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CONSERVATION OF 
WORLD RESOURCES 


HE Materials Policy Commission, established by 

President Truman on January 22, 1951, to make 
& long-range study of the materials problem of the 
United States, having regard to the needs and 
resources of friendly nations, was also charged with 
assisting the formulation of materials policy. The 
Commission was assisted by a comprehensive ataff, as 
well as by a panel of the National Research Council 
and by numerous industrial firms, universities and 
other bodies. The work of the Commission has now 
been made available in & comprehensive report? 
running to flve volumes, of which the first, entitled 
“Foundations for Growth and Security’, embodios 
the bulk of the findings and recommendations, con- 
stitutmg a summary and broad analysis of the whole 
problem. With the fourth volume, ‘The Promise of 
Technology”, it is the part of the report of most 
interest to the sojentiflo worker, though the tooh- 
nologist will also be concerned with the second and 
third volumes, dealing with the outlook for key 
commodities and energy sources, respectively. The 
fifth volume presents a few of the basic studies 
prepared to assist the Commission. 

The report of this Commission, known from ite 
chairman, Mr. W. 8. Paley, as the Paley Commission, 
was sent to Congress on July 1, 1951, and the 
National Security Resources Board was asked 
by President Truman to study the Commission’s 
seventy-eight speciflo recommendations. A special 
body was set up by that Board to submit gug- 
gestions for implementing those recommendations as 
well as to assist in continuing the review of materials 
and energy policies and programmes. Originally the 
proposals of the National Security Resources Board 
were to be forthcoming within sixty days; but this 
task proved too great for the original time limit 
Nevertheless, the report of the Materials Poloy 
Commission seems likely to result in definite actiorf 
by the United States Government. 

One of the most interesting features of the report 
18, however, the way it endorses an opinion expreesed 
earlier in the year in “Facts and Figures for the 
Chemical Process Industries" by E. W. Pehrson, of 
the United States Bureau of Mines, that, from a 
mineral point of view, the United States are a ‘havo- 
not’ nation in several indispensable minerals, and 
that for some of these the United States cannot 
hope to improve their poaition signifloantly through 
Increased domestic output. Pehrson, in this article, 
listed thirty-eight important natural raw materiala, 
and showed that in only nine of these are the United 
States self-sufficient, and for twelve they produce 
only ten per cent or leea of their noeds. The Paley 
Commussion, in the first volume of its report, lista the 
production and reserves of twenty-two key materials 
in the free world, on all of which the United States 
are already substantially reliant or likoly to become 


* Resources for Freedom. (A Re to the Piesldent by the 
Preadent’s Materials Polioy Conmhmbon Vol 1: 


Foundations for 
Growth and Security. vill+184. 1.25 dollar Vol 4° Tho 
Promise of T I+22?8. 1.75 dollar (W 
D.O.: Government nting Office, 1952.) 
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more reliant. Furthermore, with but 6-3 per cent of 
the world’s population, the United States use 45 per 
cent of the world’s minerals and are responsible for 
50 per cent of the world’s industrial output. 

During the first fifty years of this century, the 
population of the United States has doubled, while 
the national output increased five times. While the 
consumption of agricultural producta of all kinds, 
‘including food, moreased two and a quarter times, 
the consumption of minerals, including fuels, increased 
sixfold. By 1950, in comparison with 1900, the output 
of coal had increased two and & half times, of copper 
three times, of iron ore three and a half times, of 
sino four times, of natural gas twenty-sixfold, and of 
crude oil thirtyfold. This trend is to con- 
tinue. It is estimated that by 1975 the demand for 
minerals as & whole will be twioe ag heavy as in 1050, 
though it is difficult to forecast the increased demand 
for any perticular material. 

To-readers of the report outside the United States 
the most interesting feature, however, in ita analysis 
of the materials situation is not the realization by 
the United States of the worsening relationship 
between their requirements and their means of satisfy- 


Ing them, but rather the outlook revealed by the: 


Commission. There is official recognition that supplies 
are not inexhaustible, that even the United States 
must learn to be leas wasteful of their natural resources 
of minerals, great as they are, and must accept the 
necessity of re-using the products of those resources 
many times over, and improve their techniques for 
the discovery and development of mmeral resources. 
The Paley Commission pomts out that by making 

er use of known resources either by the avoidance 
of wastes, the exploitation of materials of lower grade 
or quality, or the utilization of waste products, the 
supplies of domestic materials can be expanded. This 
is largaly a matter of expanding technology, though 
new physical knowledge may also be required. 

Both factors contribute to the improvement which 
could result by shifting from the use of scarce to 
more abundant materials, or the more economical 
use of materials which comes when they are used 
under conditions having closer regard alike to their 
intrinsic properties and to the purpose to be served. 
Whatever advantage can be drawn from the synthesis 
of new materials to relieve existing shortages, the 
recovery af valuable materials from waste products 
or scrap, the prevention of corrosion and the reduction 
of loeses in storage or transport depand on teoh- 
nological skill and scientific knowledge. Furthermore, 
they may also determine the capacity of the United 
States for dealing with what the Commission describes 
as the real threat in their materials problem. 

This threat does not relate to absolute shortages 
but is due to the insidiously rising reel coete— the 
hours of human work and amounts of capital required 
to bring a pound of industrial material or a unit of 
energy into useful form. During moet of the twentieth 
century these real costs of materials have. been 
declinmg, and this decline has assisted in raising 
standards of living in the United States. The Palgy 
Commission believes that this trend has now been 
retarded, sometimes stopped and even reversed. 
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Tha central dhallenge of the materials problem in 
the United States is &coordingly to meet expendi 
demands with expanding supplies, while averting a 
riso in real costa per unit. This question of costs ig 
manifestly likely to be more difficult to overcome 
than in the past. Only in chemicals have real costa 
apparently declined faster in the past decade than in 
tbe previous four; and whereas wholesale prices of 
commodities in general advanced about 105 per cent 
between 1940 and 1950, that of zinc rose 119 pér 
cent, petroleum 149 per cent, farm products 152 per 
cent, lead 157 per cent and lumber 218 per cent. 
Other msteriala, including aluminium, irqn ore, 
nickel, sulphur and copper, roee lees than the general 
average. ‘But the rate of teshnological progress, 
which could help to counteract this situation, depends . 
largely on the supply of scientifically trained per-e 
sonnel and the expansion of the fundamental scientiflb 
knowledge upon which technology is based; here- 
the Paley Commission states that available evidence 
shows that the prospective flow of scientific mon and: 
engineers from the universities is alarmingly below | 
apparent needs. 

The Commission accepta the view that the United 
States have been leas assiduous in increasing the store , 
of fundamental knowledge than in applying such. 
knowledge in industry, and that fundamental research - 
in the United States should be more in balance with , 
the expenditure of effort on applied research and | 
development. It does not belisve, however, that the 
United States Government has a philosophy ofi 
research commensurate with ita present respons: | 
ibilities for the allocation of financia] support. At. 
no point in the government organization can a com- 
prehensive picture be obtained of the pattern of 
technological activity financed by. the Government 
or an appraisal of that pattern. `- 

In general terms, the Commission formulates mx: 
mam taske for technology: the fostermg of new 
techniques for discovery; the utilization of new 
materials; the broader application of the principle 
of re-cycling ; the handling of low concentrations of 
useful materials; the development and more economic 
use of renewable resources, such as solar energy ; arid 
the use of more-abundant materials to lessen or 
eliminate the use of & scarce material.’ These are 
dealt with in a subsequent chapter in the first volume, 
but detailed discussion is reserved for the fourth. 
volume, in which specific problems are indicated. 
Here we oan only consider the Commission’s further 
judgment of the United States resources of trained. 
man-power and their direction, which are examined 
in the .chapter on ‘Government and Materials 
Research”. 

The United States are estimated to have roughly 
625,000 soientiflo workers and engmeers, of whom 
some 76,000 scientists and 59,000 engineers are 
engaged in research—nearly 60 per cent in industrial 
laboratories, about 20 per oent in government 
laboratories and 20 per cent in educational institu- 
tions, scientific foundations, and the lke. As already, 
indicated, the Commission concurs in the view that 
there is likely to be an asute shortage of technical 
man-power in the immediate future, andit recoin- 
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mends that both industry and the government should 


give the maximum support to programmes for 
‘advanced training consistent with the number of 
young scientific workers willing and able to continue 
their work. It also recommends that the appropriá- 
tion of the National Science Foundation should be 
increased to the limit of 15 million dollars which 
Congress inserted into rts basic Act, and that Congress 
should re-examine the bases upon which it set this 
limit #0 low. 

The most pressing need, however, is for ‘better 
co-ordmation. The Commission believes that estab- 
lishment of an active oo-ordinating body is essential 
for shaping and executing a comprehensive, effective 
national policy of materials research. Such an 
organization would estimate and appraise the impect 
of technology and other forces upon supply. It 
would, for example, revise continuslly estimates of 
reserves in the light of new discoveries and the 
development of new uses and methods; estimate 


action; t 
materials research and development projects that 
should be undertaken. For such projecta that cannot 
normally be assumed by industry, it would consult 
with the appropriate advisory bodies and, if necessary, 
bring the problem before the Preaident or Congress. 
Such an organization would necessarily occupy & high 
place in the structure of the Federal Government 
and maintain close relations with the National Science 
Foundation and many other government agencies as 
well as with industry. The Commission recommends 
that the Natitmal Security Resources” Board should 
be directed-to provide such a co-ordinating service. 

Whatever action may be taken on the Paley Com- 
mission's report in the United States cannot affect ita 
value as a record of & reasonable appraisal of the 
situation over the next twenty-flve years. Moreover, 
although in the lineage of Vannevar Bush's ‘‘Soiance, 
the Endless Frontier" and: the Steelman report 
on “Science and Public Policy", it does more 
than record the view that the United States should 
be inoreasingly concerned with the conservation of 
resources: it asserts that the problem is one for the 
free world as a whole, and in which international 


. oo-operation is indispensable. The major premise of 


the report is, in fact, that the overall objeotive of & 


' national materials policy for the United States should 
- be to ensure an adequate and dependable flow of 


materials at the lowest oost consistent with national 
security and with the welfare of friendly nations. 
be given under the United States of 
technical assistance to under-developed areas for 
geological survey, preliminary exploration, and 


. advice on mining technology. Support for these 


programmes should be inoreased to as much as four 


- million dollars a, year ; but the extension of technical 


assigtange in these fields should be accompanied by 
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assurances to the United States that the recipient 
country will promote conditions “favourable to 
developing such resources as may be discovered. 
This objective mquiry has thus summoned the 
United States to conserve natural resources and co- 
ordinate them along with those of the other free 
nations to the ends of common growth, common 
safety and common welfare, almost simultaneously 
with Prof. A. V. Hill’s reference to this question of 
world resources and world population in his presi- 
dential address to the British Association. Prof. Hill 
emphasized the challenge of the present situation to 
the responsible use of knowledge and the combined 
resources of science, humanity and stateamanship. 
The Paley Commission affirms ita belief in the prin- 
ciple of growth and in private enterprise as the most 
effective means of performing industrial tasks in the 
United States ; but it believes also that the destinies 
of the United States are inextricably bound up with 
those of the free world. ‘There is mach technical 
detail of wide interest to be found in these reports, 
but there is nothing more encouraging or more widely 
welcome than the evidence they contain of this spirit 
of co-operation and of readiness to approach the 
common problem of raising the standards of living 
of the free world as & whole, responsibly and imagin- 
atively, with all the resources which science and 
technology can put at the disposal of statesmanship. 


THE SOLAR SYSTEM 


The Origin of the Earth " 
By Prof. W. M. Smart. Pp. viii- 289-8 Plates. 
(Cambridge : At the University Press, 1051.) 12s. 6d. 
net. 

OF. W. M. SMART has written this book for 
p the general educated reader, who, in the first 
part, will find an admirably iptive account of 
the solar system, which is leto in iteelf. The 
material is ted so as to lead up to the con- 
clusion that the uniformities of orbital and rotational 
motions in the solar are so pronounced as to 
make it very probable that the whole system must 
have come into being as the result of a aingle cosmioal 
process. There are exceptions to these uniformities, 
the most striking being the existence of retrograde 
satellites. But there is & rational explanation ; it is 
significant that the retrograde satellites are mainly 
to be found at the outermost fringes of the planetary 
systems concerned. To quote Prof. Smart : “There 
ia perhaps 4 little justification for the suggestion that 
the satellites not conforming to the majority rule 
may have been originally minor planets which, 
through the interplay of planetary and other 
attractions, have captured by the parent 
planeta’. 

Having decided that the solar system originated as 
the result of & single cosmical process, the next 
question is: When did this- happen ? The second 
part of the book is devoted to the answer to this 
question, and an obvious starting-point is the age of 
the earth. Prof. Smart recalls the nineteenth-century 
oontroversy between Kelvin and the geologists, and 
he then gives an excellent résumé of the main facts 
Sf radioactive and nuclear phenomena, leading up 
to & clear account of the radioactive method of 
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determining the age of the earth’s orust, which is 
tied down to something between two and four 
thousand million yeara. He then on to an 
- account of the astronomical evidence which leads to 
estimates of the ages of the moon, sun and uniyerse. 
The evidence from these phenomena of the expangion 
of the universe is outlined, leading to the conclusion 
that ‘we are left with a time scele of a few thousand 
million years within which the universe has reached 
Ha present development fram an initial state of high 
concentration. The evidence from the ing of 
the day as a consequence of tidal friction leads to the 
conclusion that about 4,000 million years ago the 
moon’s centre was bub 8,000 miles from the earth’s 
centre, and that then the period of orbital revolution 
of the moon was equal to the rotational period of the 
earth, both being about 4 hours". The further sug- 
gestion seems to be unavoidable that the-moon had 
then Just been formed from the earth, from which it 
follows that the age of the moon ie about 4,000 
million years at most. 

As regards the age of the sun, Prof. Smart indicates 
how current ideas of the source of stellar en lead 
to the conclusion that the sun’s age “must be 
much leas than 8,000 million years". I feel that in 
this part of his book Prof. Smart may have produced 
an impression in the general reader’s mind which is 
rather too dogmatic. He gives an admirable account 
of the known thermo-nuclear reactions which may 
have been effective in the life-history of the sun. 
But I think he could have made it clearer that our 
knowledge of these processes is probably moomplete 
and that other nuclear processes, of which at present 
we are ignorant, may have been effective. Until the 
. method of synthesis of the more complex nuolel is 
understood, it is probably i b to bed io. 
But having said this muoh, 1 hasten to add b the 
genefal reader will find a fascinating and well-written 
account of those thermo-nuolear reactions which have 
been studied and are now well understood. 

There remains the question of the exact mechaniam 
of the commiocal process whereby the solar system was 
formed. The answer really is that we do not know, 
and in the third part of the book all that Prof. Smart 
can do is to give an account of the various theories 
that have been advanced. He records the conclusion 
that “the scientific search for an answer to our fmal 
question hag thus failed, up to date, to reach a solution 
agreeable to astronomers other than those perhaps 
who individually are concerned with the formation 
cr s er coulen ebony: A very sound and salutary 
oonoluaion | 2 


The high standard of presentation is only what one 
from the Cambridge University The 
book is excellently illustrated. 


PREHISTORY OF UGANDA 


The Pleistocene Geology and Prehistory of Uganda 
Part 2: Prehistory. By Dr. O. van Riet Lowe. 
(Geological Survey of Uganda, Memoir No. 6.)- Pp. 
x+118+ 54 plates. (Entebbe: Geological Survey of 
Uganda, 1952.) 
PE. C. VAN RIET LOWE, of the University of 
the Witwatersrand, Johannesburg, has won & great 
reputation among archmologista for the work he 
&ooompli on the prehistory of South Africa. 
What then oould be more fortunate than the ool- 
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laboration of a man who knows aa much as he doce 


of the prehistory of the subcontinent with & colleague ' 


like Mr. E. J. Wayland, the director of the Geological 
Survey of Uganda—a man whose knowledge of his 


subject is unrivalled and who shares Prof. Lowe's ' 


love for prehistory! Part 1 of Memoir No. 6 of the 
Geological of Uganda has yet to appear, and 
in it Mr. Wayland will deal with the Pleistocene 
geology of the Uganda area ; it is to be hoped that he 
will not delay too long in publishing the fruita of 
his researches. Meanwhile, and happily, Part 2 
(“Prehistory”) of the Memoir has appeared, the 
result of some months of fleld- and museum-work in 
Uganda carried. out in 1989 by Prof. Lowe, who 
worked at Mr:-Wayland’s sites with him and ool. 
laborated very closely. The work is exactly what 
one oould have hoped for—a straightforward and 
lucid account of the Stone Age cultures of Uganda 
based on the geological and archmological investi- 
gations of Mr. Wayland. 

It is perhaps to be regretted that the author was 
unable, as he states, to examine an earlier work on the 
area—Mr. T. P. O’Brien’s “The Prehistory of the 
Uganda Proteotor&te"— while he was working in the 
country. One questions whether a most understand- 
able desire to avoid entering the lista of East African 

i o controversialists really does excuse the 
ignoring of this book ; for though O'Brien was not'& 
geologist, he did have geological advice, i i 
much kind help from Mr. Wayland, and had some 
experienoo in typo 
impressive volume. It was always clear that his 
presentation of the story was open to criticiam; in 
this case, for example, it would seam that Prof. Lowe 
does not agree with all his conclusions, such as 
the dating of the Kafuan culture; but it would have 
been & great help to prehistorians who have not 
worked in Uganda to have had the criticisms of the 


work of Prof. Lowe's predecessor from the pen of one' 


who does know the country. 


The memoir opens with a historical review—neoes- q 
sarily mainly an aooount of Wayland’s connexion ] 
with Uganda. While not going into details, the- 
geological setting is here given and, a little later, 
"there is & diagrammatio section of the Kagera river 


valley near Nsongezi showing terraces and the 'M', 
‘N’ and, ‘O’ horizons: There are chapters on the 
various cultures, i with the Kafuan and 
reviewing the African Chéllean, the African Acheu- 
lean, the Sangoan, and the Upper and Epi-palgolithio 
cultures and’ ing with the Neolithic. In dealing 
with the Magosian culture, in the publication of which 
I was proud to be associated with Mr. Wayland in 
1982, Prof. Lowe regrets that as all the material 
was sent to Cambri he oan only summarize the 
descriptions given in paper referred to. There are 
thus no illustrations of the Magosian industry in this 
book—a notable lack in such a definitive work on the 
prehistory of the country. Yet reproduction of the 
origmal drawings or & choice re-drawing of the 
specimens could easily have been arranged. A brief 
but excellent summary and conclusions, with a useful 
table of climatic and geological correlations and, 
later, a bibliography, complete the text of 118 pages. 
Commenting on surprising absence of any 
expression of the ‘Capaio-Aurignacian complex’ in 
Uganda, the author suggests that this may have been 
dué to the lack of any fine-grained material such as 
flint, obsidian or indurated shale suitable for the 
manufacture of blade-and-burin industries. I have 
always felt that early man was very much at the 


D 


—&nd he did produce an ' 
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mercy of physical Nature and feel sure that, as 
prehistorians di ing distribution maps, we often 
pay too little attention to this kind of circumstance. 
Lastly oome fifty-four full quarto pages of illus- 
trations of stone industries. These are well-chosen 
and very well drawn, many of them from the gifted 
pen of Mrs. Leakey—and it ia no easy matter to 
interpret specimens of fairly crude industries when 
the clearly defined flake mtersections of flint 
Altogether Prof. van Riet Lowe is to be heartily oon- 
gratulated on having accomplished so much in his 
visita to Uganda (none of them very-long), on having 
written & clear and much-needed account of the 
industries of the country founded on sound geological 
premises, and on having made available for study in 
the illustrations & large number of stone implements 
of various ages and cultures. M. O. Burxrrr 


‘MAXWELL’S SPOT’ IN 
COLOUR VISION 


New Means of Studying Color Blindness and Normal 
Foveal Color Vision 

With some Results and their Genotioal Implications. 

By G. L. Walls and R. W. Mathews. (University of 

California Publications in Psychology, Vol. 7, No. 1.) 

Pp. iv+172. (Berkeley and Los : University 

of California Preas ; London : idge University 

Preas, 1952.) 2.50 dollars. 

"D storms that periodically affect the world of 
colour show few signs of abating, and & fresh 


disturbance from the west, indeed from as far west. 


as California, is heralded by this monograph. Dr. 
G. L. Walls is already well known as the author of 
“The Vertebrate Eye and ita Adaptive Radiation", 
p but the present work is in no sense & staid text-book. 
, On the contrary, it is a trenchant oritioiam of many 
orthodox views and many orthodox workers, and 
pe m Hu be ud Dr WR Dix 
itigh men of seienoe in this’ fleld, Dr. W. 8. Stiles 
and Dr. F. H. G. Pitt, emerge relatively un- 
soathed. r . 

For once, however, it is not the three-component 
theory of colour vision that is under attack. At the 
outset, the authors make it olear that they are 
staunch supporters of this-theory, and, while their 
main theme concerns defective colour vision, it is 
thoir views on the yellow macular pigment that will 
probably create the greatest interest. A yellow pig- 
ment is believed by many authorities on vision to 
occupy the oentral macular area of the retina, and 
variations in its ity are commonly regarded as a 
major cause of individual differences of colour per- 
ception and oolour matching. The present authors 
do not actually deny the existence of the pigment, 
but they do deny that it plays the important part 
that is frequently attributed to it. 

A subjective demonstration of the macula is 
obtained when a uniform area of light such as the 
sky is viewed through a filter which transmite mainly 
at the far red and far wolet ends of the spectrum. 
A diffusely defined reddish area is sean projected 
‘against the sky, and, as the gaze is directed from one 
part of the sky to another, so the spot follows the 
direction of view. It quickly disappears owing to 
local adaptation of the retina, but is restored to view 
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if the filter is momentarily removed and then replaced; iif 
t the aid 


Sometimes the spot can be seen, withou 
of a filter, projected on & material dyed with a dichroic 
dye, although such dyes are normally avoided both 
becero of their apparent spottiness and their marked 
change of colour with ity of the lighting. 
James Clerk Maxwell studied this spot in some 
detail, and it is often referred to as 'Maxwell'a spot’. 
An obvious’ and commonly held explanation was 
a ion of the blue radiation by the yellow 
igment, and it is this explanation that 
Walls and Methows flatly reject. They have been to 
considetable trouble to discover a filter which shows 
the effect as clearly as possible, and, with the aid of 
an experimental Wratten filter, detailed structure 
within the spot can be observed. The structure 
varies considerably from obeerver to observer and 
even between the right and left eyes of a given 
observer, but most often a central red spot subtending 
about 4° is seen, and then an annular clearing of the 
game colour as the background, surrounded by a 
further red rone the diameter of which is some 3— 
4°. Occasionally, a tiny pip of the colour of the 
und is located at the centre of the central 
t, an effect I can see in my left eye using Walls’s 
ter, but not in the right. 
Walls and Mathews point out with some logic that 
a yellow pigment im in the retinal tissue 
could scarcely account for the structure of Maxwell’s 
Fe ess run i ae pof 
fovea in just the area where the blue absorption 
should be greatest. They therefore attribute the 
phenomenon to variations in distribution of the 
retinal colour receptors, and they ye in particular 
to the recent experiments in fo tritanopia (which 


covery that one 
deuteranopes, are unable to see the Maxwell spot. 
The latter half of the monograph is, in fact, mainly 
devoted to a description of the spots seen by colour- 
defectives and to & discussion of the observation as 
a colour vision test. 

There is much here that deserves detailed study, 
and the analysis is undoubtedly made more di 

the fact that in some respecta both a yellow 

pigment and absence of blue could produce 
rather similar effects. It does no for orthodoxy 
to be subject to the flerce criticiam that we have here, 
but not all the arguments are equally valid. Many 
people would probably give greater weight to the 
histological arguments if reference had been made to 
Polyak's work. Then the authors criticise the use of 
data derived by calculation from the O.LE. colori- 
metrio system in place of direct i 
observations, yet therr own neutral-point 
tions were calculated on the C.I.E. chromaticity 
chart 


Perhaps the main misin tion, however, is in 
attributing colout-matoching di ces to differences 
in distribution. Two different physical 


stimuli that have the same colour would remain 4 
match however much the proportions of red to green to 
blue receptors were changed in the area of the retina 
viewing the two lights. pce ari udi a 
would change, but they would still match. On the 
other hand, if the spectral sensitivities of the receptors 
were altered, or if a colour filter were introduced in 
the two beams, the match would break down. 
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lysis fail to accord with the text in that they show 
no overall shrinkage m the size of the cell. The 
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B actualy, colour matohee differ from one observer to 
w- another very much as if & yellow filter of differing 
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divus had been introduced, hence the argument for 
‘the yellow macular pigment. 

" Yet difficulties do remain, and’ we can still be 
gratefal to the authors of this monograph for their 
ruthless exposure of some of the fallacies of the 
pigmentary theory of Maxwell’s spot without neces- 
sarily accepting all their arguments and conclusions. 

W. D. WzaranT 


TEXT-BOOK OF PLANT 


PHYSIOLOGY 


Princlples of Plant Physlology 
By James Bonner and Arthur W. Galston. (A Series 
of Biology Texts.) Pp. x+409. (San Francisco : 
W. H. Freeman and Co.; London: Bailey Bros. 
and Swinfen, Ltd., 1952.) 5.50 dollars; 47s. 
ESPITE (or perhaps because of) the rapid 
progress during the past twenty years in the 
elucidation of plant physiology, text-books in this 
field of natural knowledge have remained notoriously 
few and far between. The appearance of a new one 
is.thus an event of unusual interest. 

This new volume, o chiefly from the 
California Institute of Technology, is distinguished 
especially by the excellence of ita treatment of the 
more biochemical aspecta of the activities of the 
plant, and there are admirable chapters on photo- 
syothesis, carbohydrate metabolism, respiration, 
nitrogen metaboliam and enzyme action. The capacity 
and enthusiasm of the authors are, however, by no 
means exhausted by their labours on nutrition and 
metaboliam, as is shown when they proceed, in the 
last third of the book, to give a stimulating and 
authoritative treatment of growth and development, 
in which the plant hormones, tissue culture and 
photoperiodism recerve especial attention. 

In general the information provided is thoroughly 
up to date, and, though references are not cited in 
the text, a short list of sources is appended to each 
chapter. The book as a whole 18 written at a level 
approximating to that of & general degree course in 
botany, but in biochemical and some other aspects 
the standard of treatment is nearer to that of a 
special course. Omissions that may be noted 
inolude & failure to attempt an adequate explanation 
of root pressure, or to mention frequently observed 
phenomena such as guttation, nastic movements, 
haptotropiam or nutation. Minor objection could be 
taken to & preliminary stetement on p. ll, which 
might be interpreted to mean that the oxygen of 
photosynthesis originates from carbon dioxide—the 
correct position on this is of course clearly indicated 
later in the chapter—and also to a alight uncertainty 
in the text as to whether or not the authors intend 
photosynthesis to be reckoned as a part of the meta- 
bolam of the plant. 

In contrast with most other text-books on plant 
physiology, this one is copiously illustrated by means 
of dra , cartoons and graphs, to a 
total of 218. Many of these are excellent and some 
decidedly novel, such as that in which the familiar 
Askenasy apparatus is depicted as seen obliquely 
from above. But a few of the illustrations fall below 
the high standard set by the text. Fig. 11-9, puf- 
porting to illustrate the legume root nodule, is 
decidedly crude. The diagrams referring to plasmo- 


seedlings portrayed in Fig. 144 and stated to be 
"beans" seem more likely to be those of a cucurbit. 
These minor criticiams do not detract significantly 
from the assessment of this new work as & notable 
achievement. It is written in a lucid and interesting 
m oe Rm ae easily read type. A 
yielded only a single misprint. In 
80 i nd as the rather high price permite of it, this 
text-book should be in the hands of all students 
reading for & general or special degree in botany. 
Q. Bowp 


PLANT RESPIRATION : 


Resplration In Plants 

By Prof. Walter Stiles ‘and Prof. William Leach. 
(Methuen's Monographs on Biological Subjects.) Pp. . 
vii+172. (London: Methuen and Oo., Ltd.; New 
York: John Wiley and Bons, Ino., 1952.) 105. 6d. net. 


HIS little book was first published in 1932 and 
no monograph of plant respiration has appeared 
during the succeeding twenty years. It has therefore 
carried & heavier burden than perhaps even ite 
authors anticipated, and, meanwhile, much has 
peroneal to the subject 16 describes. The foundations 
study of plant respiration were firmly laid 
about the start of the century, Bo it would be too 
much to s&y that the progrees of the past twenty 
years has been revolutionary; but it has ady&noed 
to new levela and depends on different tools. 

In preparmg the third edition it has not been 
found neceasary to alter the plan of the book, or to 
rewrite the first three of ite four chapters, though a 
number of important additions have been introduced. 
The pages of text have been increased from 108 to 
142, and 21 of the new pages are in the last chapter, 
which has been extensively rewritten. This is a fair * 
reflexion of the present emphasis on the study of , 
intermediate stages and chemical mechanisms. 

The description of 89 complex & branch of meta- 
bohem within such n limits necessarily assumes 
& great deal of background knowledge on the part of 
the re&der— perhaps about the amount commonly 
assumed in advanced lectures. It also necessitates 
the making of statementa—such as that the end- 
products of aerobic respiration are the same as those 
of hexose combustion—without much evidence or 
discussion. It 18 presumably for the same reasons 
that one might be led to suppose that virtually the 
whole energy turnover of anaerobic iration may . 
be usefully transferred. To keep su Sd difficulties 
within bounds, the authors have limited their choice 
of topics, and have in general succeeded in giving 
good grounds for the opinions they have adopted. 
While it would be dificult always to agree with them, 
it is good to note the caution with which they 
approach controversial matters. . It is refreshing to 
find in so brief an account more than one idee of the 
fate of pyruvic acid and a reluctance merely to 
assume the identity of &n&erobio respiration and 
alcoholic fermentation. 

The changes noted in this new edition are all for 
tke good; and, even when setting the first edition 
within the framework of ite time, the new edition ° 
seems a better book and likely to be even more 
useful to students than its predecessor. 

W. O. Jamms 
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'KRILIUM' AND SYNTHETIC SOIL CONDITIONERS 


By Pror. J. H. QUASTEL, F.R.S. 
7 Blochemistry Department, McGill University, Montreal 


HE announcement of a synthetio soil conditioner, 

for the improvement of soil structure on & wide 
soale, was first made at a meeting of the American 
Association for the Advancement of Science held in 
Philadelphia on December 29, 1951, where & sym- 
posiam on the improvement of soil structure by the 
application of organio matter took place. The papers 
read at this symposium have been published!, and I 
have given a summary of thom*. The present article 
is intended to give some account of the development 
and properties of soil conditioners. 


Soll Organlc Matter and Soll Structure 


The organic matter of soil playa an easential part 
in securing in soil the structure that 1s required for 
high fertility. The maintenance of the supply of 
organic matter to arable soils is, indeed, a matter of 
the greatest economic importance, for productive 
capacity is largely dependent upon it. It is a well- 
known fact that an arable soil regularly supplied with 
farmyard manure has an improved and more stable 
structure than the same soil that has not received 
organico additives. A more friable crumb structure 
resistant to disintegration by water 18 produced. 

The organic matter of soil 1s primarily derived. 
from the decomposition products of plants and from 
the products of autolyms of the’ immense numbers of 
micro-organisms which develop at the expense of 
substances of plant origm. A dynamic equilibrium 
exista in the soil between the numbers of bacteria, 
protoroa, yoasis and fungi, eto., that inhabit the Boil 
and the organic matter being continually supplied 
by the decaying animal and vegetable tissues. Soil, 
therefore, normally contains & wide range of sub- 
stances commonly classed as metabolites of &nrmal 
and plant tissues. The speeds of change of these 
substances may be very great, the rates depending 
on the temperature, hydrogen ion concentration, 
' aeration, availability of water and mineral content 
of the soul. A number of substances, derived from 
&nrmal, plant or mucrobiological life, are, however, 
relatively resistant to breakdown, and these sub- 
stances make up for the most part what is commonly 
known as organic matter. Such substances have the 
physical and chemical properties which together help 
to determme the structure and to influence the 
fertihty cf soul. 

Among the most characteristic of the products 
making up the.soil organic matter 18 the black 
colloidal material having high hydrophilic power 
known as humus. This is & complex mixture of 
substances which. was, once thought to be formed 
solely from the celluloge ın soil but which is, in faot, 
a natutal system varying in composition and oon- 
sisting largely of various derivatives of lignins, 
protems and celluloses. This organio matter greatly 
mfluenoes the structure ofa soil, and therefore the 
air-water relationships upon which the fertility of & 
soil depends. 

The structure of s soil refers to the grouping or 
olustermg of soil particles into aggregates or crumbs 


that at once influence water-movement, aeiation and 
heat transfer. The granules that make up 4 soul of 
good structure may have 4 tremendous internal 
surface like that of a highly porous sponge, and it is 
in this large surface area that many of the biochemical 
and chemical changes take place that so markedly 
affect fertility. It 1s here where develop micro- 
organisms which convert organic nitrogenous com- 
pounds into the nitrate required by the plant roots, 
where metallic ions required by the plant are hogeby 
the soil in a base-exchangeable, or dissociable, 7orm, 
where oxygen 18 dissolved and carbon dioxide is 
generated influencing local acidity and the mete- 
bolism of the plant root. 

Aggregating substances are found uniformly dis- 
tributed in soil erumbs. These consist? of organic 
compounds resulting from the decomposition of fresh 
organic matter and of a group of substances, including 
oxides of iron and alummium, fata, waxes and resins, 
which are less efficient than the former as soil 
RR E It ıs well known that bacterial slimes 

fungal myoelia play an important part in soil 
aggregation and the resistance of soils to erosion. 

Tt s now known that among humus constituents 
are the polyuronides, substances related to the sugars 
and existing in & polymerized form. Forsyth! has, 
for example, wolated from soil & polysaccharide 
fraction contaming uronic acid units. ‘These are 
widely distributed in plants, composts and soils. 
The quantity of polyuronide present in soil varies 
with the type of soil’, and there is evidence that the 
more fertile the soil the greater is the quantity of 
polyuronide present. Polyuronides inolude such well- 
known substances as pectic acid, alginic acid and & 
variety of bacterial polysaccharides. They compose 
the plant gums that are found in soils containing 
decaying vegetable matter. Bacterial polysaccharides 
such as the levans and dextrans also have marked 


aggregating effects on soils’. 


Alginic Acid and Soll Structure 


The large effect of a polyuronio acid, such as 
alginio aod, in increasing the water-holding power 
and orumb-stebility of & soil was first shown by 
Quastel and Webley in 1947* in work carried out 
during 1941—45 in the Agricultural Reesarch Council 
Unit of Soil Metaboliam at the Rothamsted Experj- 
mental Station, Harpenden. These investigators used 
a manometric method of assessing the availabili ; 
oxygen to living cells, euch as those provided ; 
muoro-organiams and plant roota, present n sous. The ` 
technique made it poasible to investigate rapidly the 
immediate effects of the addition of various forms of 
organic matter on water-holding power &nd orumb- 
stability of soil. It was spoedily found that the 
incorporation into soils of & variety of Bsubstancos 
may greatly morease the amount of water that can 
be added to a soil before the availability of oxygen, 

ed as the aeration factor, falls. Sodium alginate, 
m particular, greatly increases both the water-holding 
power of a soil and ita crumb-stability. Results 


- 
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Garden soll 101 72-0 NT 
+1 0% sodium alginate 108-4 1 1284 960 
Standard soil alone 86 65-1 270 160 
1% cellulose 97.1 80-2 586 317 
1% methyl cellulose 91 888 6537 215 
1 ethyloadl 100 94:5 52-6 256 
2% farmyard manure (dried 
and ground) 86.2 069-0 325 126 
2% horse dung 104-0 107-5 683-7 76-1 
2 Eu eet 88-2 681 365 185 
2% extract of peat $ 100 94-8 56-0 2465 
2% extract of garden soll 109-4 123-5 86-8 35-3 









* Optimal aeration 3$ given by aeration factor = 100 


showing the effect of adding algmate to & standard 
soil depleted of organio matter are given in Table 1. 
It is seen that the addition of 1 per cant sodrum 
alginate increases the aeration factor of a T goil 
to that found for a fertile garden soil. effect 
of the alginate rapidly increases to a maximum with 
Increase of concentration. Even a garden soil, with 
& fairly high content of organic matter, showing good 
aeration at & high water-content, is affected by 
addition of alginate so as to improve the hydrophilic 
properties of the soil (Table 1). 


Soll Conditioners 

Not only is a polyuronide effective in improving 
soil structure; cellulose esters such as cellulose 
acetate, methyl cellulose and carboxymethyloellulose 
will also improve the air—water relationships in 
soil (Table 1). ‘ 

These are substances which may be termed soil 
conditioners. They improve the structure of a soil 
by increasing the water-holding power and the soil 
crumb-stability. This improvement of structure 
enables more oxygen to become available to the calls, 
micro-organiams or plant roots, present in soil, at the 
water contenta that the cells need for their meta- 
boligm. The increased stability of the soil crumbs 
diminishes soil disintegration by weathering, eto., 
and hence diminishes soil erosion. Soil conditioners 
are not plant nutrients. They yield nothing of 
servico to the plant itself. But, by altering the soil 
structure, they make more oxygen and water avail- 
able to the plant roote. 

The addition of farmyard manures greatly improves 
the air-water relationships and crumb-stability of 
soil, and go does the addition of Blu ; 
composts and refuses generally in proportion to the 
amount of organio matter present. Extracts of soils 
and peats may be also very effective (see Table 1) in 
accordance with their content of organic matter. 

Theee observations make it clear that the oom- 
monly occurring forms of organic matter in soils and 
manures greatly improve the h io properties 
snd crumb-stability of soils. Yet the practical 
importance of such substances is greatly dependent 
on the rate at which they decompose in Boil and lose 
their improving pro ies. That the addition of 
algmate to a soil will improve the yield of a orop 
En under glass, was shown by Quastel an 

ebley* and confirmed by Owen!* and by Hedrick 


c 


certain that the fact that the polyuronide breaks 
down fairly rapidly in soil militates against its use 
on & wide scale as a goil conditioner. Again, relatively 

quantities are required for the improvement of 
soil structure (perhaps 5-10 tons per acre) and they 
may cause harmful effects due to the liberation of 
cations which have to be added to the polyuronio 
acid to preserve neutrality. 

It was my objective to find a substance, or sub- 
stances, which would have the improving effects of 
algmate on soil structure but which would be 
relatively stable in soil. For use on large scale, as 
a substitute for the organic matter of manures and 
composts, such substances would have to be, weight 
for weight, more effective than alginate, and without 
harmful effects on micro-organiams, plants or animals. 
The advantages of these substances for the improve- 
ment of fertility in soils relatively poor in, or depleted 
of, organio matter would be enormous. 

Thanks to the reoent discoveries of the soientiflo 
staff of the Monsanto Chemical Company, with whoso 
investigations in the fleld of soil conditioners I 
have been associated, such substances are now 
available. m 


Synthetlc Soll Conditioners 


Hednok and Mowry, of the scientific staff of the 
Monsanto Chemical Co., using initially the mano- 
metric technique adopted by Quastel and Webley, 
and later a modifloetion of the wet-sieving technique 
of Yoder", began the screening of a large number of 
substances, most of which were synthesized in the 
Monsanto laboratories, to see if any had improving 
effects on soil structure. They soon found that only 
certain water-soluble polymeric electrolytes of high 
molecular weight were effective at the extramely low 
concentrations required by practical considerations. 
One of the most active substances was made by the 
hydrolysis of polyacrylanitrile to what is predomin- 
antly a sodium salt of a polyacid. Other substances 
that showed excellent effects were also polymers of 
nearly related structure. These substances had very 
great improving effects on soil seration and soil 
aggregation". A few typical resulta are shown in 
Table 2. 


Table 2 AWRATION Factors OY SOILS TREATED WITH POLYBLECTRO- 
LYTRS (Hedrick and Mowry, ref. 11) 
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Aeration factors 
Consentration }— 4 
25% 375% 5096 02 5% 
water water water water 
— B3 55 small small 
10 108 106 73 20 
01 118 85 28 small 
10 86 T7 small smali 
10 90 07 mal small 
10 130 99 63 30 
0-1 128 92 66 40 
0:1 113 99 72 35 
— 











The two materiale on which most work was 
carried out were ORD-189, the sodium salt of a hydro- 
lysed polyacrylonitrile, and ORD-186, another carb- 
oxylated polymer used as & partial calcium salt. 
Both these polymers are polyanions, that is, they 
contain recurring carboxyl groups along the carbon 
chain. 

These polymers have & very great effect upon 
orumb (or aggregate)-stability and upon soil aeration. 
A comparison of the effecta of preparations of 
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Table 3. PARTICLES < 0:25 mm. AGGREGATED INTO WATRR-BTABLE 
AGGREGATES > 0 25 mm, BY TREATMENT WITH ORD-186 
(Hedrick and Mowry, ref. 11) 















Paulding olay 20 03 
Sacramento clay 25 47 
alit 48 90 
Cherokee ailt joam 84 94 
loam 38 87 
Renville loam 13 57 
Darboursville sandy loam 78 88 





ORD-186 and CRD-189 witb those of several other 
substances on the aeration values of a sandy loam is 
shown in Table 2. ORD-186 and ORD-189 gave 
better aeration values at levels of 0-1 per cent in 
soil than any of the other materials at 1 per cent. 
This effect of ORD-186 occurs with a large variety of 
soils. The aggregate stability, as measured by wet- 
sieving technique, was greatly increased by applica- 
tion of the polymers to the soil, the quantity of large 
crumbs being increased with & higher rate of applica- 
tion of the polymers. Results of laboratory applica- 
tions of ORD-186 to a number of structurally deficient 
soils are shown in Table 3. Very pronounced im- 
provement in the workability of all soils treated with 
ORD-186 and CRD-189 took place. They became 
crumbly and friable at high water contents. 

Although the primary effect of the polyelectrolyte 
is on aggregate stability, the percolation-rate through 
a treated soil may show & hundred-fold increase 
over an untreated soil. The moisture equrvalent of & 
soil is also improved, and evidence from experiments 
on the wilting of planta has indicated that all the 
increase in water Feld by the soil is available for 
plant growth. Treatment of sol with the poly- 
electrolyte results in & reduction of the rate of surface 
evaporation. 

Crumbs of soil treated with ORD-186 have remained 
stable under constant perfusion with water and air 
for 82 months at 76° F., indicating negligible biological 
breakdown of the soil conditioner in this period. 
The untreated crumbs broke down in & few minutes 
under the same conditions. 

An important question concerning the action of the 
synthetic soil conditioners was whether they affoot 
adversely plant and ‘animal life in the soil. The 
Warburg evaluation technique indicated that the 
polymers are not toxic to yeast or bacteria in the 
Boil;' moreover, the processes of nitrification are not” 
disturbed. Spectroscopic analyses of kidney beans, 
wheat and radish plants grown in treated and control 
soils have indicated that nutrients and trace elementa 
are not rendered unavailable in any way. Nor are 
the pol toxic to earthworms, which have - 

in greater numbers m the more friable 
and well-aerated soil. Rata and chicks have been 


Table 4. EryrEeOT OY CRD-180 AND ORGAXIO FERTILIZERS OR GROWTH 
OF RADIBHKS IN ATAMI BILT LOAM (Hedrick and Mowry, ref. 11) 

















Treatment Dosage Average radxh 
| - (per cent) weight factor 
None — 10 
RD-189 0-05 17 
'"RD-180 + artificial fertilizer* 005 $4 

um alginate 1-0 0 04 

Sodium alginate + artificial 

fe 10 2-45 
Commercial compost 10 11 e 

Activated sewage judge 10 06 

Rotted cow manure * 10 2-8 

x 10 1-1 

L —. 
* Artificial feriflixer ns 0 1 per cent N.P.K. (6-10-4) 
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fed with relatively large doses of ORD-186 and CRD- 
189 with no apparent ill effect. I 

The effects of application of ORD-189 and of other 
substances to & sult loam on the growth of radishes 
are &hown in the results of Hedrick and Mowry, given 
in Table 4. It will be noted that alginate in the 
presence of added artificial fertilimers gives excellent 
growth, though alone it induces httle or no growth 
owing to its mobilization of available nitrogen duo 
to ita breakdown in the soil. The synthetic polymer 
shows no such inhibitive effect. 


Crop Ylelds - 


According to Allison!* the application of ORD-186 
‘and ORD-189 at rates of 0-025 per cent and 0-1 per 
cent to several saline and alkali soils from the western 
United States produce high water-stable aggrega- 
tions, with considerable increases m permeability of 
soils. Crop yields wére favourably affected. Swoet 
corn was grown on treated and untreated soils; 
whereas the untreated soils gave poor stands of corn 
owing to heavy crust formation, full stands were 
obtamed on the treated soils. The quality of corn 
was excellant and yields were good despite the 
prevailing high temperatures durmg the experi- 


Further i ta mdicated that administration 
of CRD-186 facilitated removal of salt and exchange- 
able sodium after irrigation of the soils, a property 
of importance in soil reclamation. 

Martin, Taylor, Engibous and Burnett! found also 
that application of the conditioners to various sous 
greatly improved water-stable aggregation and such 
related properties as porosity and permeability. 
Crop yields, particularly those of corn, osts and 
carrots, were considerably increased. Some of their 
results with sweet corn and beet are shown in 
Table 5. 


Table 5. BFFBOT oF CRD-196 OX AGGEWGATION AND BANT CORN 
M BENT YINLDS 


AXD OX PAULDIXG CLAY 


(Martin, Taylor, Rnglbous and Burnett, ref. 14) 
Breet corn 








Red beets 





Tregiment 










Untreated 
005% CRD-188 
0-15% ORD-196 








Control of Soll Erosion 

Equal in importance to the experimenta showing the 
effecta of soil conditioners on the improvement of 
crop yields on various soils are those demonstrating 
the remarkable effects of conditioners in the control 
of soil erosion. Work by Weeks and Colter!* has 
shown that surface soil can be satisfactorily stabilized 
to the erosive action of rainfall by treating the surface 
with the soil conditioner. The permeable film 
produced by the oonditiouers not only stabilizes the 
soil, but also prevents run-off. The effect was much 
the same as that duo to the application of a high rate 
of straw mulch. Addition of half to one pound of 
conditioner to 100 sq. ft. provided satisfactory 
protection to the soil. One set of results on the effects 
of artificial rainfall on experimental plots showed 
that erosion equal to a loss of 50 tons of soil per 
acre was reduced to a loss of 3 tons per acre by 
application of the soil conditioner. 
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. 'Krillum' 

"Krilium' is the trade mark adopted by the Mon- 
santo Chemioál Company for su cea such as 
ORD-186 and.ORD-189 sold as soil conditio 3 
The &dvent of theee oonditioners heralds a new p 
in agricultural science, of equal importance perhaps 
with that brought about by the first application of the 
artificial fertilizers. The possibilities of improvement 
"of fertility in the semi-arid wastes of many parts of 
the world, which have suffered through neglect of 
proper cultivation or lack of application of organic 
matter, are very obvious. But a from the impor- 
tant economic consequences of administration to 
suitable soils of the synthetic soil conditioners, it is 
clear that these substances afford most valuable 
material for further studies of the relationship 
between organic matter and soil fertility. 
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SCIENTIFIC -CENTENARIES IN 1953 


By JOAN M. EYLES 

V V taken to date from about 1600, a year 
marked, for example, by the publiation of Gilbert’s 
"De Magnete", its roots are to be found far 
beck in earlier ages. No one would deny the 
right of the Greéks to have some mention in a 
history of Boienoe, and few would omit the name 
of Plato, who is said to have died in 847 B.0., 2,800 
years ago. Many biologista, and geologists, too, have 
heard of Anaximander, who died two hundred years 
before Plato, in 547 B.o. To molude, in this annual 
review, the names of men who flourished before the 
Christian era certainly requires a rather optimistic 
relianoo on the accuracy of historical chronology. 
Our justification: must be that, if abeolute accuracy 
be demanded, it might become necessary to omit the 
names not only of such men, but also of natural 
philosophers who lrved many centuries later. With 
this apology, we return to Anaximander (o. 011— 
547 3.0.), & citizen of Miletus, and pupil and friend 
of Thales, who was not only mterested in astronomy 
and geography, but also believed that the first 
animals were from moisture, bemg thus 


the first teacher of the doctrine of abiogenesis. Hoe ` 


also taught that the ancestors of men were of aquatio 
origin. ` 

Plato (428-347 5.0.) must be regarded with mixed 
feelings. His attitude towards physical science, which 
he thought should be discussed as idealized by the 
mind rather than as presented by the senses, was 
called by Sir James Jeans & major disaster for phymoe. 
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Others admire him for the immense stimulus he gave 
to the development of mathematics. He insisted on 
the value of mathematios in the development of 
logical thought, and over the entranoe of his Academy 
was insoribed, ''Let no one enter who is unacquainted 
with geometry”. Although his interest in astronomy 
redeemed it from tbe reproach of atheiam.and thus 
made 1t respectable, his opinion that the perfection 
of the universe required planetary motion to be 
circular dominated astronomical thought for centuries, 
until the time of Kepler. 

Passing over the Dark Ages, now being illuminated 
by the questing beams of historians, we.come’ to the 
thrteenth century a.D.. when the founding of a school 
of soienoe in Oxford can be attributed to Robert 
Grosseteste, who was born at Stradbroke, Suffolk, 
about 1178, and died in 1253. Grosseteste studied at 
Oxford, and later lectured there, ultrmately becoming 
chancellor of the University. About 1994 he was &p- 
pointed rector of the school established by the Francis- 
cans. Here one of his pupils was Roger Bacon, who 
said of his master, ‘One man alone, our Lord Robert, 
knew the sciences”, and rt was probably due to the 

“early influence of Grosseteste that Bacon plunged so 
fleeply into scientiflo studies. Grosseteste himself was 
orfe of the earliest of the experimental scientista, and 
was particularly interested in optics, which he con- 
sidered to be the basio science. His writings include 
& discussion of vision, a treatise on tho rainbow, and 
another on comets. He was made Bishop of Lincoln 
in 1235, an appointment which he held until his 
death on October 9, 1253. 

Coming to more modern times, three men who 
died in 1553 must be mentioned here. They are 
Reinhold, the mathematician and astronomer, 
Fracastoro, the physician, and Servetus, who earned 
& niche in medical history for his remarks on the 
minor or pulmonary circulation. Erasmus Remhold 
(1511-53) became professor of mathematics at 
Wittenberg, & university founded in 1502 and olosely 
linked with Luther and the early days of the 
Reformation. Reinhold, a friend and colleague of 
Rhetious, who was the first disciple and staunch 
supporter of Copernicus, applied himself to ro- 

culating to a greater degree of accuracy the tables 
given by Copernicus in his “De Revolutionibus”, 
and these were published ın 1551 as the ''"Pruteniosm 
Tabule'" (go ed in honour of Albert, Duke of 
Prussia, Reinhold’s patron). Thesé tables were well 
received at their first appearance, and were only 

planted by the ‘Tab Rudolphinæ” of Kepler, 
publhshed in 1627. Reinhold died on February 19, 
1553, at Saalfeld, his birthplace, where he had fled 
in & vain attempt to escape the plague. A text-book 
on surveying, including mme surveying, which he 
had written, was published posthumously at Saalfeld 
in 1574. This was in use as a standard work in 
Thon for very many years (see Nature, 67, 42; 
1902). . 

Girolamo Fracastoro (1483-1553) was & Veronese 
physician who studied at Padua for some years. ‘Fhe 
fact that Copernicus was a fellow student adds inter- 
est to his astronomical work, ‘‘Homocentrioa’’. This is 
an elaborate and somewhat obscure attempt to offer & 
new planetary system. In it he made the mportant 
observation that comets’ tails are always turned away 
from the sun., When, in 1517, certain excavations 
revealed fossil shells, Fracastoro’s comment that they 
must be remains of once living creatures earned him 
a place in the history of geology. His fame, however, 
rests on two medical books. In one, a poer, ‘‘Syphilis 


No asao January 3, 1953 


sive Morbus Gallicus", he described the disease which 
came to be known by the title of the poem; and; m 
his later and more important work, ‘““De Contagiohe", 
he classified for the first time modes of infection and 
gave detailed descriptions of a number of fevers, 


including typhus. 


A younger contemporary of Fracastoro was the. 


unfortunate Spaniard, Miguel Servet y Reves (1509— 


: 68), better known as Michael Servetus, who was burnt 


~ 


to death at the stake, at Geneva, by Calvinists for the 
heretical opinions, expressed in his -‘‘Christianiami 
Restitutio", a copy of which was tied to his waist. It 
was in this book that Servetus described the 

of the blood through the lungs. ` His account could 
have attracted little attention at the time, for, of the 
edition of about a thousand copies, half weré burnt 
with an effigy of Servetus by the Catholic Inquisitor 
at Vienne on June 17, 1558, and the other half, which 
had been gent to Frankfurt, were destroyed at the 
request of Calvin some months after Servetus’s death 
on October 27., It was well over & oentury before 
anyone directed attention to his contribution to 
physiology. 

Two naturalists born m 1553 were Thomas Moufet 
and. Alpino. Moufet (1653-1604); the son of 
a Boottiah haberdasher, was born in London and 
educated at Cambridge. He studied medicine and 
later became & fashionable physician. He is remem- 
bered for the “Theatrum Insectorum”’, the first 
British work devoted to insects, which, however, did 
not appear until thirty years after his death. It was 
based on the work of Thomas Penny; but the 
manuscript, which survives in the British Museum, 
has many excellent drawings by Moufet. Alpino, 
another physician, born at Marostica in the Republic 
of Venioe on November 23, 1553, studied at Padua 
and took his doctor’s degree there in 1578. Ho spent 


-three years in Egypt, and afterwards published 


several works on the natural history of that country, 
the best known being his “De_Plantis Aegypti Liber” 
(1502). He enriched the botanical garden at Padua 
with Egyptian plants. 

No outstandmg scientist seems to have died in 
1653, but two men born in that year have some 
claim to fame. J.‘Conrad Peyer, a Swiss zoologist, 
has his name commemorated in Peyer’s patches, the 
intestinal glands which he figured in 1677, though he 
was not tbe first to describe them. He was also the 
author òf a monograph on the compound stomach of 
ruminants. Peyer died at Basle in 1712. 

To have been deaf and dumb until the age of 
seven, and even after that age always to lack a 
normal voice and ear, would seem handicap enough 
in life without inviting further embarrassment by 
taking up the study oF the 2 the physios of sound. Yet 
that was the choice of Joseph Sauveur, born at Lá 
Fleche on March 24, 1653. He was & student of the 
popular Rohault, and was elected to the Royal 
Academy of Sciences, Pari, in 1696. Although he 
has been described as the founder of acoustics, it has 
recently been shown (Lloyd, Ll. 8., Notes and Records 
Roy. Soc., 3, 149; 1941) that much of his work on 
harmonics had been anticipated by contributors to 
the Phélosophical Transactions. He died in 1716. 

Before noting bicentenaries, one cannot pass 
without remark the fact that in 1703, two hundred 


and fifty years ago, occurred the death of the famous 


` Robert Hooke and the almost equally Selohrëtod 


mathematician John Wallis. 
Tho yer 1769: ta: an apie Ge aa Ebene GE 
natural history in Britain, for it was in the course 
` 
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of that year that Parliament passed “An Aot for tho 
Purchase of the Museum or Collection of Sx Hans 
Sloane and of the Harleian, Collection of Manuscripts, 
and for providing one General Repository for the 
bettêr reception and more convenient use of the said 
Collections", that is, virtually, for the foundation of 
the British Museum. Sloane had died on January 11, 
1753, in hie ninety-second year, and it was his wish 
that his enormous collections, which included 40,000 
books, a8 well as man , coins, and botanical, 
zoological and mineralogical specimens from all over 
the world, should pass to the nation. He thereforo 
instruoted his trustees to offer them to the King or 
to Parliament for the sum of £20,000, whioh ho 
believed to be lese than a quarter of their true worth. 
If the offer was refused then other countries were to 
-be approached, and he named the Royal Academies 
of Sciences at Bt. Petersburg, Paris, Berlin and 
Madrid, in that order. George II showed littlo 
mterest in the offer when approached by Sloano's 
trustees, remarking, with good reason, that there was 
not £20,000 in the Treasury. Parliament, however, 
urged on by Speaker Onslow, passed the Act referred 
to above. To raise the necessary sum it was agreed 
to hold & national lottery, which was intended to 
produce £100,000. Although the lottery was suc- 
cessful in the latter aim, the treffic in tickets by tho 
jobbers and gamblers who handled the business 
became a public scandal. 

Sloane, the son of a Scot, was born in Ulster 
in 1660. As & student of botany and medicine 
in London he became friendly with John Ray 
and Robert Boyle. He continued his studies in 
France, and returned to London in 1684 with 
many rare plants and seeds. In 1687 he went as 
eae with the Duke of Albemarle to the West 
ndies. Here, during & stay of some fifteen months, 
he made an extensive collection of plante, animals 
and minerals. His collections grew steadily as the 

passed, and he purchased or acquired by 

those of other collectors. Sloane was elected 

a Fellow of the Royal Society in 1685, and became 
secretary in 1693. In many ways he did good work 
for the Society, and in 1727 he succeeded Sir Isaac 
Newton as. president, only resigning fourteen yt&rs 
later, when he felt his advancing years no longer 
permitted hmm to discharge his duties satisfactorily 
He then retired to his country house in Chelsea, 
where his museum and belongings were removed, 
and where he died. His statue by Rysbrack still 
stands in the Chelsea Physic Garden, and the monu- 
ment over his grave in Chelsea churchyard has been 
more fortunate: than the church in escaping war 


Three days after Sloane, on January 14, 1758, 
another famous Fellow of the Royal Society died. 
This was Bishop Berkeley (1685-1753), the philo- 
sopher, who, like Sloahe, was born in Ireland. 
Berkeley's philosophical works are well known, as 
well as his controversy with the mathematicians ovor 
the method of fluxions. A different aspect of his 
character is revealed by his cherished scheme to 
found a college in the Bermudas, where the English 
‘youth of the Plantations could study side by sido 
with “the young American savages’. Berkeley was 
actually successful in persuading Parliament to vote 
him £20,000 to promote his proposals ; but, although he 
immediately crossed the Atlantic with his wife, and 
then spent three years in Rhode Island awaiting 
funds, he eventually d of receiving the money 
and returned to England in 1781. He died quite 
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- suddenly & few months after settling in Oxford, and 
was buried there in Christ Church. 

Three other scientists who died in 1758 for 
brief mention. Nicholas Fatio dé Duillier (1664-1753) 
was a Swiss m&themstioian who spent much of his 
life in England, and was elected a Fellow of the Royal 
Society in 1688. . He was prominent in the Newton- _ 
Leibniz controversy, being the first to accuse Leibniz 
of plagiarism. He demonstrated to the Royal Society 
the use of jewelled bearings for watches, and also . 
wrote on navigation. Becoming involved with a group 
of religious fanatics, in 1707 he appeared in the 
pillory at Charing Croes for publishing prophecies 
likely ‘‘to terrify the Queen's people". After some 
years abroad he retired to Worcestershire, where he 
died on April 24 in his ninetieth year. . - 

Georg Wilhelm Richmann, one of acience’s martyrs, 
was born at Pernau in 1711, and became profeasor of 
experimental philosophy at 8t. Petersburg in 1748. 
He deduced & formule for caloulating the tempera- 
ture of mixtures, which was used by Wucke in his 
experiments on the melting of snow. Richmann 
met his end in an unusual way. An enthusiastic 
student of electric phenomena, he was killed in the 
summer of 1753 during a thunderstorm by a flash of 
Jightning which passed through his body from a 
lightning collector with which he was experimenting. 
The strange manner of his death was made known 
in two communications to the Pl4losophical Trans- 
actions. 

Thomas Melvill (1726—53), a “Soot, was only twenty-. 
six whan in 1752 he communicated a paper to tlie ' 
Edinburgh Philosophical Society in which he de- ` 
scribed the examination- through & prism of flames 
into which different salts had been introduced. These 
experiments establish him as one of the pioneers of 
spectrum analysis. He died in December of the 
following year at Geneve. 

The stars of 1758 seem to have shone favourably 
for the birth of inventors, for six men bórn in that 
year whom we notice all had & strong bent towards- 
practical science. The best known of them is Bir 
Benjamm Thompson, Count Rumford, who led a 
varied and colourful life. Born in Massachusetts on 
March 26, 1753, he arrived in England in 1776, his 
Royalist sympathies having made it advisable for 
him to leave America. In the War of Independence 
he served -as an officer in the British Army, but at 
the end of the war, in 1783, he returned to-England . 
again. Soon afterwards he set out to visit Europe. 
In 1784 he entered. the service of the Elector of. 
Bavaria, -and,, .beooming his principal : adviser,- he 
carriéd out many sooial reforms.- It-was during ins 
period that he made m Munich his famous experi 
ments on heat. He had been knighted by- Georgy IT y 
in 1784, and seven years later was created orgs TI 
of the Holy Roman Empire, when he chose to com- 
memorate m his title the Massachusetts township 
(now Concord) with which he had close associations. 
Returning to London. in 1798, he appliéd himself 
enthusiastically to drawmg up proposals for founding ` 
a public institution.''for diffusing the knowledge and 
facilitating the general introduction of- useful meoh- 
anioal mventions and improvements”. These pro- 
posals led to the founding of the Royal Institution 
in 1709. In his house in Brompton Row (a little east 
of Brompton Oratory, in what is now Brompton 
Road) he installed the many improvements in heating 
to which he had devoted so much of his tune. The 
house was freely exhibited to visitors from all classes 
of society, and for several years attracted curious 
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sightseers. Tta furniture included beds disguised by 
day as elegant sofas, built-in cupboards, and hinged 
panels which could þe raised to form:writing-tables 
near the fire or window. Rumford spent last 
years in Franoo, where he died at Auteuil at the ago 
of sixty-one. 

Another samewhat unusual character born in 1753 
was Charles, third Earl Stanhope. Elected a Fellow 
of the Royal Society at the age of nineteen, he devoted 
much of his income to experiments in natural phil- 
oeophy. He made two calculating machines, now in 
the Science Museum at South Kensington, and con- ` 
structed the first iron printing press. Tho latter, 
together with his invention of stereotyping by a 
plaster process, he presented to the Clarendon Prees 
in 1805,and they were in use for some years. Stanhope 
died in 1816. A man in & very different walk of life 


‘to the noble earl was-Samuel Crompton (1753-1827), 


inventor of the spinning mule which did so much to 
raise the status.of the cotton mdustry. Other oon- 
temporaries were Edward Troughton (1758—1835), 
the renowned maker of’ astronomical instrumenta, 
whb reoerved.the Copley Medal of the Royal Society 
in 1809, and William Nicholson (1753-1815), who 
with Bir, Anthony Carlialé was the first to con- 
struct a voltaic pile m Britain, and wrth it observed 
the electrolytic decomposition of water. He was also 
the founder and editor. of Nicholson’s Journal, one of 
the first of the- independent scientific journals in 
Britam. -We must algo mention F. K. Achard (1758— 
1821), the German chemist who discovered a com- 
mercial method of extracting sugar from the sugar- 
beet, so laying the foundation of an industry which - 
rapidly became of considerable éconamic 'import- 
ance. - 

In 1858, geol ical science suffered two losses in 
the deaths of O. L. von Buch (born 1774) and H. E. 
Strickland (born 1811). Von Buch had been a pupil 
of Werner at Freiberg and an intimate fnend of 
Humboldt. “He made many valuable contributions 
to geology, in particular a description of the Canary 
Islands, which he visited in 18]5. Hp also made 
Important observations on the change of sea-level . 
along the Swedish coast, compiled the first geological 
map of Germany, and made notable contributions to 


.peleontology. Won Buch reached the ripe age of 


seventy-nme ; but Strickland was only forty-two when 
he was killed by & tram while makmg geological 
observations in & railway outting near Retford. He 
was- the author of a number of geological and 
ornithological papera, and in 1850 was appointed 
deputy reader m geology at Oxford, during the illness 
of Buckland. Strickland was one of the founders of 
the Ray Society, and. edited for the Society the 
"Bibliographia Zoologie et Geologie" based on the 
manuscripts of Agassiz, though on account of his 
untimely death the fourth volume was completed by 
his father-in-law, Sir William Jardine. nekad 
was also joint author of & classic mamoir on the 
dodo. 

French scientists lost several of their number 
durmg 1853, the best known being Dominique 
Frangois Jean Arago, physicist and astronomer, 
born near Perpignan in 1786. At the age of 
eighteen he became secretary to the Observatory in 
Paris, and two S inris later accompanied “Jeen 
Baptiste Biot to B in order to, assist him in 
completing the meridional measurements begun by ` 
Delambre. After Biot had returned to Paris, Arago 
became involved in the most fantastic adventures, 
which included imprisonment in a fortress, escape in 
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a fishing boat, and capture by a Spanish oorsair. 
Eventually he arrived back in Paris, still in possession 
of the records of his survey, which he had preserved 
through all his vicissitudes. Soon after his return he 
was elected to the Academy of Sciences at the 
remarkably early age of twenty-three, and about the 
seme time Napoleon appointed him as ane of the 
astronomers of the Royal Observatory. Arego 
carried out notable researches on the polarization of 
light. He also discovered the ‘ iam of rota- 
tion", whioh was not interpreted until Faraday 
discovered eleotro-magnetio induction. Arago received 
the Copley Medal of the Royal Society in 1825 and 
died on October 2, 1858. His compatriot, Auguste 
Laurent (1808-53), e briliant young chemist who 
died a few months before, on April 15, had led & very 
different life from that of the accomplished and 
successful Arago. Always ing against poverty, 
and apparently ostracized by French Gollónduon. 
some of his experimental work was carried out in 6 
damp cellar while he worked as assayer to the Mint. 
He ig credited with a number of discoveries in the 
fleld of organio chemistry. He died of oonsumption, 
and his famous “Méthode de Chimie" was published 
posthumously. Another organic chemist, Leopold 
Gmelin (1788-1853), perhaps the best known of & 

distinguished German scientific family, died two days 
before the unfortunate. Laurent. He was professor 
at Heidelberg, and the author of the great "Hand- 
buch der Chemie”, translated into English (1848-72) 
for the Cavendish Society by Henry Watte. 

Other deaths in the same year were those of C. J. 
Doppler (born 1808), the Austrian physicist who 
discovered the principle named after him, K. J. B. 
Karsten (born 1782), the G minerelogist, and 
M. J. B. Orfila (born 1787), the celebrated toxico- 
logist. In Amerioe the deaths were reported of Sears 
Cook Walker (born 1805), astronomer, and William 
Beaumont (born 1785), physiologist. The latter, an 
American surgeon, for many years made observa- 

Y tions on the stomach of a French-Canadian trapper 
who had suffered & severe gunshot wound. The per- 
sistent opening in the wall of his stomach 
Beaumont to make experimenta which threw con- 
siderable light on the nature and flow of the gastric 
juice. 

A number of particularly distinguished men were 
born m 1868, including four who received Nobel 
Prizes. Wilhelm Ostwald, born at Riga on September 
2, held & professorship of i at the Balto 
Polytechnical School of Riga during 1883-87, and 
then became profeasor of physical chemistry at 
Leipzig. When he retired in 1905, at his own request, 
m order to devote himself to research, he was nomin- 
ated by the Em of Germany as the first exchange 
professor with the United States. In 1909 he received 
the Nobel Prize for chemistry. His contributions to 
pu chemistry were numerous, &nd too well 

wn io need detailmg here; but it is worth 
recalling that in the industrial field he developed the 
process for producing nitric amd by the catalytic 
oxidation of ammonia, which became the main source 
of Germany's supply of nitric acid during the First 
World War. Ostwald died on April 4, 1932. 

A contemporary of Ostwald’s, who worked with 
him for a time at Leipzig, was Ernst Beckmann 
(1853-1928), who became director of the laboratozy 

"for applied i there in 1897, & position he 
held until 1912. The Beckmann thermometer and 
Beckmann freezing-point apparatus for the determ- 
mation of molecular weights are well known. 
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An outstanding figure of the period under review 
was the Dutch physicist, Hendrik Antoon Lorentz, 
born at Arnheim on July 18, 1868. At the age of 
twenty-five he was appointed professor of theoretical 
physiée at Leyden, and occupied the chair there with 
great distinction for forty-five years. The Lorentz 
transformation, made known in 1908, became the 
basis of the theory of special relativity. With Zeeman, 
he was awarded the Nobel Prize for physics in 1902. 
He was a Foreign Member of the Royal Society, and 
received the Rumford Medal in 1908 and the Copley 
Medal in 1918. He died at Haarlem on February 4, 
1928. 

Another eminent Dutchman, only a few months 
younger than Lorentz, was the genial Heike Kamer- 
lingh Onnes (1853-1926). Born at Groningen, he 
passed several years at Heidelberg under Bunsen and 
Kirchhoff. Appointed profeasor of experimental 

hysios in Leyden in 1882, he founded the famous 
Grromenio Laboratory, where he achieved his great 
triumph, the liquefaction of helium, in 1908. Like 
Lorentz, he was awarded a Nobel Prize for physics 
(1913), and was a Foreign Member of the Royal 
Society. A fellow student of Onnes at Heidelberg in 
1872 waa W. F. Hillebrand (1853-1925), the American 

who after joining the U.S. Geological 

y in 1880 became specially distinguished for 

his analyses of rooks and minerals. He made many 

analyses of the mineral uraninite between 1882 and 

1892, and was purzled by the presance in it of an 

inert gas, afterwards identifled by Ramsay m 1805 

as helium. Later, his bighly Bkilled analyses of radio- 

active minerals were used in determinations of the 
eoo e ee and others. 

Italian mathematician, M. M. G. 
usd (1853-1925), who developed tho tensor calculus, 
also comes into this period. 

In the biological sciences two men must be 
mentioned. Albrecht Kossel (1853-1927), trained 
as & physiologist, devoted his researches to chemical 
subjects and became one of the leaders in the then 
new science of biochemistry. Hoe was professor of 
physiology at Heidelberg during 1901-23, and did 
notable work as director of the Institute for Protein In- 
vestigation. He was awarded the Nobél Prize for Meqi- 
cine in 1910, and died at Heidelberg on July 6, 1927. 

No admirer of the work of Pasteur will have 
forgotten his devoted young assistant Emile Roux 
(1853-1933), who was so closely connected with the 
renowned researches on anthrax and rabies. With 
Alexandre Yersin he discovered the diphtheria toxin, 
an achievement leading to the discovery of the anti- 
toxin by Emil von Behring in 1890. In 1904, Roux 
succeeded Duol&ux as director of the Institut Pasteur 
in Paris. He died just before his eightieth birthday, 
on November 3, 1933, and received a national funeral. 
Roux had been elected & Foreign Member of the 
Royal Society in 1913, and received the Copley 
Medal in 1917. 

In conclusion, rb seams worth reminding readers that 
at the anniversary of the Royal Society in 
November 1853, the president, the Earl of Rosse, 
informed the Society of & memorial made to the 
Government bearing some two hundred signatures, 
including those of many Fellows of the Sooiety, 
requesting & building for the housing of moientiflo 
societies in the metropolis. As a result of this petition, 
Burlington’ House was eventually made available to 
tke Royal and other societies, after a aite at South 
Kensington had been refused by men of science on 
account of its inconvenience. 
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GEO-MORPHOLOGY OF F,-REGION - 
* IONOSPHERIC STORMS' 


By Dr. D. F. MARTYN, F.R.S. * 
Radio Research Board, Australia 


URING the International Polar Year of 1932-38, 

Appleton and Ingram! established a oorrelation 
between magnetic storms and temporary reductions 
of P,-region electron densities at high latitudes. At 
moderately high latitudes, too (Slough, England), they 
found that P,-region perturbations were associated 
with magnetic storms; but here the perturbation 
was sometimes an increase followed by a decrease of 
F,-maximum electron density. At equatorial latitudes 
Berkner and Seaton" showed that the normal tendency 
was for F,-electron densities to increase during 
magnetic disturbance. 

On the basis of these facta, Appleton and Piggott? 
have proposed & system of classification of iono- 
spheric storms which bears & superficial resemblance 
to that adopted by Birkeland for magnetic storms 
(for example, ‘negative polar stdrm’, ‘positive 
equatorial storm’). On this method of classification 
certain anomalies appear; for example’, ‘“Washing-’ 
ton (lat. 88-5? N.; long. 77° W.) mostly behaves 
like an &uroral-rone type of station, whereas Burg- 
- head (lat. 58° N.; long. 8? W.) and Leningrad (lat. 
60° N.; long. 30? E.) are predominantly non- 
auroral type medium-latitude ‘stations, although all 
three lie on the same magnetio latitude". 

This tentative olaasification of Appleton and 
Piggott’s is based on the study of noon values of 
P,-electron densities. Martyn‘ hes already pointed 
out that there is & pronounced diurnal (local time) 
variation in F,-region pesce during io 
disturbance. This is found to be big enough to 
produce inconsistencies if Appleton and Piggott’s 
mode of classification be followed. For example, if 
midnight instead of noon values be taken, auroral 
observatories show an increase of  F,-eleo:ron 
densities. 

A satisfactory method of clasmfication of iono- 
spheric storms almost necessarily presupposes the 
existence of & plausible theory of their occurrence. 
Until 1950 it was generally supposed that such 
storms were due to local impact of particles from the 
gun, which in high latitudes heated the ionosphere, 
so reducing electron densities, and in low latitudes 
contri to the ionization in some unexplained 
way. In that year Martyn’ put forward the hypo- 
thesis that disturbances of the F',-region associated 
with magnetio activity were due in all cases (save 
possibly ‘great’ magnetic storms) not to direct 
particle bombardment, but to the effect of an electro- 
statio fleld which spreads over the earth from the 
intense current systems set up in the &uroral zones 
during all magnetic storms. This field, if it has the 
magnitude and phase necessary to produce the solar 
diurnal (Sp) current system in the ionosphere, will, 
it is found, produce the obeerved perturbations of 
the F,-region by causing electron (and ion) drifts in 
accordance with concepts previously advanced’ to 
explain tidal phenomena in the ionosphere. 

Using this theory as & preliminary hypothesis, an 
extensive study has been made, during the past three 
years, of the geo-morphology of F,-lonospheric pgr- 


* Substance of presented at the recent of the 
International Balentibe Radio Union and af the Mined Connie 
on the Ionosphere, at Sydney and Canberra, Australia. s 
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turbations aasociated with magnetic storminess 
On this basis it was logical to examine both Sp 
(f*r, and h’p,) and D,; (f*r, and A p) using the methods 
and terminology developed by Chapman for the corre- 
sponding magnetic variations; namely, in the case 
of the ionospheric Dy» (disturbance, storm-trme), to 
measure time fram the beginning of the sudden or 
gradual commencement of the corresponding magnetic 


storm. 
Using this the following conclusions 
have been ed: All major perturbations of the 


F,-region, save those associated with the relatively 
small travelling disturbances” of unknown origin, are 
associated with magnetic storms. There is no evidence 
that such storms travel from the polar zones, with 
travel-times of the order of hours or days, as has 
been from time to tame. The ionospheric 
storm at all latitudes begms, either simultaneously 
with, or in & tome leas than one hour after, the com- 


menoement of the correspondmg world-wide magnetic 


storm. The effect of & magnetic storm on the 
F,-region depends markedly on the season. In 
summer, the general tendancy of a storm is to lower 
electron densities, and to rame the heights at which 
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At Feirbanks (Alaska) mmimum densities (and 
greatest heights) oocur at 11 hr. local time; ın 
equatorial zones at about 07 hr. 

There is no evidence that any magnetic storm 
afiffcta the northern and southern hemispheres 
differently, when due allowance is made for the 
seasonal affect described above. The initial effect 
of any magnetic storm on the F,-region depends 
markedly on the local time of commencement. If 
the storm commences at & time when the local 
Spfr,) curve is at ita highest point (say 22 hr. at 
temperate latitudes), the initial disturbance is 4 
decrease of f°», (that is, the variation initially follows 
the Sp(f*r,) curve). If, on the other hand, the storm 
commences at, say, 10 hr., the inrtial effect is an 
increase in f*,. It is suggested that the anomalous 
result found by Appleton and Piggott! for Washmg- 
ton is due to the inclusion of a preponderance of 
storms commencing in the (local) evening hours in 
their data. When allowance is made for this bias, 
Washington is found to have the appropriate char- 
acteristics of a temperate-latitude station. This 
effect 18 shown for Watheroo in Fig. 3, which exhibita 
the departure of f°», from normal during the first 
three days of magnetic storms which commenced 
between (4) 08 and 11 hr. local time, and (B) 20 and 
28 hr. local time. (In group A are included 1T 
storms, in B 11 storms.) It will be seen that on 
Appleton and Piggott’s classification Watheroo would, 
be olassfled as & temperste-latitbude station on tho 
basis of group A storms, and ag an auroral station 
on the basis of group B storms. 

It appears that F,-region ionospheric storms, like 
magnetic storms, have a unitary character, and may 
be regarded as manifestations of a single world-wid 





Fig. 2. Sp(f'p,) average durna! variation of f* p, (critical peno- 
tration frequency of Frregion) dertred as for Kp, m Fig ] tor 
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Burghead (© TE Px), Jan 1913-Dec. 1946. 
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3 (soo 1). 
H Canberra (see 1). 
6 


Huanoayo (see i 1). 


The soale unit is 0-2 megaayole per second in each case. 
the maximum densities ocour. In winter the densities 
are reduoed m the morning hours, and raised in the 


&fternoon hours. 

There is & general tendenoy for 
electron densities to be lowered on 
the & at high latitudes and 
raised at low latitudes. However, 
ag mentioned above, this state- 
ment has to be taken in conjunction 
with the local time at which such 
densities are studied. For example, 
at local midnight, electron densities 
are above average at high latı- 
tudes and below the average in 
tropical latitudes not too near the 
magnetic equator (for example, 
Hawaii, Fig. 2). 


lowest in the mornings and high 
in the evenings. The phase of 
the diurnal variation advances by 
about four hours as one passes 
from auroral to equatorial latitudes. 





phenomenon. The local effocts produced by this 
single phenomenon, which it is suggested 1s the 
electrostatic field of the Sp current system, depend 
markedly on local time and season. 

' The theoretical (Chapman) diurnal, seasonal and 
latitude characteristics of the F,-region are normally 
perturbed by solar tidal electric flelds, along lines 
previously reported’. It appears that ‘the phase of | 
the additional electric field present during magnetic 
storms is such as to jgcrease these perturbations at 
high latitudes, and to reduce_them at low latitudes. 
This is 1ally obvious at Huancayo, where the 
normal ily departures of the F,-region from 
‘Chapman’ behaviour are large, leading to noon 
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minima of ionzstion md and sbnormally rapid 
pre-dawn reduction of these densities. During mag 

netic storms these anomalies are removed, end dh the 
.diurnal variation of #,-region electron densities in 


the vicinity of the magnetic equator &pproxmfhtes 
more closely to that anticipated for. & srmple 
‘Chapman’ ion. 


This work is published by permission of the Radio 
Research of the Commonwealth Scientific and 
Industrial "Research tion. I am indebted 
greatly to Miss B. Hardwick, who has supervised the 
reduction into appropriate form of ionospheric data 
from co-operating observatories. 

1 Appleton, B. V., and Ingram, L. J., Nature, 188, 548 (1085). 
* Berkner, L. V., ‘and Beaton, B. L, Terr. Hgg., 45,°410 (Deo, 1910). 
' Appleton, H. V., and Piggott, W. B., Nafwre, 185, 130 (1950). 


M rl) t. MER. omm: Ionosphere, £nd Meeting, p. 49, 


Brussels (1 í 
*! Martyn, D. F., Naters, 167, 02 (1951). 
* Martyn, D. F., Proe. Roy. Soc., A, 180, 241 (1947) 2 
‘Martyn, D. F., Proc. Roy. Soc., A, S01, 216 (1060). 
* Martyn, D. F., Proe, Roy. -Soo., A, 194, 445 (1048). 
OBITUARIES 


Mr. H. C. Sampson, C.I.E. 


Huan Sampson, whose death at the age of seventy- 
«four occurred on November 29, was an authority on 
tropical agriculture. His knowledge was gleaned 
during service m many countries. Born m Simla 
and educated at Bedford School and-the University 
of Edinburgh, he joined the Transvaal Department 
of Agriculture in 1903; but after & couple of inia 
he accepted the post of agricultural expert to the 
Madras Court of Wards. The great renaissance of 
Indian agriculture was just beginning, and Sampson 
was one of the first offloers to join the newly consti- 
tuted Indian Agricultural Service. For the next 
fifteen years he worked in Madras, first as deputy 
director, with headquarters at Tinevelly, and later as 
director. His work during this period led to marked 
improvement in the agricultural methods of the 
Madras Presidency. He was the first to admit the 
difficulties that held back Among these 
were the limitations caused by debt and ibas system 
of tenure, and he always, therefore, advocated a 
cautious approach and preached the necessity for 
the thorough investigation of natural methods before 
attamptmg to or alter them. In spite of these 
hindrances, he was able to effect improvements in 


the seed supply and modifications in the types of | 


agricultural implements. A notable example was 
the introduction of a long-stapled American Upland 
cotton which he introduced from Cambodia after a 
visit he had made to Indo-Chma. 

In -1923 Sampson resigned from the Indian 
Agricultural Service and went to Nyasaland as cotton 
specialist under the Empire Cotton Growing Corpora- 
tion. He worked there for three years and was 

- succesaful in laying the foundations of the excellent 
expermental work that has been carried out in this 
Protectorate, and in sorting out the mixed cottons 
that were then grown, imitiating modern plant- 
breeding methods and a proper seed supply. 

In 1927 he joined the staff of the Ro Botanic 
Gardens, Kew, ag economic botanist, a post that had 
been newly crested with the connivance of the 
Empire Board. He retired from Kew 
in 1988, but durmg his term of office ho visited the 
Cambbean Colonies and wrote reports on them for 
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the Empire Marketing Board. He was instrumental 
in organizing the dispatch of planting material of 
several new economic crops to various Colonies where 
prospects seemed suitable. Perhaps the most notable 
of these was the introduction of tung oil into Nyasa- 
land and Swaziland. His ‘magnum opus’ was the 
ae of a Kew Bulletin entitled “The Cultivated 

p Planta of the British Empire and the Anglo- 
Egyptian Sudan", & work that entailed an immense 
amount of labour and which remains a standard work 
of reference. 

Sampson had a likeable character. Hus quiet voice, 
whimsical manner and kindlinees endeared hm to all 
his associates. He had the satisfaction m retirement 
of knowing that the work he had done during those 
early days in India has had a lasting effect, and one 
magine that his memory 12 still green and respected 
m the Madras Presidency. Q. Evans 


Dr. J. Henderson Smith 


Jons Hanpaeson Sura, who died on November 
28, graduated from Baliol College, Oxford, in 1898, 
proceeded to Edinburgh, where he took his medical 
degree in 1908, and then returned to Oxford as Philip 
Walker Student in eee. Later, he was appomted 
bacteriologist to Lister Institute. Here he did 
some promising work on immunology ; in one of his 
early investigations, published in 1907, he demon- 
strated that the concentration of anti-toxm in the 
blood at any time depends on the route of intro- 
duction. Later, in conjunction with Brooks, he 
studied the influence of the doge of antigen on the 
output of the antibody and on ita time of appearance ; 
the results were published m 1912. All this work was 
characterized by cleanness and accuracy of experi- 
mental technique, and by careful and orrtical 
examination of the resulta; he seemed to have tho 
proepeot of & very promising career in his subjeot. 

Then, unfortunately, he was struck down with 
tuberculosis, and although he mado gallant attempta 
to oontinue his work he ‘had to give it up; in 1916 
-he left the Institute. 

Henderson Smith refused, however, tó abandon 
scientific work. Fortunately the Rothamsted 

tal Station was beginning to expand and 
had brought plant; diseases within ite ambit. Ite 
policy was to bring in young people each well trained 
m some pure science which he or she could apply to 
the Sar a of the Station; in connexion with the 
new developmients, it was desired to find someone 
well grounded in human or animal pathology who 
could introduce new ideas and methods into the 
Study of plant pathology. Henderson Smith was 
attracted to the work ; by 1810 he had recovered 
sufficiently to join the staff, and the healthy sur- 
roundings and the devoted oare and attention of his 
wife enabled him to stay out his full term of service 
with no further serious trouble. He retired on 
reaching the age lmit in 1940. 

Henderson Smith's first investigations at Rotham- 
sted were on the growth-rate of fungal hyphis, but he 
soon turned to more fundamental studies of the 
killing of fungus spores by phenol; these proved to 
be a valuable contribution to the general theory of 
disinfection. Plant virus diseases were then coming 
into prominence and he turned over to them: his 
work soon attracted attention, and following a 
request from the Imperial Mycological Conference of + 
1929 that virus diseases should be more fully studied, 
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the Empire Marketing Board provided funds for & 
research team under his leadership. The work included ` 


the nature of the oel molusions—the so-called , 


X-bodiee, the concomitant bacteria in virus diseases, 
and the size of the viruses. 

When W. BY. Briérley left Rothamsted in 1932 
to the .óhair of agricultural botany in 
the UniverBity of Reading, Henderson Smith was 

inted to succeed him as head of the Department 
yoology ; it continued to expand and to attract 
able young le, becoming one of the most vigorous 
at Ro . He served as president of the 
Association of Applied Biologista, and was also 
Pea of the Virus Section of the 1939 International 
mgreas of Microbiology. 

'H. 8.’, as he was always affectionately called, 
enjoyed much quiet esteem among his colleagues. 
Under his wife's watchful oare he had to be cautious 
m all matters pertaining to health, but this did not 
reatriot his interesta. Like his wife, he was well read ; 
in addition, he was & recognized authority on book 
plates, of which he was a discriminating collector, 
and an ardent and competent player of golf and of 
bridge. He never sought popularity, but his courage 
and his persistent determination to go on with his 
work in spite of threatened ill-health won him much 
respect from those who knew him well. 

: E. JogN RUBSELL 


Dr. Franz K. Nagelschmidt 

Frans NAGHLBOHMIDT, & pioneer of physical 
medicine, died on Ootober 4 in Manchester. He waa 
born m Berlin on January 29, 1875. He studied 
medicine, but soon became algo interested in physics, 
for he thought that tho many advances in modem 
experimental physics taking place at the end of the 
past century oould be utilized for medical purposes. 
He went first to Copenhagen to work with Finsen, 
the founder of light He then returned to 
Berlin and established a treatment institute at 
the Charité, where he installed the first X-ray unit 
for ic purposes in 1903. In 1904, be founded 
a light treatment institute in Breslau, where he applied 
radium rays for the first time for treatment. In 
1906, he settled in Berlin and founded the Finsen 
Clinio, of which he was in charge until 1988. Here 
he developed diathermy—the name was coined by 
him, and adopted, for the creation of heat 
inside the tissue external application of electric 
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A Further Coelacanthid Fish 

On December 22, 1038, a fish of Croasopterygian 
type was taken by trawl-net, at a depth of about 
40 fathoms some miles west of East London. The 
animal was unquestionably alive when caught. It 
was 1,500 mm. in total and weighed 127 Ib. 
The colour was a bright metallic blue which faded to 
brown with preservation. Miss Courtenay-Latimer, 
curator of the East London Museum, took charge of 
the catch, and eventually Prof. J. L. B. Smith, now 
research profeesor of ichthyology in Rhodes Univer- 
sity, G: was able to examine it (Nature, 
* 148, 455; 1939). Prof. Smith immediately named 

it Latimeria chalumna gen. et sp. nov., as & tribute 
e to Miss Latimer. This discovery naturally aroused 
f great interest, although, in spite of Miss Latimer's 
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currente, his best-known discovery. He also designed 
and introduced an ultra-violet lamp without water 
ooeling. This lamp, the prototype of modern ultra- 
violet lampe, carried his name for several years. In 
19b1, he designed an a tus to produce ‘electro- 
rhythmic current’ for electrical vibration treatment. 
In 1912, he invented the neon lamp, originally for 
medical purposes. 

In 1938, Dr. Nagelschmidt left Germany for Great 


‘Britain, where he was immediately made an honorary 


consultant of .physiotherapy at the Jewish hospital 
in London. In 1934, he had been awarded the 
“Golden Key” of the American Congreas of Physical 


Therapy for ''o service to the science of 
physical medicine’. In 1980, he in Edin- 
burgh as a medical practitioner settled in Man- 


chester as honorary consultant int physiotherapy at 
the Jewish hospital. He also founded a private 
therapeutic institute where he practised physio- 
therapy and oarried out research until about three 
hours before his death. 

.Nagelschmidt was & man of many talents and 
many interests, in art as well as in science. In 
spite of all his achievements, he was a very modest 
man. This modesty made him call all the therapeutic 
establishments installed by him after his teacher 
Finsen, and this may explain why the scientific world 
knows the namo of Finsen, who first conoeived light 
therapy, much better than the name of Nagelachmidt, 
who developed it-and who added all the other forms 
of physiotherapy to it. It may also account for the 
fact that few honours were bestowed on this great 
man. W. Rowan 


- We regret to announce the following deaths : 

Mr. E. G. Dymond, reader in natural philosophy 
in the University of Edinburgh, on October 20, aged 
fifty-two. 

Prof. M. G. Evans, F.R.8., profeasor of physical 
chemistry in the University of Manchester, on 
December 25, aged forty-eight. 

Prof. A. H. Jameson, emeritus professor of civil 
engineering in the University of Loridon (King's 
College), on December 28, aged geventy-eight. 

Prof. E. Allison Peers, Gihnour professor *of 


. Spanish in the University of Liverpool, and author, 


under the pseudonym ‘Bruce Truscot’’, of books on 
the functions of universities in present-day Britain, 
on December 21. 
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care, much disintegration of perta had ocourred. 
Until then, only fossil records of colacanthid fishes, 
believed to have been extinct for about fifty million 
years, had been available. Further details of this 
fish were published in Nature (143, 748; 1939) by 
Prof. Smith. 

Now comes a report of a further catch. This 
second fish was reported as having been caught on 
December 20 off the island of Anjouan in the Comoro 
group, two hundred miles west of Madagascar. It 
was reported to be about 5 ft. long and to weigh 
about 100 Ib. On December 29, the fish was received 
by Prof. Smith, who had flown to the island to retrieve 
E and to take it to Rhodes University for further 
study. Preliminary reporte suggest that Prof. Smith 
is very aatiafled with the state of preservation of the 
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fish, and he has named it Malania anjouana, as a 
tribute to Dr. Malan, the Prime Minister, who had 
placed an aeroplane at Prof. Smith’s disposal. It is 
of interest to note that the fish was caught in 20 m. 
of water by an Arab, using a line, and that €he 
islanders claim that two or three such fish are caught 
each year in the same region and sold in.the local 
market. Further details will be awaited with oon- 
siderable interest. ' 


University of Leeds l 


AT a meeting of the Court of the University of 
Leeds on December 17, the vice-chancellor, Dr. C. R. 
Morris, commenting on the difference of opinion as to 
whether national service should be done before or 
after embarking on university work, said that while 

. war Bervioo in general encourages the development of 
the intellectual life, there is evidence that national 
service in peace-time is mimical to it and ability and 
personality are not developed m the same way. 
As sae | research in universities, he said that, 

while there may be some research which it would be 
wrong for universities to undertake, the great increase 
in the extent of university research in recant years 
is an advance in the right direction. The national 
interest requires full use of the highly tramed and 
expert man-power to be found in university depart- 
mente, and this would require the provision of more 
money for the maintenance of departments. It has 
been, he said, a oardinal point of pohcy with the 
University of Leeds also to maintain & strong and 
numerous teaching staff in relation to, students, and 
experience is showing without doubt that this policy 
is right. Dr. Morris referred to disappointmenta in 
progress with halls of residence: more progreas has 
been made with accommodation for women than for 
men during the past two or three years. The con- 
struction of the new refectory and staff house is well 
advanced and work on the Rayon Building for the 


Department of Textile Industries is expected to begin 
in March or Apri. : 


British Chemical Abstracts 


A QUESTION was asked by Sir W. Wavell Wakefield 
in the House of Commons on December 16, inquiring 
whither the Government intends to give any effective 
support to prevent the termination of the arrange- 
menta for the publication of British Chemical Abstracts. 
In reply, Mr. A. E. H. Molson said that the Lord 
President of the Council was informed of the diff- 
culties that had arisen m to the publication of 
British Ohemioal Abstracts, and that when the question 
was referred to his predecessor the latter had asked 
for the advice of the Royal Socety. Certam recom- 
mendations have recently been received from the 
Royal Society, designed to ensure the continued 
publication of these abstracts. These recornmends- 
tions are at present bemg examined as a matter of 
urgency, in consultation with the chemioal ihdustry. 


Studies on Primates \ 


THu two recent parts of Vol. 122 of the Proceedings 
of the Zoological Society (Part 1, May; Part 2, 
August, 1952) contain, $nier alia, in i and 
valuable contributions to our knowledge of the 
Primates, living and fossil. The former pert has a 
paper by W. C. Osman Hill, Annie Porter and 
Margaret D. Southwick on the natural history and 
parasites of the tarsier, Tarsier carbonarius, based 
on studies of two females and one male which were 
kept alive in the Booiety's gardens for 692, 957 and 
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1,048 days, respectively. During these times careful 
daily records were kept of their behaviour, inoluding . 


. the sexual cycle and their reactions to various 


situations and conditions. The paper also includes 
an account of their ailments and treatments and a 
detailed study of ther endoparasites. W. O. Osman 
Hill also deecribee fully the external features and 
visceral anatomy of the rare and almost unstudied 
African olive colobus monkey, Procolobus verus. The 
identity and relationshrpe of & number of the members 
of the Colobids are not satisfactorily established, 
and this study, with its comparative treatment, 18 a 
step towards that end. During 1949-51 the British— 
Kenya Miocene Expedition collected a considerable 
amount of fossil hominoid material, which is reported 
upon by Prof. W. E. Le Groe Clark in Part 2. He 
has been able to-add important details concerning 
five species belonging to the genera Proconsul and 
Limnopttheous. The same part also contains an 
extensive monograph by Dr. A. J. Haddow on the 
African red-tailed monkey, Oercopithsous asoanius 
schmidt. This is & most meticulous account of the 
identification, synonymy, biology, ecology and dis- 
tribution of this species based on the exammation of 
148 specimens and on countless observations in field 
and laboratory. It is & more lete study of any 
African monkey than has been published heretofore, 
and clears up some of the confusion that existe in 
this important group of animals. 


Fakes and Forgerles In Museum Objects 


IN & paper on ‘Fakes and Forgeries in Museums" 
(Museums Journal; September 1952), Dr. H. J. 
Plenderleith, of the Research Laboratory of the 
British Museum, gives some interesting examples of 
how the scientific worker can help scholarship in the 
detection of deception. The methods used are 
naturally those mainly associated with non-destructive 
testing. Among many i ing testa, he relates the 
study of a G bronze which could not be sectioned. 
A coin of known date and compomtion from Delhi 
was used as control; it showed certain surface 
features of decay. When sectioned, however, iv 
revealed & crystalline structure with evidence of 
inter-crystalline oxidaiion and even a copper-rich 
area arising from the secondary reduction of cuprite. 
Micro-cracks were revealed in the brittle interior and 
an internal granulated condition at the points 
of attack. The same testa applied under base of 
the Greek bronze yielded resulta which indicated ita 
genuineness. Such micro conditions would be impos- 
sible to fake. The patina of the bronze was, however, 
olive green in colour, easily detached and showed no 
foundation of cuprite. These suspicious observations 
were confirmed by X-ray diffraction. Tt was there- 
fore clear that, al the bronze waa genuine, the 
patma.had been fi : 


Newton's "'Principia" 

Iw the March issue of Soripta Mathematica, a 
quarterly journal devoted to the philosophy, history 
and expository treatment of mathematica (Yeshiva 
University, 20th and Northampton Streets, Easton, 
Pe.) an article is published under the title “A 
Burvey of the Number of Copies of Newton's 
Principia in the United States, Canada, and Mexico”. 
The survey was inspired by the late Dr. David 

Smith and has been carried out by Fred- 
erick E. Brasch, & consultant in bibliography, of 
Stanford University, California. The article directs 
attention to the Western trend of scientiflo progress 
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and to the distribution of books—a symbol of this 
progress. The author rightly maintains that Newton’s 
Principia” is one of the great books which have laid 
the foundation of modern mathematics and astronomy 
and have influenced many aspecta of the physical 
sciences B8 ad various of philosophy and 
religion. A brief outline of Newton’s life is followed 
by & more detailed study of the ‘“Prmcipia” and ite 
publication, with special reference to the third 
edition. An interesting section is devoted to the 
annotated and corrected editions of the ‘‘Principia” 
and includes an account of the so-called folio size 
copies of the third edition. In the statistical survey 
with which the article concludes, some seventy-two 
copies of the ‘Principia’ and their locations are 
mentioned with appropriate references and com- 
ments. The whole forms an in ing and instruo- 
tive piece of research both fram the bibliographical 
and cultural pointe of view. 


Plant Growth Regulators 

Tua rapid expansion of our knowledge of the 
natural plant growth substances and the almost 
unprecedented success of the practical application of 
closely related synthetic obemioal homologues in 


agriculture and horticulture have brought with them - 


the usual terminology difficulties, which have unfor- 
tunately been, aggravated by careless and ambiguous 
usage, particularly by workers in applied fields of 
research. Plant physiologists in general have been 
conscious of the need for a review of this terminology 
and for authoritative definitions based on modern 
knowledge and ideas on action and funotion in the 
plant. This need has perhaps been felt most strongly 
in the United States, where an American, Society of 
Plant Physiologists study committee, composed of 
four leading workers in this fleld of research (H. B. 
Tukey, F. W. Went, R. M. Muir and J. van Overbeek), 
has, for the past two years, been drawing up & new 
classification to embrace all ‘chemical ators’ in 
plants. They have rightly apprecia that the 
system should be of world-wide application and have 
invited comment on their draft scheme from plant 
physiologists in Great Britain. It is hoped that ther 
final recommendations will be unrversally acceptable. 
Their task is no light one since, for example, there 
are some who might even oppose the use of the term 
‘regulator’ for the many compounds that merely 
act as cell poisons albeit below the lethal threshold. 
However, when finally framed and accepted, it should 
be rigidly applied by all. We must remember, how- 
ever, that no matter how well it may suit our present 
needs it cannot be more than, an interim ifloation, 
and will need further revision as we increase and 
deepen our knowledge of the exact function and mode 
of action of these compounds in ocell and tissue. 


Water Problems In Dutch Agriculture 


A LHOTURE entitled “Lack of Water in & Land of 
Water’, delivered in the international language under 
the auspices of the British Esperantist Scientiflo 
Association, was given by Dr. G. F. Makkink, of the 
Central Institute for Agricultural Research, Wagen- 
ingen, on October 21 at University Oollege, London. 
Dr. Makkink dealt with the problems facing agri- 
culture in the Netherlands as a result of low rainfall 
combined with the exceasive porosity of the soil and 
also as a result of the ingress of salt water. This 
latter factor occurs not only by seepage through the 
dykes but algo at the sea-looks and (in dry seasons) 
by penetration of salt water up the estuaries. He 
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stated, for example, that the sea-locks at Amsterdam 
admit daily 21 x 10° of salt into the Zuider 
Zee, and that during & season 24 x 10’ kgm. of 
salt may enter the estuaries daily and not return ; 
durigg 1949 salt water penetrated 45 km. up the 
Waal River and threatened the economy of important 
areas. Dr. Makkink concluded by outlining the 
ambitious programme of works which is being under- 
taken not only to reclaim the land out to the &ro of 
the Frisian Islands but also partially to divert the 
Rhine waters into the Zuider Zee and thus form 4 
huge reservoir of fresh water for agriculture and for 
use in the battle against the intrusions of sea water. 


National Central Library, London: Report for 

1951-52 

Tua thirty-aixth annual report of the executive 
committee of the National Central Library, London, 
covers the yoar ended February 29, 1952 (pp. 22; 
published by the Library), and records an increase 
of the Treasury grant-in-sid from £25,000 to £27,250 
for 1951-52 ; of this, £1,000 was to compensate for 
the discontinuance of the Carnegie United Kingdom 
‘Trust’s contribution. Contributions from libraries of 
all types, adult class organizations and individuals 
increased by 40 per cent to £5,210. The Carnegie 
United Kingdom Trust has agreed to the merging in 
the Lib s general account of the separate fund 
for the Union Catalogue of Periodicals in University 
Libraries. Total iasues of books from or through the 
Library increased from 94,220 during 1950-51 to 
98,308; for the Soottish Central Library the oorre- 
sponding figures are 12,616 and 15,708, and for the 
Trish Central Library for Students, 11,059 and 12,089. 
Total applications increased by 9-3 per cent, and 
69-37 per cant were dealt with successfully, compared 
with 65-8 per cent during 1950-51. Issues to univer- 
sity libraries increased by 26-09 per oent, and those 
to outlier libraries, hbraries of government depart- 
ments, industrial and research organizations, and 
educational and cultural bodies also inoreased. 
University libraries lent 88,902 volumes under the 
national . Loans made to foreign libraries 
remained at & high level (1,589 books to thirty-seven, 
countries) ; but books borrowed from foreign libraries 
increased from 584 to 885 books from oightebn 
countries. The report refers to the need for extra 
funda for union cataloguing and the development of 
the outlier library system, as well as to progress in 
the union cataloguing of Russian books and period- 
ioals available in Britain, and to the Increased activities 
of the British National Book Centre in re-allocatmg 
*unwanted' books and periodicals between British 
libraries and between libraries in Britain and those 
abroad. The reconstructed building of the National 
Central Library was opened by the Earl of Elgin in 
June 1952. 


Physics of Particle-Size Analysis: Conference In 
ottingham 

Tzu Institute of Physica is arrangmg & conference 
on ‘The Physica of Partiole-Sizo Analysis", to be 
held in the University of Nottingham during April 
6-9, 1954. It is anticipated that the various sessions 
will cover not only such fundamental physioal pro- 
ovases as the fluid dynamics and the optics of particles 
and systems of particles, but also accounta of other 
phenomena encountered in particle-size analysis such 
ag the aggregation and dispersion of icles in & 
fluid.  Arrangemente will be mado for a disg- 
cussion on automatic methods of counting and 
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Statlc Electrification: Conference In London 


Tax Institute of Physics has & conference 
on statio electrifloation, which will be held at Bedford 
Oollege, London, during March 25-27. Prof. F. A. 
Vick, of the University College of North Stafford- 
Bhire, Stoke-on-Trent, will give the opening lecture, 
and the other seasions will each take the form of an 
introdustory survey, followed by specialized pe 
and discussion. The introduoto surveys be 
given by Dr. P. 8. Henry principles of the 
generation and dissipation of statio electricity), Mr. 
E. B. Shire (electrostatic machines) and Mr. H. W. 
Swann (harmful static electrification). The more 
specialized papers will be available as pre-printa to 
those ing the conference, and the i 
of the conference "will later be published by the 
Institute. Further information can be obtained from 
the conference secretary, Mr. N. Clarke, at the 
aoe of Physica, 47 Belgrave Square, London, 

.W.1. 


University of London 


Tun title of reader in the University of London 
hes been conferred on the following: Dr. N. A. 
Barnicot, in physioel anthropology, in respect of the 
“post held by him at University College; &nd Dr. 
J. M. Coulson, in chemical engineering, in t of 
the post held by him at the Imperial College of Science 
and Technology. The degree of D.Bo. has been 
conferred on Mr. Harold Barnes. 


Announcements 


M. Jurzs BAILLAUD, honorary director of the Pio 
du Midi Observatory and honorary astronomer of the 
Paris Observatory, has been elected a member of the 
Astronomy Section of the Paris Academy of Sciences 
in succession to the late B. Lyot. 


On the occasion of his retirement from the post of 
reeearoh fessor in agriculture in the University of 
Sydney, f. W. L. Waterhouse has bean elected an 
honorary life member of the Royal Agricultural 
Society of New South Walee, in recognition of his 
outetanding investigations on cereals. 

Dr. F. A. Fox, formerly deputy director of the 
British Welding Regearch Association, has been 
appointed superintehding scientist in charge of 
the Chemical and Physical Research Laboratories, 
Australian Government Department of Supply, 
Maribyrong, Melbourne. 

Taa following have been appointed to senior 

ips in the Univeratty of Sheffield: Dr. 
J. 8. D. Bacon (biochemistry) and D. R. Wood 
(pharmacology). 

Mz. P. AgrHUR WzrLs, deputy secretary of the 
Royal Sanitary Institute, has been appointed secre- 
tary of the Institute in succession to Dr. J. W. 
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Dudley Robinson, who has recently retired (see 
Nature, October 25, 1952, p. 083). Mr. Wells also 
becomes secretary of the Royal Sanitary Institute 
and Sanitary Inspeotors Examination Joint Board 
and secretary of the National Nursery Examination 
Board. Previously he has been director of education 
to the International Wool Secretariat and general 
secretary of the Society of Dyers and Colouriata. . 


Taa Scottish Branch of the Science Masters’ 
Association will hold its annual meeting at the 
Heriot-Watt College, Edinburgh, during April 7—10, 
with the principal of the College, Dr. H. B. Nisbet, 
a8.president. Other speakers will include Prof. G. F. 
Marrian, Dr. Neil Campbell, Dr. D. B. MoIntyre, 
R. M. Silitto, N. G. Matthews, G. Barclay and 
W. W. Fulton. "Visite will be to various 

. Places of scientific interest in tho nei urhood, and 
there will be exhibitions by members of the Assooia- 
tion, publishers and manufacturers of scientific 
apparatus. Further details can be obtained from the 
o izing secretary, J. Turpie, Trinity Academy, 
Btübürgh 6. 


A JOINT m of the Hospital Physicists’ 
Association and the Industrial. Radiology Group of 
the Institute of Physica is to be held at the Royal 
Institution, Albemarle Street, London, 8.W.1, on 
January 16, at 7 p.m., and January 17, at 9.80 a.m., 
to discuss “Radiation, Protection”. Particulars can 

Tbo obtained from the joint honorary Booretary of 
tbe Industrial Radiology Group of the Institute of 
Physics, B. R. Byrne, Railway Executive, Research 
Department, Ashford Works, Kent. 


Tue Aslib Aeronautical Group of technical 
librarians and information _officers serving the 
aircraft industry will hold its second annual 
conference at the College of Aeronautica, Cranfield, 
during March 27-30. Technicians and librarians from 
Europe, America and the British Commonwealth will 
be contributing papers, and all who are interested in 
promoting the efficient exchange of aeronautical 
information are welcome to attend. Further informa- 
tion can be obtained from the secretary of the Group, 
Mr. O.- W. Cleverdon, College of Aeronautios, Cran- 
fleld, Bletchley, Bucks. 


A Davin ÁwpummsoN-BznRY Silver-Gilt Medal and 
& sum of £100 is being offered by the Royal Society 
of Edinburgh to the person who, in the opinion of 
the Council, has recently produced the best work, 
publiahed or unpublished, on the therapeutical effect 
of X-rays on human diseases. Applications, which 
should be accompanied by relevant papers on the 
work, must be sent to the General , Royal 
Society of Edinburgh, 22 George Street, Edinburgh 2, 
before March 31. 


Tana Medical Research Council is offering a number 
of fellowships im clinical research, tenable in the 
United Kingdom during the academic year 1958—54, 
which are open to suitably qualified medical graduates 
who desire to prepare themselves for a career m 
clinical research. The fellowships will be awarded for 
one year in the first instance, renewable annually up 
to a maximum of three years, and will carry a stipend 
of £850 & year, with annual inorementa of £75. 
Applications must be sponsored in each case by the 
hgad of the appropriate department in the candidate’s 
university or ioal school. Application forms can ' 
be obtained from the , Medical Research 
Council, 38 Old Queen Street, London, 8.W.1, to 
whom they must be returned not later than March 1. 


January 3, 1953 


No. 4340 


NATURE 


2l 


TEACHING OF ACOUSTICS 


A DISCUSSION on the teaching of acoustics, 
under the joint auspices of the Acoustics Group 
of the Physical Society and the Education Group of 
the Institute of Physics, was held at the offices of 
the Institute in London on November 19, 1952, Mr. 
W. West, chairman of the former Group, presidmg. 

Dr. R. W. B. Stephens, 1n introducing the gubjeot, 
said that acoustics has for long been somewhat neglected 
m schools and universities of Great Britain. This state 
of affairs is unfortunate ; for the study of vibrations 
is fundamental to the whole of physics, and acoustics 
æ probably the best vehicle for lustrating wave 
motion, as it provides & means of actually observing 
the nature of the motion as distinct from mferrmg 
it—for example, as ın the case of light. In schools, & 
reason for the somewhat scanty attention to the 
subject most probably arises from the very crowded 
syllabus and from the fact that, viewed from the 
aspect of passing the General Certificate Examination 
(ordinary level), it has a limited value. It has been 
the practice for some time for only one or two 
questions to be set, and these in eral have been 
modifications on & very restrioted e, which must 
have brought about & tendency to limit the teashmg 
of the subject to the consideration of the few types 
of questions which are likely to ooour. It is evident, 
thought Dr. Stephens, that examiners cannot escape 
criticism, for in the wording of questions more 
attention might be directed to the physics of & 
problem rather than making it & problem in algebra 
and a substitution in & formula. 

In college and university there is the tendency 
to restrict the teaching of acoustics and regard it 
perhaps somewhat as an applied subject which by 
modern standards pute it on & lower academic plane, 
compared with theoretical nuclear physics. In point 
of fact, however, modern acoustical theory uses all 
the tools of mathematical physics. The treatment of 
acoustics as a Cinderella subject is somewhat unfor- 
tunate, as apart from &oademio considerations (and 
these are widespread, for bagio acoustio theory and 
‘techniques permeate into the flelds of aeronautics, 
applied mechanios, light electrical engineering, 
rheology, eto.) there is also the impact of the subject 
on modern everyday life which is made increasingly 
evident—to mention a few examples—by the problems 
arising from noise and vibration -in aircraft, flats, 
factories, eto. ; design of concert halls; development 
of electronic musical instruments, eto. 

Dr. Stephens then gave the results of a question- 
naire on this subject ciroulated to universities by the 
Acoustics Group. It appeam that most universities 
think that & course is irable, and most do give 
their students & specialized course of ten to fifteen 
lectures. There are seven postgraduate courses in all, 
and & number have facilities for research. 

Mr. E. Nightingale, as a schoolmaster of long 
experience, admitted that in schools the subject doeg 
not receive anything lke the attention it deserves. 
This is due partly to the greatly expanding physics 
Syllabus, and partly to the fact that many teachers 
are afraid of the subject unless they are musically 
minded. Also, one must face the fact that, in the 
' early stages, the subject does not lend itself to 
practical work mainly owing to the necessity for 
quiet in many of the experiments. This leads to the 
complete exclusion of the subject at this stage and 


to an inadequate and aketchy treatment in the sixth 
form. In the old days, when ‘heat, light and sound’ 
was an examination subject for the School Certificate, 
acoustics received far more adequate treatment than 
at present. 

The teaching of acoustics, contmued Mr. Nightin- 
gale, can be begun informally quite early by means 
of & useful talk on the meaning of frequency, over- 
tone and harmonio, illustrated by simple experiments 
on the piano and the violin or ’cello. There is also 
great scope for a series of formal leasons ulustrated 
by simple experiments of the ‘sealing wax and string’ 
type. These can give & far better training in basic 
physics than any number of spectacular experiments 
using boxed-up apparatus of the push-button typo. 
The mathematical theory of wave motion must be 
left largely to the sixth form, when the necessary 
mathematical equipment should be available. But 
the fundamental ideas of frequency, period, wavo- 
length, the equation V = nì, the simple treatment 
of resonance and beats, the dependence of quality on 
overtones, can all be taught in the pre-Certificate 


course. 

Air. Nightingale theh illustrated some simple 

onts withm the capabilities of a secondary 

school and showed—on & tape record—what could bo 
done on & piano. 

Dr. E. G. Richardson pointed out that acoustics 
is now firmly established as & subject for special 
study and research in four Britush univoraities, 
mainly with the aid of the University Grants Com- 
mittee and of certain government institutions, which 
are anxious to have available personnel trained in 
the subject. Though this is good so far as it goes, 
the facilities 1n acoustios compare unfavourably with 
Borne other countries. In both the United States and 
Germany there are unrversity departments or whole 
instivutes devoted to this RAN (In the United 
States a number are called applied physics, but they 
are really acoustics plus electronics or radio waves, 
and the same combinations are found in Germany.) 
In some other European countries there are Benai 
departments attached usually to  technologioal 
universities, but in other countries acoustical work 
is done in government institutes with but a slender 
attachment or none to & university faculty. 

Four types of students in universities require 
instruction in sound. Physicista certainly do, but 
more restricted courses are also given to architects, 
electrical engineers and musicians. Until he geta into 
the special honours school, the physics student geta 
little sound, but in flfteen lectures enough oan be 
done to prepare the student for & post in industry or 
to start uate research. There is no doubt, 
said Dr. Richardson, that nowadays a student could 
scarcely undertake experimental research m sound 
without & good working knowledge of electronics. In 
the days of Rayleigh and Lamb, i ydrodynamios was 
the handmaid of acoustics. The pendulum has swung 
too far in the direction of making acoustics a branch 
of radio communication, which Dr. Richardson thinks 
is undesirable except for electrical engineers. 

In the general discussion, that followed, Mr. W. A. 
Moroer gave details of courses he is giving to honours 
physicists in the Unversity of Southampton; he 
divides the subject into classical and modern 
acoustics, devoting more time to the latter. Drs. H. 
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Lowry and W. H. George spoke of the difficulties of 

. teaching Bound to musio students, &nd.the latter 
spoke also of the new M.Bo. course in the University 
of London, while Mr. 8. R. Humby amplified previous 
speakers’ comments on the teaching of wave motion 
^to Bixth-form schoolboys. At the oonalumon of the 
discussion, experiments suitable for demonstrations 
were ; . 


PHYSIOLOGY OF THE HOST-' 
PARASITE. RELATIONSHIP IN 
FUNGI AND BACTERIA 


HE annual plant-pathological meeting of the 
British Mycological Society, which was held on 
October 17 in ane Phys Lecture Theatre of Birkbeck 
College, London, took the form of a,symposium on 
the physiological relationship of host plant and 
Nine papers were read dealing with various 

ta of this wide problem. 

f. W. Brown perial College of Science and 
Teahnology, London), who introduced. the eee 
dealt primarily with the type of facultative parasi 
which is Sdladivaly non-specialized and which char- 
aoteristioally brings’ about a distinct rotting and 
killing of the host tissue. This is probably the 
simplest of all types and’ the one most open to 
investigation, as the effects arising are localized to 
the neighbourhood of the peraaite and can, to a large 
extent, be reproduced tn vitro. It is logical, therefore, 
to begin by attempting to elucidate the mechanism 
of the more ‘generalized parasites and to proceed 
from there to the-more specialized types, as illus- 
trated by the obligate but also by many facultative 


Eventa which take place before the parasite has 
penetrated the outer wall of the host and the act of 
penetration itself are of considerable interest and 
practical importance, and the physiology of these 
stages could be further clarified. Its, however, when 
entry has taken ` -that the most interesting 
relati ipa dévélop.- ‘The tissue-destroymg agente 
are metabolites excreted by the parasites, and, though 
it is not.safe to ignore any of these, chief attention 
has been paid to pectolytic enzymes and organic 
acids. With some’ fungi, such ;as Botrytis oinerea, 
^peotin-dimsolving enzymes appear-to be the sóle 
agents. The study of this pàr&aiteand of others which 
act similarly, for example, Pythium spp., Bacterium 
aroides, has thus become largely enzymological, with 
special reference to the conditions which govern 
. enxyme secretion, and to the detailed differences in 

behaviour (such’ as selective action on various cell 
walls and constituents of oell walls, relation to pH 
and to v&rious retarding &nd inhibiting agente, eto.) 
which are shown by the peotolytio enzyme systems 
of various - and saprophytes. : 

The part played by contact stimulation (thigmo- 
tropism) in the physiology of obligate parasites was 
discussed by Dr. 8. Dickinsan (Cambridge). It has 
been shown that the latter (rusts, ry and 
downy mildews) Fone to a contact stimulus by 
division of their nuclei, such stimulation bemg given 
on .contact with stomatal guard oells, cuticle of 
epidermis, mesophyll wall and perhaps even outer 
layer of the protoplast. Thigmotropiam is therefose 
a primary factor-in obligate a view which 
accords with recent American work in this field. It 
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is suggested that this particular response to contaot 
stimulation is the chief distinguishing characteristic 
between obligate and facultative ites, and that 
in other ways, for example nutrition, they do not 
materially differ. ; 

Dr. 8. E. Jacobs and Mr. A. H. Dadd (Imperial 
College of Science and Technology, London), dealing 
with the leafy-gall organiam (Corynebaoterium fasotana) 
and its behaviour on a wide range of host planta, 
showed that diffusible antibiotic substances are 
present in seeds of some of these host species. An 
inverse relation was discovered between tage 
of seedling infection and the of ition of 
the bactertum brought about by exudates from seed. 
The, inhibitory substance, when present, could be 
removed by soaking the seeds, but this treatment 
did not lead to inareased infection; it had the 
reverse effect, ly because of simultaneous 
removal of di le nutrients. Extracts of crushed 
seeds, especially after being allowed to undergo a 
certain amount of bacterial decomposition, stimulated 
growth of the parasite and mcreased the pathogenicity 
of all pathogenic strams, but failed to stimulate non- 
pathogenio strains to attack the host. These effects 
were likewise obtained by use of various chemical 

Mr. J. E. Crosse (East Malling Research Station) 
outlined the annual cycle of the bacterial canker 
disease of cherry caused by Pseudomonas mors- 
prunorum, an over-wintering canker phase on the 
bark alternating with an over-summermg leaf-spot 
phase. Infections of the bark take place in the 
autumn and mamly through the scar-wounds which 
arise at leaf-fall Experiments with concentrated 
inocula gave & much higher percentage infection of a 
resistant as compared with a susceptible variety than 
was normally encountered in the fleld. This disparity 
was traced to the fact that in the autumn the parasite 
was more abundant on the leaves of the susceptible 
than of the resistant variety. As the infective bacteria 
are washed down ‘by ram, the conoentration of 
moculum in the infection drops is likely to be higher 
in the susceptible variety. 

A series of inoculation experiments, carried out 
with a range of concentrations of inoculum and at 
four dates during the leaf-fall period, showed clearly 
that the concentration of mogulum necessary to give 
50 per cent infection was higher with the resistant 
variety. Resistance to canker under field conditions 
was thus a compound of two factors, a lower pre- 
valence of the parasite on the leaf surface and a 
higher threshold concentration of inoculum required 
for infection. As a result, the conditions necessary 
for successful invasion were less often realized at 
porta of entry on the resistant variety. Infectivity 
of leaf scars had also been shown to vary with the 
date at which inoculum was appled ; but the’ precise 
relationship had not yet been worked out. 

Dr. P. 8. Nutman (Rothamsted Experimental 
Station) discussed the interaction, between leguminous 
plants, in particular clover, and strains of the nodule- 
forming organism.  'Effeotive' or symbiotic strains 
eene & limited number of nodules which were 
arge and which fixed nitrogen; 'ineffeotive' or 
parasitic strains gave nodules in abundance, but 
these remained small because of early degeneration 
of, their growing-pointa and they did not fix nitrogen. 
Incompatibility 
bacterial stram which was normally effective was 
also. shown in oertain nutritive states of the former, 
and the same appearances resulted as with an 


the clover plant and a ' 
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atory. He took samples under water in the infra- 
littoral and littoral zones during high water, by 
diving, ‘using nothing but glasses, flippers and a 
belt wrth pieces of lead fixed to it". Eight weeds 
were chosen, and one sample of Gelidium corneum 
yielded the astonishing number of 2,818 animals per 
gram of dry weed, including 600 Nematodes and 
1,804 i of Lasoa rubra. Observations under 
water, using a modified frogman apparatus, were 
also made by Mr. R. Bainbridge, who describes the 
swimming habits of Calanus and Sagitta. 

The necessity to control the bacterial contamina- 
tion of mould-free phytoplankton cultures led Mr. 
C. P. Speneer to experiment, with the antibiotics 
penicillin and streptomycin, the former being the 
more effective in keeping the culture pure. Miss B. 
Roes studied the changes in chemical composition at 
various ages of Himanthakia elongata, and found that 
any estimate of the chemical composition at different 
seasons should be correlated with the size of the 
vegetative buttans and thongs. Cultures of sixteen 
species of the smaller marine , including seven 
flagellates, were by . R. W. Butcher, 
whose paper is illustrated by coloured figures of all 
the species. Finally, the first number of Vol. 81 
concludes with an interesting account by Dr. D. P. 
Wilson of the aquarium and seatwater orroulatory 
system at the Plymouth Laboratory. 

In the second number, Dr. H. G. Vevers describes 
improvements in lus apparatus for photographing 
the sea floor, whereby the camera is set at 1 m. from 
the ground and records an area of 50 am. x 50 om., 
thus producing better definition. As the result of his 
surveys, Dr. Vevers estimates that near Looe there 
is a population of Ophiothrix fragile at least two 
miles long and half a mile broad, at a density of 
382,000 per acre. North-west of the Eddystone the 
population is even greater and reaches 1:3 million 
per acre. In both cases, tidal streams probably bring 
suspended food to the crowded beds, and the soaveng- 
ing work of these brittle stara, whether of detritus or 
of sinking matter, must be considerable. 

Dr. R. B. Pike has worked on the biology of the 
prawn Pandalus bonniert, which is & dioecious species 
living in deep water. Breeding occurs from the end 
of October for from aix to eight weeks, and the young 
leave the berried female from February to April in 
the following year, metamorphosing in June. Sexual 
maturity is reached in eighteen months. The 
maximum life-span, is four years ; but few live beyond 
three years in the Clyde area. 

Dr. J. 8. Alexandrowioz studied the muscle receptor 
organs in the Paguridm, and Mr. Graham Hoyle the 
response mechanism in the Aascidians, Phallusia 
mammillata and AscidisHa aspersa. Prof. J. E. Harris 
has kept records of the b ing condition of do 
supplied to the University of Bristol from the 
combe ares, and concludes that spawning starte in 
November and oontinues until July. A Fulbnght 
goholar from Miami, Mr. R. F. Hutton, has named a 
cercaria from the oockle, Cercaria fulbrighti, and 
gives a full deseription of it and other parasites from 
this lamellibranch. 

To the biological indicators of water movements in 
the English Channel (Sagitia and Afuggica spp.), 
Dr. L. H. N. Cooper suggests adding the boar fish, 
Oapros aper (L.), the occurrence of which coincides 


* with that of M'uggiosa kochi, mdicating movement of 


.wa&ter from the south-west area of the continental 


slope towards Plymouth, after a period of strong 
south-west winds succeeded by calm weather. 
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Hydrographical observations are recorded by Dr. 
W. R. G. Atkins and Miss P. Jenkins, and on the 
reaction of marine animals to ultra-violet light in 
conjunction with echo eounders by R. E. Craig and 
I. G. Baxter, who hope that further work will produce 
resulta of practical importance to the fishing industry. 

In their first paper in a series on the vitamin A 
and carotenoid content of invertebrates, Mr. L. R. 
Fisher and Drs. 8. K. Kon and 8. Y. Thompeon 
deeoribe an investigation of the various Crustacea 
from the British coasts, particularly the Euphausiids, 
Meganyctiphanes norvegica and Euphausia superba, 
the krill upon which some whales feed. These oon- 
tained large quantities of vitamin A, 90 per cent of 
which was in ther large eyes, together with & high 
proportion of their astaxanthin. No carotene was 

t. The vitamin A concentration was lower 1 

ecapods, absent in the copepod Calanus finmarchicus, 

a ee isopods and Cladocera. By consuming 

a baleen whale may take in one ton of vitamin 

A, to be stored in the liver, which would yield about 
2,000,000 r.v. 

The volume ends with the repoit of the Counoil of 
the Marine Biological Association. It : pleasant to 
note that for the fist time the Association will be 
able to have a vessel specially built as & research 
ship. Membership has increased by 47 to 659. 

N. B. Eaves 


PATTERNS OF SPRING MIGRATION 


N 1950 and 1051 the British bird observatories 
exchanged information about the oocurrenees of 

selected species of birds. A study of this collated 
information by R. K. Cornwallis appears to throw 
some light on the pattern of migration to and through 
the British Isles in spring (British Birds, 45, No. 9 
September 1952). 

The ample conception of this pattern of spring 
migration is one of & south-to-north movement. The 
birds, it 18 assumed, enter England at points along 
the south coast and proceed northwards until they 
either reach their breeding-groundain Britain, or, 1f they 
do not remain to breed, strike north-west to Iceland 
or north-east to Scandinavia from our northern coasts. 
This is often assumed in ornithological writings to be 
what happens, though the subject is a neglected one. 

Not all the facta, however, appear to fit this simple 
pattern. For example, certain birds which breed in 
Scandinavia and occur in Britain both as summer 
residents and as passage migrants were recorded on 
spring migration in 1950 in greater numbers at 
the more northerly bird observatories, the numbers 
decreasing regularly with each more southerly 
observatory in turn (pied flycatcher, garden warbler, 
lesser whitethroat, common redstart). 

It is common, too, when waves of birds are 
recorded at the east-coast observatories, for these to 
occur on approximately the same date at all of them 
and not progreasively later at the more northerly 
stations (redstarts, pied flycatchers, fleldfares and 
ring ouzels). Moreover, the greatest numbers of somo 
birds are often observed, particularly at east-coast 
stations, on dates when British breeding birds of the 
same species have already started nesting, even when 
the breeding-ground lies farther Doni than the 
abservatory. 

A fourth fact is that at Gibraltar Point the direction 
of diurnal migration in the spring, as well as in the 


' 
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autumn, is almost invariably to the south-west. At 
Oley it is from east to west. In north Lincolnshire it 
is more orthodox, being north-west along the south 
bank of the Humber, but at Spurn both northward 
and southward movements are Been. e 

The most likely explanation of these facta seem to 
be that, as well as receiving migranta in accordance 
with the simple south-north pattern, the British Isles 
also receive ''drift-migrante" which, aiming for their 
Scandinavian breeding-grounds, are, drifted west- 
wards acroas the North by the wind. 

It is likely that drift of this kind affects nocturnal 
migrants much more than it does diurnal ones, for 
they, presumably, must rely for navigation prin- 
oipally on ‘‘preferred direction" and not on coastal 
and other ‘‘guiding-lines”, and are therefore more 
likel to be sent off-course by the invimble foroes of 

ind-drift. The directions of diurnal migration at 
Oley and Gibraltar Point, however, seam to dicate 
that some drurnal migrants are also subject to drift 
of the same kind. 

` Drift-migration of this type explains the oo- 
incidence of dates on which ‘‘waves’’ of birds are 
recorded as reaching the east coast, and also explains 
the movements after Britiah breeding birds are 
already nesting ; these later movements are 
of qurte different, probably Scandinavian, breeding 
populations. T. H. HAWKINS 


AFFINITY : A NEW GENETIC 
PHENOMENON IN THE HOUSE 
MOUSE 


Evidence from Distant Crosses x 


T is generally assumed that at the first meiotio 
division the orientation of each bivalent towards 
the poles of the cell is at random, and consequently 
that (apart fram viaebility disturbances) genetio 
linkage is the basis of all departures from Mendel’s 
Lew of Independent Assortment. ^ Exoeptions to 
random orientation „are known in, for example, 
Sctara'4, oertain scale insects*, the Ascomycete 
Bombardia lunatat, and Drosophila melanogaster’. 
Analogous phenomena in Heteroptera have been 
described and discussed by Dr. C. D. Derlmgton*. 
In the last two cases, the region of the chromosome 


- De darin for the preferential orientation was shown 


the neighbourhood of the centromere, as might 
in general be expected, since it is the centromere 


‘which normally directs the orientation and movement 
‘of the chromosome pn the spindle. 


If the centromeres of more than one 
chromosome simultaneously show non-random segre- 
gation, the looi lying on different chromosomes may 
appear to belong to the same linkage gro The 


_ Strength of the apparent lagos will depend both 


on the degree of preferential orientation of the 
oenirameres and on the strength of the true Imkages 
between the lom ‘concerned and their centromeres. 
Such quasi-lmkages will not show the type of amth- 
metical ities which characterize true linkage 
and which reflect the linear order of the lmked looi 
on the same chromosome. 

The purpose of this communication is to suggest 
an interpretation med these lines of &nomaloup 
segregation ratios which were obtexned by various 
workers many years ago from distant crosses in the 
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here will, if oonfirmed, be of some genetic and 
evolutionary interea. 

The main body of data to be considered resulted 
from a cross performed by Gates’? between a male 
‘Japenese’ waltzer (a domesticated variety of Mus 
bactrianys) and a female European laboratory mouse 
(Mus musoulus). The phanotypio frequencies in the 
backcross progeny departed from Mendelian 

ions, a8 oan be eden from the acoompanying 
table. In addition to the marked looi shown, segre- 
gation also occurred at the pink-eye locus. But since 
it made no contribution to the statistical disturbance, 
the data are presented here after oombining the 
pink-eyed with the non-pink-eyed classes. 
PHENOTYPIO RATIOS DERIVED BY GATES FROM AX M. musculus x 

M. bactrignus ROSE 








S3858258 











d = dilnts, b — brown, 1 — pied, » = walixing 


The fit to expectation is very poor. yup is 36-170, 
and if we eliminate the eight degrees of freedom 
relating to the equivalence of complementary geho- 
types, we have y*m = 20:432 (P < 0-001). Gates 
noted that the ratios were disturbed and also that 
the le-factor ratios were good. He directed 
attention to the marked excess of the bactrianus 
combination of characters, and as an interpretation, 
he postulated an “association systam’’—‘‘a definite 
tendency on the part of the chromosomes to associate 
together according to parental grouping, thus dis- 
torting the theoretical proportions’’. His m iB 
not entirely clear for the following reasons: (1) the 
parental chromosomes no longer exist as such after 
crossing-over ; each chromosome enters & gamete as 
a patchwork of material derived from both parenta ; 
(2) he remarks, ‘‘The chromosomes of the female 
parent, as representative of the fancy mouse, do not 
seeni to group together as strongly as: those of -the 
Japanese parent . . .". This casts doubt on whether 
he intended to refer to meiotic phenomena at’ all ; 
and (3) earlier work to which he refers as exempli- 

i “association systems’ in fact relates to 
superior viability of non-recombinant gametes m 
species hybrids, and not to the mode of gamete 
formation. 

Gates’s phrase ‘association system’ did, however, 
suggest the present hypothesis, which may, in fact, be 
no more than a development of his intended m 
It is that, at the first meiotic division m the hybrid, 
msoulus oentromeres tend to go to one pole. and 
bactrianus centromeres to the other. Sir Ronald 
Fisher has suggested to me.that the term ‘affinity’ be 


1 


adopted for this-phenomenon. It could result from , 


an attraction of centromeres of like origin either for 
each other (which I shall term ‘mutual affinity’), or 
for some polar element of the cell (‘polar affinity’). 


Ne 4340. January 3, 1953 


On the hypothesis of ‘polar affinity’, the best-fitting 
assumptions are that the segregation of d is oom- 
pletely polarized, and that b, s and v are polarized ' 
with intensities, calculable from ther respective 

ies of segregating to the same pole as d, 
namely, 54:46 per cent, 53-61 per cent and 53.06 per 
cant. On the basis of other work*, these looi have 
been assigned to separate Imkage groups, and their 
mutual relations in Getes's data are incompatible 
with true linkage. 

The expected numbers oaloulated on these assump- 
tions are shown in the table. y* measuring goodnesd 
of fit ia 14:013 and has oleven degrees of freedom, 
four having been used in the estimation of four 
parameters. If we elimmate the eight degrees of 
freedom correspondmg to the equivalence Gee 

emen otypes, we have y*a = 5-274 (0-2 > 
b- 0:1. fienoe the Bi is judged to be satisfactory. 
An even closer concordance between observation 
and expectation oan be attained if the affinity 1s 
assumed to be of the ‘mutual’ type. Indeed, & 
mmplified model of mutual affinity can be devised 
which will reduce the y'«) of 20-432 (P < 0-001) 
toa ro of 2-406 (P > 0-8). 

There are two other bodies of data derived from 
M. musculus x M. bactrianus crosses which are suit- 
able for testing this hypothosis**. In both, the wild 
variety of M. bactriamus was used. Since Gates’s data 
indicate that d ıs very close to its own centromere, 
the most relevant and informative quantities are the 
frequencies of recombination between d and the other 


it pee that the segregations of d with a and 
with sex are compatible with independent assort- 
ment; but, as expected, apparent linkage between d 
and b appears in these data too. The actual reoom- 
bination frequencies, however, exhibit some remark- 
able incongruities. Female hybrids of the M. mausoulus 
x wild M. bacirianus cross show significantly more - 
recombination (58-3 + 2-3 per cent, from Green's 
data) both than female M. musculus x Japanese 
waltzer hybrids (45-5 + 1-4 per cent, from Gatee's 
data), and than their male M. musculus x wild M. 
bactrianus counterparts (40:8 + 2:4 per cent, from 
Little's and Green's data oombipned). However, sex 
differences in crossing-over are not unusual in 
mouse, and it is a commonplace that chiasma 
formation is suppressed m distant crosses to & greater 
or leas extent according to the degree of genetic 
ity between the parental forms. The Japanese 
ea ta ee off from the wild form for ` 
centuries, & period of time in which consider- 


between the two groups could * 


able genetio divergenoe 


oocur. 

Dr. C. D. Darlington has suggested to me a possible 
variant interpretation of these data according to 
which the Asiatic and European forms differ by a 
reciprocal translocation. But it is likely that such an 
interchange would be associated with substantially 
reduoed fertility, at least in the female hybrids, in 
oontrast with the exceptionally high fertility reported. 
by both Gates and Green. 

It is mtended to publish in due course a full 
account of the theoretical deductions from the M. 
musculus x M. bactrianus crosses, together with 6 
discusmon of the evolutionary significance and. 
possible physical basis of the phenomenon. In spite 
of repeated efforts, rt has not yet been possible to 
obtain stocks from which to produce hybrid material 
suitable for applying cytological and further genetic 
testa to this theory. 
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I am indebted to many people for criticisms and 
suggestions, especially to Dr. A. R. G. Owen and 
Mr. N. T. J. Bailey for statistical help and advice, to 
Bir Ronald Fisher, Prof. J. B. 8. Haldane and Dr. 
O. De Darlington for helpful discussions, and to Dr. 
E. B. Ford for his continua] interest and encourage- 
ment, and for his strenuous attempts, as yet un- 
happily unrewarded, to obtain live specimens of 
M. bacirianus for me. J am in receipt of a research 
training grant from the Medical Research Council, 
anti I wish also to express my gratitude to the 
Agricultural Research Council for the provision of 
facilities. 

Dowanp MICHIE 
Genetics Laboratory, 
Department of Zoology, 
Oxford. 
June 4. 
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Evidence from within Laboratory Stocks 


Ove a period of a few years, I have observed, in 
data produced for other purposes, an association 
between W (dominant pied) on chromogome IIT, and 
Sd and fi (Danforth’s short tail and fidget) on chromo- 
some V of the house mouse. Sir Ronald Fisher, on 
receiving privately from Mr. Donald Michie, of the 
Genetics Laboratory, Oxford, his interpretation of 
the findings of Gates! and others, realized that hore 
might lie an explanation of this association, and 
proposed the term ‘affinity’ for the phenomenon. 

Affinity, or an effective attraction between like 
oentromerees, is proposed by Michie as producing the 
quasi-li obeerved by Gates and others in baek- 
cross progeny from the F, of crosses between two 
sub-species of Mus. (It is not intended to discuss 
here whether this attraction is direct—between oen- 


‘tromeres only, or indirect—between centromeres and 


differentiated poles of the dividmg oel.) That such 
an attraction of centromeres might also operate 
within & colony of & species (namely, Mus musculus) 
now became apparent to Sir Ronald Fisher and 
myself. The principle of affinity within a species, if 
ib oan be established as of more or leas general 
application among planta and animals, has some 
important aspects. One is that, without the use of 
sub-apeoiflo hybrids, which has several disadvantages, 
it facilitates both identifloation of centromere 
markers and calculation of the positions of centro- 
meres on their chromosomes. Affinity observable 
within a species has, also, an evolutionary signifl- 
cance. 
In order to establish this principle, I have planned 
a method of manipulating the genetic material avail- 
able, mvolving chromosomes II and V, m order to 
show various kinds of segregation of their centro- 
, and in order to calculate the position of the 
centromere on chromosome V. I have also searched 
for and found, from experiments designed for other 
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purposes, data which to show segregation of 
centromeres in other mes. 

A satisfactory demonstration of affinity, from 
unprepared material, 1s not easily made. There are 
several reasons for this. One is the expected dis- 
appearance of quasi-linkage on inbreedmg, or on 
using stocks of which the centromere genotype has 
not been tested or fhred by inbreeding. Another is 
the difficulty of distinguishmg not only quasi-lmkage 
of high recombination value from independence, but 
also of distinguishing these two from reversal of the 
linkage, which can theoretically ooour; from up- 

material rt is not always le to calculate 
which of these Innds of quasi- i 
to calculate exactly their expected frequencies. 
Reversal can be defined (in the terms of real linkage) 
ag the segregation in one linkage phase of centromere 
markers known to be ancestrally in the opposite 
phase. It grvgs & formal linkage value greater than 
50 per cent. This value is always l— y, where y is 
observed in the absence of reversal. An le is 
given below. A third reason is the diffüculty of 


repeating striking results 
5 It is obviously desirable to have material from 
which repetitions can be made by workers who ‘may 
wish to confirm my resulta. The best material, 
namely, segregating inbred lines and linkago groupe, 
is fortunately avaiable or is being constructed in 
this department as pert of Sir Ronald Fisher's plan 
for the systematic detection of linkage and for 
accurate mappmg. At his suggestion-I have made 
up crosses between inbred lines and backcrossed to 
multiple recessive, in order both to discover new 
quasi-linkages, and to recognize them in material 
from which they oan at any time be reproduced. As 
a result of this work, which is still in progress, a 
quasj-lmkage has been obtained sufficiently strikmg 
to seam worthy of publication. Using the-convention 
of real linkage, this may be represented aa follows : 


Sd ex line 4 x Cs (Caracul) ex lme 10 


TE 
Ons +a, male D females 


que E 
e e 


` Linkage ^ 
mon 





fe | 18 10 6 18 Hi 
t 285 10 8 18 6-0000 
Total | 41 20 14 26° 06-34% 10-7872 * 


The datum is divided into a (fuzzy) and ‘not fs’, 
because this factor is also segregating as a backcross 
and, although fuzzy itself is quite Gisele: Oa 
presents some difficulty of classification in the presence 
-of fs. However, the two sets of data manifestly agree 
well. 

A new cross between lines 4 and 10 has been set 
up in the hope that these lines are sufficiently inbred 
to allow repetition of these resulte. 

It is encouraging, although not unexpected, that 
similar, if leas strikmg, data have already been 
reported. Dunn, Glueoksohn-Sohoenhermer and 
Bryson’ give the following table: 

Cross ++ Ce S3 aS 
+/Sd +}0ax ++ 60 $5 35 43 


The authors do not say from which parent the 
dominants of the double heterozygote came, but it 
seems probable that they were in repulsion, since Sg 
(which is here described for the first tıme) is not 
stated as occurring in a Oergoul stock. The recom- 
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bination value caloulable on these date is 57:76 per 
cent, and the linkage y? is formally just significant 
at 3:8820. Dunn and his associates draw no con- 
clusion from the data other than that “It (Sd) 1s 
probebly not linked with Caraoul (Ca)”’. 

That the association between Sd and Oa apparent 
in these two bodies of data is not eamly interpreted 
as real linkage, evén on the basis of unusually strong 
interference, is indicated by the fact that another, 
comparatively large, body of repulsion data from this 
department shows almost perfect independence of 
Sd and Ca : : 

* 
TUE 
0-0029 


Reocomb. 
value 
60-21% 


Total 
245 


++ Os Sd Oa&Sd 


60 e5 55 o0 


Cross 
Sat | 











These results are in good accord with the theory of 
affinity. 
A fuller account of observation and theory will be 


submitted later to Heredity. 
MARGARET E. Wen 


Department of Genetics, 
44 Btorey'a Way, 
Cambridge. 
June 4. 
. H, Pub, Carneg. Inst. No. 887, B8 (1020). 


Glueclaohn-Sohoenhelmer, B., and Brysón, V., J. Hered , 


Gates, VY. 
* Dunn, L. 
81, 343 (1040). 


ENZYMATIC BREAKDOWN AND 
SYNTHESIS OF ACETOACETATE 
By Dr JOSEPH R. STERN, Da. MINOR 


J. COON* and Miss ALICE DEL CAMPILLO 


Department of Pharmacology, New York University 
College of Medicine, New York 


CETOAOETATE and other B-keto-acoids can 

contribute acetyl groups for citrate synthesis or 

sulphanilamide acetylation. Thus, ea a en 
B-keto-aoid must yield acetyl coenzyme A. 


liver! and yeast extracte? the reaction roues ake 


of adenosine triphosphate and coenzyme A - 
(CoA). ' 

The formation of acetyl coenzyme A has now been 
directly demonstrated in extracte of pig kidney 
incubated with acetoacetate, adenosine osphate, 
and coenzyme A, in the presence of magnesium ions 
(Mgt+) and reduced glutathione. In all these cases, 
~ acetyl coenzyme A may be formed via the following 
reactions : 


Aoetoaoetate + CoA + ATP ean Aa 
adenoaine-5-phosphate + pyrophosphate ( 
Aoetoacetyl CoA + CoA e 2 acetyl CoA a 


Reaction 1 would be analogous to the adenosine tri- 
phosphate—coenryme A-acetate reaction, the mechan- 
ism of which has recently been elucidated by Lipmann 
and his collaborators’. u 

As pigeon liver extracte can also catalyse the 
synthems of acetoacetate’ by a reactiqn involving 
two molecules of acetyl ooenzyme A’, it is possible 
that such synthesis in liver occurs by a reversal of 
re&otion 2 (cf. Lynen e al.*) coupled with the action . 

of a specific acetoacetyl coenzyme A -deacylase 
(reaction 3): 

* Research Fellow, United States Publio Health Service 
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Acetoacetyl CoA + H,O — acetoacetate + CoA (3) 
The acetoacetate synthesixmg system has been 
purifled seven-fold from ox liver extract using an 
assay (of. Table 3) with acetyl phosphate, coenzyme 
A, and ylase as a source of acetyl 
coenzyme A‘. The partially 


system syn- 
thesizes acetoacetate from acetyl coenzyme A (Table 
1). It does not, however, cleave acetoacetate, in the 
presence of adenosine triphosphate and coenzyme A, 
to acetyl coenzyme A, and hence does not catalyse 
reaction (1) 











Another mechaniam of formation of a 

coenzyme A has been suggested by 
enxyme preparations obtained from pig heart d 

by He fractionation with ammonium sulphate and 
ethanol. These experimenta, in which the formation 
of acetyl coenzyme A was followed through its 
reaction with oxalacetate to form citrate in the 
presence of an excess of condensing enzyme*, support 
the occurrence in heart of the following sequence of 
reactions. (Similar reactions have been 
independently by D. E. Green and co-workers’.) 


Succinate + CoA + ATP œ succinyl CoA + 
ADP + P 


or a-Ketoglutarate + CoA + DPN* — succinyl 
CoA + CO, + DPNH + Ht 
Suocinyl CoA + acetoacetate = succmate + 
&oetoacetyl CoA (5) 
Acetoacetyl CoA + CoA «e 2 acetyl CoA (6) 


2 Acetyl CoA + 2 oxalacetate = 2 citrate + 
2CoA (7) 


(4a) 


(4b) 


The basic observation is that heart extracta, or the 
enzyme fractions therefrom, synthesize little or no 
citrate from acetoacetate, coenzyme A, adenosine 
triphosphate, and oxalacetate, unleas succinate is 
also present. Table 2 A shows that, in addition to 
succinate, citrate synthesis fram acetoacetate and 
oxalacetate requires coenzyme A, adenosine triphos- 
phate, and magnesium ions. The condensing enzyme 
was not limiting in the enzyme fractions TAE 
As previously observed by others’®, it has been found 
that two molecules of citrate are formed for each 
molecule of acetoacetate disa; . Acstoacetate 
can be replaced by -keto te, B-ketohexanoate 
and f-ketoischexanoate, in onde of decreasing 
activity, but not by B-ketooctanoate or B-ketoadipate 
(Table 2 B). ydroxybutyrete, butyrate, hex- 
anoate and octanoate (tested with coenzyme I and IT 
as hydrogen acceptors) and acetate are not active in 
this R 


system. 
In the absence of oxalacetate, addition of stoichio- 
metric amounts of acetoacetate, korr hen A and 
adenosine triphosphate, together with magnesium 
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TABLA 2 CITATA b rca TRUM A CETOAOKTATE AND: TS 


(A) The complete astern contained ethy!)amtno- 
aoid buffer, gH 7-5, 100 
iriphosphata, 10 


micromoles coenzyme A (85 t 
ont pure, 
th oiar ol Ti: S Laborer, Acs eect tue 
e 0:1 mgm. 01 
LR qc ai reduced giatathlone, 


, £0 inferomole 

















ions and & reducing agent (glutathione or hydrogen 
sulphide), to the heart enzyme fractions results in 
the accumulation of acetyl coenzyme A provided suc- 
cinate is also present. The acetyl coenzyme A was 
identified after deproteinization by its reaction with 
oxalacetate, in the presence of crystalline condensing 
, to form citrate and by paper chromato- 
graphy!. Also, when f-ketovalerate (or f-keto- 
hexanoate) ia incubated with the heart fractions in 
the presence of the complete minus oxal- 
acetate, and neutral hydroxylamine is added later to 
thiol estera, the formation of acetohydroxamio 
an jionohydroxamic acids (or acetohydroxamio 
and ydroxamic acids) can be demonstrated 
by chromatographic methods!t. 

Reaction 4a is catalysed by the system discovered 
by Kaufman? which is present in the heart fractions 
employed in this work. In heart acetone powder 
extracts, which do not contain «-ketoglutaric dehydro- 
genase, the succinate — coenzyme A — adenosine tri- 
phosphate system oan be replaced by a-ketoglutaráte, 
coenzyme A, and coenzyme I, in activating aceto- 
acetate breakdown to acetyl coenzyme A, provided & 
purified a-ketoglutario dehydrogenase fraction is 
added. a-Ketoglutaric dehydrogenase catalyses 
reaction 4b!*, 

Unlike liver, heart extracts do not synthesize 
acetoacetate in the presence of the acetoacetate assay 
system. However, they synthesixe appreciable 
amounts of acetoacetate when succinate is added 
(Table 3). This synthesis apparently proceeds by 
reversal of reactions (6) and (5) coupled with the 
action of & succinyl ooenxyme A deacylase (reaction 
81") present in- the extract, thereby regenerating 
coenzyme A and allowing it to function catalytically. 

Suooinyl CoA + H,O — succinate + CoA (8) 
In some heart fractions, the yield of acetoacetate in 
the presence of succinate is further increased by the 
addition of & succinyl coenzyme A deacylase 
from heart. deed, succinyl coenzyme A deacylase 
activity is Bo limiting in heart fraction III (Table 3) 
that both succinate and deacylase fraction are 

i for acetoacetate synthesis. 

E free energy change of reaction (0) oan be 
estimated from the energy content of the acyl 
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* Values in parentheses are for pig kidney extract 


mercaptide bond of acetyl coenzyme A? (approx- 
imately 12,000 calories) and the calculated free energy 
of hydrolysis of acetoacetate (16,000 calories). For 
the synthesis of acetoace coenzyme A, AP ~ 
28,000-24,000 = + 4,000 ories. This corresponds 
to an equilibrium constant of about 1023. In heart, 
the equilibrium of reaction (6) can be shifted in 
favour of synthesis through coupling with reactions 
(5) and (8) when succinate is present. In liver, which 
does not catalyse reaction (5), this shift of equilibrium 
may, be accomplished by the action of a specific 
acetoacetyl coenzyme A Jase. 

The occurrence of & reversible coenzyme A transfer 
from succinyl coenzyme A to acetoacetate (reaction 5) 
has important implications. If, as seems hkely, 
Ee by fiiy sod 
oxidation, this process would result in phosphoryla- 
tion at the substrate-level by reversal of reactions (5) 
and (4a). 

We wish to thank Prof. Severo Ochoa for his 
interest in this work. We are indebted to Dr. B. 
Kaufman and Dr. O. Gilvarg for purified preparations 
of a-ketoglutario dehydrogenase and succinyl oo- 
enzyme A deacylase from pig heart. The work was 
supported by granta from the United States Publio 
Health Service, the American Cancer Society (recom- 
mended by the National Research Council Cammittee 
on Growth), the Williams-Waterman Fund of the 
Research Corporation, and by & contract between 
the Offioe of Naval Reasearch and New York Uni- 
versity College of Medicine. 
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B* means of an improved technique using a 
modified Spencer No. 820 rotary microtome! 
and ially polished razor blades’, it has boen 
possitis to obtain tissue sections sufficiently thin to 
study the structure of tissue cells m sections at a 
resolution of better than 30 A. 

A second factor of importance in this connexon is 
the improvement of the osmium fixation technique 
through the modifle&tions recommended for electron 
microscopy by Palade’. 

A third factor is represented by the demonstration 
by Hilher* of the deteriorating effect of removing the 
embedding medium by solvents exhibiting consider- 
sble surface forces when evaporating. To study the 
structure of the cells at a high resolution it is there- 
fore necessary to avoid the removal of the embedding 
medium, although this means subjecting the sections 
to & high beam intensity. 

The mitochondria have been studied at a resolution 
of about 30 A. in the retinal rods of the guinea pig 
eye, in the excretory cells of the mouse pancreas and 
Gn collaboration with J. Rhodm) in the proximal 
convoluted tubules of the mouse kidney*. 

A similar structure has been revealed in all these 
cases, and the presumed identifloation of certain 
structural components as mitochondria in the retinal 
rods was on the characteristic ultra-structure 
and was later confirmed by supravital staining with 
janus green B'. 

In all three kinds of oella the mitochondria are 
rod-shaped and lined by an outer double membrane. 
In the interior of the mitochondria there ıs a great 
number of transversally oriented inner double 
membranes with different spacings in the different 
types of cells studied. The outlines of these double 
membranes algo differ in oella of different tissues, - 
being rather irregular in the rod inner segment 
mitochondria. Fig. 1 illustrates the tubular oell 
mitochondria of the mouse kidney and Fig. 2 the 
rather similar appearance of the retinal rod mito- 
chondria in the rod inner segment from the guinea pig. 

The dimensions of the outer and the inner mem- 
branes are identical as measured in the electron 
micrographs. For the mitochondria of the proximal 
convoluted tubule cells, the mean total thickness is 
160 A. This figure is the mean value of 1,200 meas- 
urements on twenty-five different mitochondria. The 
thickness of the two constituent single membranes 
18 45 A., and the space in between the single mem- 
branes measures 70 A. 

The mitochondria of the retinal rods are located in 
the inner segment, where the long slender mito- 
chondria are tightly packed, and the whole agerega- 
tion of mitochondria forms the so-called ellrpeoid. 

The double character of the membranes observed 


in'the mitochondria does not depend upon a dif- - 


fraction phenomenon, as the pictures represent 
olose-to-focus pictures in through-foous series, and 
the two constituent single membranes exhibit 
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Fig. & Part of a mitochondrion from the Inner 
ere mare Irregularty 


sufficient deviations from a4 parallel course to 
demonstrate a certain mutual independence. On the 
other hand, the variations regarding the spacing are 
sufficiently small to justify considering the two 
membranes as parts of the same structural element. 
Another possibility would be that the double 
i daira was due to a single membrane oriented 
obliquely to the direction of the electron beam and 
: with an enhanced contrast along the cut margins of 
«the membrane in the and the lower surfaces of 
the section. This is excluded by, among other con- 
ditions, the fact that the spacing is independent of 
the thickness of the sections. 
Experience with osmium fixation shows that it 18 
an excellent electron stain for protein membranes’. 
Tt has tentatively been assumed that the double 
membranes represent two membranes of mainly 
protein character separated by a double layer of lipid 
molecules. This assumption is supported by the 
dimensions measured, 45 A. representing reasonable 
thickness for a protein membrane and 70 A. oor- 
responding to the thickness of & double layer of, for 
example, mixed myelin sheath lipide*. [Aug. 11. 
vem dim Dr SPS AE 
ao (1960): Setanoe, 11d, 620 (1060). 
‘Sjostrand, F. B, Wetwre, 168, 046 (1081); J. Cell. and Comp. Physiol 
(In the presa). 
S Tersonal emn unio Hon 
Bn de International de Microscopie Electronique de 
3 Spetrand, F. B., and Rhodin, J., Bap. Cell. Resesrok (in the press). 
* Eifvin, L. G. (anpubliahod observation). 
1 Bybstrand, F. 8., J. Cell. end Comp. Physiol, (In the press). | 
* Bear, B. B., Palmer, K. J., and Schmitt, F. O., J. Cell. and Comp. 
Physiol , 17, 855 (1043). 


Systems of Double Membranes In the 
Cytoplasm of Certain Tissue Cells 


Reosnt developments of the technique for making 
ultra-thin sections for electron microscopy! have 


segment of retina] rod of a guinea p transvermally oriented 
arranged than in the tubular due to the more irregular ou ines when observed m a direction parallel to the long 
Ultra-thin section. Magnification 
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Fig. 1. Dart of a rod-shaped mitochondrion from the prozima) conza rigb oa 
nucleus with the nuclear membrane in the upper left corner e part of a cel] grangie- p oE e mito 
some Intracellular cytoplaan!e membranes are seen. -thm section. Magnifica 


uted tubule of mouse kidney; in the upper t corner a 


x 97,000 


eye. The double membranes 


, X 90,000 


made it ible to study the ultra-structure of tissue 
cells at high resolution (better than 80 A.) with the 
topography af the structural elements preserved. 

A re 


highly developed system of double mem- 
branes was first observed in the cytoplaam of the 


excretory cells of the mouse creas preserved by 

ing and embedded tly after drying in 
n-butyl-methacrylate (Fig. 8). Suspecting that the 
striking organization might be an artefact due to 4 
stopwise advance of freezing through the coll, osmium- 
fixed material was analysed. The same systems of 
double membranes were observed in this material 
(Fig. 4). These circumstances constitute good 
evidence that the double membranes are real 
structures and do not represent fixation artefact, 
the osmium fixation and the freeze-drying acting 
peconding to quite different principles. 

The double membranes are oriented mainly 
parue to the cell membrene, and up to about forty 

ouble membranes may be observed in the space 
between the cell mambrane and the nucleus. 

Such & structure mi produce an snisotropy of 
the cytoplasm. ‘A prelimi polarization optical 
analysis of the living pancreas ocells in the living 
mouse has revealed an anisotropy of the cytoplasm, 
negative with respect to a direction perpendicular to 
the cell surface and with the optical axs parallel to 
this direction. This anisotropy might well correspond 
to a system of membranes oriented parallel to the 
cell surface. The polarization optical analysis is still 
incomplete. : 

The electron microscopic observations on freere- 
dried and oemium-flred material thus seam to be 
confirmed by the polarization optical analysis on 
living cells. 

The mean total thickness of the double membranes 
is 580.A. when measured on frozen-dried material 
aad 600 A. whan measured on oamium-flxed material. 
The mean distance between the centres of the two 
constituent single membranes is 870 A. and 880 A. 
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Wig. 8 
Fig. 3. Oytoplosm of mouse pancrens excretory cell ; Beas E noer ok A characteristl pattern of double membranes. Thin section. 
Magntfoation 000 


Fig. 4. OCytoplaam 
similar to those m Fig. 8 is shown. In the upper part of 
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Fig. i 


X1 


Aad part oC the puejens of a mouse penerees excretory sell; buffered omnium fixation. A system of double membranes 
e picture several double membranes 


with wide spaces separatmg the two constituent 


single membranes are seen. Thin seotion. Magnification, x 22,000 


for frozen-dried and osmium-fixed material, 

ively. The calculated mean thickness of the single 
membranes is 160A. (frozen-dried) and 240 A. 
(osmium-fixed), and the width of the space between 
the two membranes of the double membrane is 
210 A. (frozen-drried) and 120 A. (camium-fixed). 
Theee figures are preliminary, as each is based on 
only sixty to eighty measurements. 

The double membranes appear coarser after 
osmium fixation than after freeze-drying, presumably 
due to osmium-stained componentes with a close 
topographical relation to the membranes or to the 
precipitation of proteins at the membranes. 

Intracellular double membranes have also been 
obeerved in the oella of the proximal convoluted 
tubules of mouse kidney’, and in the epithelium of 
mouse intestines. ‘In the kidney tubular cells the 
intracellular membranes occur in the basal cell zone 
and divide the cytoplasm into compartments con- 
taining the mitochondria. The total mean thickness 
of these double membranes is 270 A. (mean value of 
600 measurements on twenty-five membranes), the 
thickness of the constituent single membranes 80 A., 
and the width of the space between the single 
membranes 110 A. 

These figures show a distinct difference in dimen- 
sions between the intracellular cytoplasmic mem- 
branes of the pancreas and of the kidney cells. They 
also differ in to the effect caused by the 
osmium fixation. The double membranes of oemium- 
fired pancreas cella often appear deformed, with the 
two constituent single mémbranes separated by more- 
or-less wide spaces. The double membranes may 
even appear as wide tubules. As the double mem- 
branes do not show this appearance m frozen-dried 
material, it seerna reasonable to assume that the wide 
spaces are due to the osmium fixation causing & 
swelling of the double membranes. 

The double membranes of the tubular cells of tffe 
kidney and of the epithelial cells of the intestines 


have not been observed to exhibit that deformed 
pattern. On the contrary, the distance between the 
constituent single membranes of these double 
membranes is fairly constant. 

The double membranes of the pancreas cells thus 
differ considerably from the dbuble membranes in 
the kidney and imtestinal cells both m dimensions 
and variability of the spacing. It therefore seems 
justified to assume that we are dealing with rather 
different intracellular double-membrene structures. ! 

The intracellular cytoplasmic membranes seem to ' 


‘correspond to the coarse cytoplasmic fibris first 


observed by J. Hillier* in liver cells in connexion 
with his work on improving the sectioning technique 
and recently described by Bernhard, Gautier and 
Oberlingt in liver, pancreas and salivary gland 
ocells. 

Double-membrane structures have also been 
observed as an important structural element of the 
mitochondria’ and in the outer segments of the 
retinal rods of guinea pig and perch eyea!. 

The following interpretation of the observations 16 
proposed. The two constituent single membranes 
Tepresent Membranes of mainly protein nature and 
the space between represents & multilayer of lipid 
molecules, partially dissolved during the embedding. 
This tentative interpretation seams justified, at least 
for the imtracellular double membranes of kidney 
and intestinal cells. The structural organization of 
the double membranes of the pancreas oells, on the 
other hand, may well be more complex. 

The intracellular cytoplasmic membranes may 
represent & fundamental principle of organization of 
the cytoplasm. [Aug. 22. 

! Sjostrand, F. 8, J. Cell. ard Comp. Physiol. (In the prem) 

An ee Cell. Resserch (in the prem). 
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* Sjöstrand, F. B., Nature (see preceding communication). 
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The Nature of Telanthropus capensis 


THE type mandible of Telanthropus capensis was 
found in the Swartkrans excavation in April 1949 
by me. Dr. R. Broom and I published a preliminary 
description in this journal!. In this note the opinion 
was expressed that this form 18 ‘‘intermediate between 
one of the ape-men and true man". This conclusion 
has been somewhat sceptically received by -most 
workers, who consider, in view of the fact that the 
same excavation has ded numerous remains of 
the ape-man P crassidens, that the 
specimen is more likely to be a small and slightly 
aberrant P. orassidens than a new type of man. 

Hitherto the known specimens of this form com- 
prised only the almost complete mandible containing 
five molars, P, belonging to the left side of the same 
mandible and the proximal end of & radius. The 
teeth are amall compared to the P. crasstdens homo- 
loguea—especially M,. The length and breadth 
veins for M ,, respectively, fall 5-4 and 3-8 standard 
deviations from the corresponding means for Af, of 
P. crassidens. The i ramus and corpus 
mandibule heights are appreciably lower than those 
of P. crassidens. Although the molars show general 
agreement in structure with the latter form, thero 
are some points of divergence, such as the extended 
buccal grooves and absence of buccal pite—the latter 
being & prominent and consistent feature of P. 
crassidens. On this and other evidence’, it is con- 
sidered that T'elanihropus is certainly distinct from 
P. crasstidens. 

The exact nature of Telanthropus 18 perhaps less 
easily determined. However, & recently cleaned 

{specimen from Swartkrans has proved to belong to 
this form and has thrown valuable new light on the 
matter. The specimen consista of a well-preserved 
portion of a snout with part of the palate intact. 
This differs from the corresponding region of P. 
crassidens, of which ten specimens of this ion are 
known. Tho angle of slope of the A region 
corresponds with thab in euhominids, but not with 
that in any known prehommid, and the palate is 
deep anteriorly. The nasal spine is small. The sub- 
nasal plane of the maxilla does not pass smoothly 
and insensibly into the floor of the pyriform aperture, 
as 18 the case in all the known australopithecines, but 
does so in a pronounoedly euhominid fashion: there 
ig a sharp change of plane at the lower margin of the 
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pyriform aperture. The bony plate inside the nasal 
aperture is almost at mght-angles to thé subnasal 
plane. The left canine Booket is intact except for the 
outer wall and is too small to accommodate even the 
smalet lower canine root of P. crasstdens. The small- 
est upper canine root of the latter form is much too 
large for this socket. This probably means that in 
Telanthropus both the crown and root of the canines 
were reduced in size, whereas in P. crassidens the 
crown had been reduced but not the root. From the 
various fragments of P? preserved on both aides, it 
seams that this tooth was stil three-rooted ; which 
condition is also found in the australopithecines. 

This snout differs, therefore, in a number of 
important features from those of the australo- 
pitheoines and approaches the condition in the earlicst 
known euhominids very oloeely. In conjunction with 
the {characters of the mandible, there seams little 
doubt that Telanthropus is & very primitive euhominid. 
There are some sustralopithecine affinities, and it 18 
therefore difficult to avoid the conclumon that this 
form had recently passed from australopithecine to 
euhominid status. 

Recent geclogical and faunal evidence’ strongly 
suggests that the Swartkrans site 18 Upper Pliooene 
in age and that it is all a uniform deposit, that 18, 
that the Telanthropus and P. crassidens remains aro 
coeval. Telanthropus is therefore of very great interest 
and significance for studies on hominid phyloganesis. 
It demonstrates the very close relationship botwoen 
australopithecines and man, and is almost certamly 
the oldest euhominjd go far known. A fuller account 
is being published elsewhere. 

J. T. ROBINSON 
Transvaal Museum, ` 
Pretoria. 
Nov. 25. 


! Broom, R, and Robinson, J. T., Natwre, 164, 322 (1049) 

1 Broom, E., and Robinson, J. T , Transvael Museum Mem. No, 0, 110 
(Pretoria, 1052). 

t Robinson, J. T., Ama. Tramssss] Museum (In the prem). 


Separation of an Inhibitor of : 
Influenza Virus Hxmagglutination from 
Human Sputum 


A BIMILARITY exists between the action of tho 
influenza virus enzyme on the surface of the erythro- 
cyte or cells of the respiratory tract and ite action in 
destroying the inhibitory properties for virus hem- 
agglutination possessed by certain soluble mucins. 
This has stimulated much interest in the biological 
function of the mucins in relation to influenza virus 
infection and particularly in their chemistry as sub- 
strates for influenza virus enzyme action’. Although 
studies since 1948 have dealt with influenza virus 
action, on & variety of inhibitors, ranging from those 
obtainable from serum and urine to those from egg- 
white, salivary gland and human ovarian cyst, 
relatively little attention has bean paid to the inhib- 
itors present in the secretions actually at the site of 
influenza virus infection, namely, those in the human 
nasal and bronchial mucus. Fazekas? has described 
the change in ‘inhibitor profile’ for certain influenza 
viruses which takes place m human nasal muous 
during influenza. Rose’ has reported that sputum 
contains factors which inhibit both infectivity (in 
eggs and mice) and hsmnagglutination by influenza 
virus. 
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Preliminary experiments oarried out by us to 
extend the observations of Rose have shown, that the 
factor present in some sputa which inhibits the growth 
of influenza virus im oto seams to be distinct from the 
factor constantly present in all sputa whioh inhibits 
hemagglutination 4n vitro by both enxymioally 
active and ‘indicator’ viruses. It has been possible 
to extract from sputum an inhibitor of hamagglutina- 
tion which appears to be a single substance. The 
purification and properties of this inhibitor are 
described in this communication. 

Samples of sputum, from patients with chronic 
bronchitis, were homogenized for five minutes in a 
Waring blendor in ten times their volume of physio- 
logical saline. The solution was centrifuged (5,000 g, 
20 min.) to remove bacteria and oell debris. The 
sypernatant was centrifuged (20,000 g, 25 min.) to 
Temove an aggregated mucinous component. The 
inhibitor was precipitated from this supernatant by 
the addition of an equal volume of acetate buffer 
(pH 3-6, ionic strength (u) = 1-0, oontaining 0-02 N 
calcium chloride). The presence of calcium ions was 
found necessary for satisfactory precipitation. The 
precipitate was recovered by centrifugation (3,000 g, 
10 min.) and dissolved in a minimum volume of 
phosphate buffer (pH 7:0, u = 1-0). The resul 
slight precipitate of calormm phosphate was remov 
by centrifugation (2,000 g, 15 min.). The supernatant 
was submitted to electrophoresis in phosphate buffer 
(pH 7:0, u = 0-1). A aingle component migrating 
towards anole with a mobility of 6-7 x 10! 
em.* so0.-! volt-! waa found (see diagram). After treet- 
ment with a purified preparation’ of tho reoeptor- 
destroying enzyme of Vibrio cholera the mobility of 
this component was reduced to 4-0 x 10-* am.* seo."! 
volt. This reduction in mobility after the 


action of the receptor-destroying enzyme has been 

found to be general for inhibitors and gives an 

indication of the uniformity of the substance ae an 
inhibitor’. 

The inhibitory titres of the samples submitted to 

is were estimated according to the 

of Stone‘, using the viruses shown in the 


electro 
me 
table. 
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Details of this work wil be published else- 
where. 
C. CURTAIN 
B. P. MARMION 
J. PYE' 
Walter and Elize Hall 
Institute of Medical Research, 
Royal Melbourne Hospital, 
Parkville, N.2 
June ð. 
1 Burnet, x: M., Physiol, He», 31, 131 (1051). 
1 Fazekas de Bi. Groth, 8., Natwre, 187, 43 (1961). 


1 Roso, H. AL, Ped. Pros, 0, 390 (1960). 

‘ada, G. L, and Frenoh, H. L, Aw. J. Sei, 13, 81 (1960). 
*Pye, `J. (in preparation). 
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Aureomycin in Thelleria parva Infection 


RECOGNITION of the selective action of quinine, 
atebrin and chloroquine on the hæmotropio tropho- 
zoiteæ of certain Plasmodium species, and that of 
plasmoquine on the exoerythrocytio trophozoites as 
well as on the gametocytes, forms the bases of modern 
chemotherapy of malaria in laboratory animals and 
in man. ; 

Application of this conception of selective ahamo- 
bdo a action to other diseases caused by proto- 

life-cycle of which is similar to that of the 
malarial , notably the Thetleria spp., appeared 
to be indicated. Neitz! reported that the 8-amino- 
quinoline preparation plaamoquine has a selective 
action on the hsmotropio forms of T'heileria parva, 
while leaving the schizont phase unaffected. There- 
fore the drug had no curative value. The investigation 
was extended to include other drugs, &mong whioh 
was aureomycin. The antibiotic, administered intra- 
venously in repeated doses during the incubation 
period of infeotian, haa found to exert a marked, 
effect upon the achizonts of Thetleria parva. In fact,- 


in each of seven cases of sporozoite-induoed theileriasis, 


disappearance of schironte was followed by recovery ` 
and the development of & solid immunity. 

For these teste, nine cattle were used, of which two 
served as untreated controla. In each case the disease 


later by the injection of 
Bn tora dee Ge 10 ie, ee ee body- 
weight. The same dose was repeated at arbitrary 
irregular intervals as indicated in the ying 
table, until a decrease in the number of schizonts 
in lymph gland smears became evident. In each 
case from this the number of schizonts continued 
to decrease rapidly until they could no longer be 
found after prolonged search. Hsemotropic forms of 
the parasite persisted from one to five days after 

of the’ schizonts. Apart from an 
exceedingly mild febrile reaction and swelling of the 
superficial lymph glands, the animals showed no 
clinical evidence of the disease. After complete 
recovery, it was shown that a solid immunity to 
re-infection had been induced in one animal tested 
four weeks after disappearance of the schixonts. The - 


' immunity of the remaining six survivors will be tested . 


after longer intervals. 

In the untreated controls the normal fubninating 
form of the disease was produced, followed by death 
not later than the twenty-fourth day after attachment 
of the ticks. 


z 
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X, treatment with aureomycin; S--, sehizonia 2+ 
37. hry frequen; à 


Thus aureomycin in a dose of 10 mgm. kgm. body- 
weight administered in repeated doses during the 
Incubation period of Theileria parva infection is a 
schironticide which acts on the early sehironts by 
suppressing nuclear division. This in turn 
the formation of merozoites, which invade either the 


result is that completion of the cyclical development 
of sporozoite-induced infection is inhibited and the 
clinical disease fails to develop. Nevertheless, a solid 
immunity is produoed. 

There remains to be determined the minimum 
effective dosage and the effect possibly in combination 
with a drug affecting the hsmotropio parasites, for 
example, plasmoquine administered at & later stage 
of parasite development. 


Department of Agriculture, 


Division of Veterinary Services, 
Onderstepoort. 
Sept. 20. 
1 Nettx, W. O., S. Afric. J. Sol, 46, 118 (1050). 


W. O. Naz 


A New Technique for Microscopic 
Preparations of Small Marine Animals 


poss pest Mur D hep isiyond dieno 
phores of Jamaica, the rdc oan 

devised to allow even the cate an. 
platyctenid to be immobilised, fixed, diio s Een 
embedded in any desired position with the minimum 
distortion. As this method has since bedn used 
i with rhabdooœl turbellaria, it is felt that 
its usefulness might well be extended to a wider 
range of invertebrates. . 
- The chief difficulty in obtaining flat, unoontracted 
specimens of these delicate animals is their marked 
intolerance of usual anmsthetios such as menthol, 
magnesium sulphate, urethane or chloral hydrate. 
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» hmmotropie perzsitos present; + very rare: 2+, rare 


+, an ponent: ' 6+, numerous 


Treatment with warm fixative is also very often 
unsuccessful, as the animals begin to contract as 
soon as the fumes of the firative reach them before 
the liquid can be applied. The usual i tor 
‘freezing and thawing in fixative’ method is also of 
no use as the animals either dissolve while in the ice 
cube, or become only partially fixed, or become fixed 
in an unnatural position. These difficulties have been 
overcomes by the following method. 


(a) Immobilization and Fixation. The platyctenid 
is allowed to take up either ita normal ‘sitting’ position 
in & drop of sea water on & coverslip (preferably No. 1 
thickness) or is allowed to flatten itself under the 
surface film of the drop. The coverslip is then gently 
transferred to the stage of a freexing microtome. The 
animal is given & moment or two to recover frbm 
any jarring, and then the supply of carbon dioxide 
from the cylinder is turned on. The sea water drop 
is carefully watched until it just becomes opaque, 
then the carbon dioxide is turned off. The drop 
continues to freeze for a few momenta, and it is 
during this interval that the fixative w added drop 
by drop. After the fourth or fifth drop of fixative 
the sea water begins to thaw, but the animal remains 
motionless and the requisite amount of fixative may 
be poured on. Fixatives which oan be recommended 
are, in order of preference, (1) Komai’s! modification 
of Carnoy—Lebrun, consisting of 70 parts saturated 
aqueous sublimate solution, 30 parta 95 per cent 
alcohol, and 1-5 peris glacial acetio acid; and (2) 


Brasil, 
pe n for Whole Mownts. The animal 


remains attached to the coverslip after freezing with 
carbon dioxide, and staining may therefore be carried 
out by the gentle removal of the coverslip with the 
animal from one Petri dish to another. The final 
mount is obtained by inverting a slide over the animal 
in a drop of mountant on the coverslip. The 
gaining poe should be as repid as possible 

of the fragile nature of the specimen. A 
progressive stain such as aceto-carmine usually gives 


86 


good resulta and makes the addition of a differentiator 
to the list of staining solutions unnecessary. 

(c) Embedding. The animals may be prepared for 
embedding in paraffin, ester wax'-or in celloidin by 
.& very simple modifloation of the above techniqu®. A 
amall of thin ' ' is placed on the 
^ ip and held in position by a drop of see water. 
A further drop is then placed on the surface of 
the ‘Cellophane’ and the animal erred from the 
aquarium to this drop. Upon freezing as in section (a), 
the animal will now adhere to the ‘Cellophane’ instead 
of to the coverslip. After fixation and thawing, the 


coverslip with the ‘Cellophane’ and animal is trens- * Fourier projections o 
ferred to 70 per cent aloohol and is then taken™ 


oe the usual solutions for either wax or oelloidin 
ding. 


For ease of handling of the coverslip, especially 
in celloidm solutions, & or&dle made of fine copper 
wire and ed from the cork by thread will 
be found to helpful. In the actual embedding 
process, the coverslip, which merely acts as a stiffening 
support, ia removed, but the ‘Cellophane’ is embedded 
along with the animal and may then be stripped off 
just prior to cutting. s 

Clearly this method of fixation owes much of its 
success to controlling the degree of freexing, which 
necessitates keeping the animal under observation 
from start to finiah of the process. This can easily be 
tested in two simple experiments. First, if platy- 
ctenids are frozen into & hard block of ice and then 
allowed to thaw (without fixation), they will dis- 
integrate, chiefly because the character of the meso- 
glea appears to be altered, so that it is no longer 
capable of holding the animal together. This may 
perhaps be rela to the high water content of the 

. Beeondly, if the animals-are frozen only 
slightly, as suggested in section (a) (without fixation), 
they will reoover oompletely, &nd their normal move- 
menta may in be studied under the mi s 

The possibility that the cerbon dioxide may have 
& gentle ansgethetiring effeot cannot be entirely ruled 
out; but further experimentation would be required 
to elucidate this point. 

Jzssiz J. RANKIN 


* Department of Zoology, 
University Oollege of the West Indies, 
Mona, Sb. Andrew, 

Jamaioa, B.W.I. 
June 9. 


* Komal, T, Mem. Coll, Sei., Xyete, B, 17, (1), 1 (1042). 
1 Bteod man, H. F, Quart. J. Miso. So, 98, (1), 123 (1947). 


X-Ray Evidence for Metal-to-Metal Bonds 
in Cupric and Chromous Acetate 


As a preliminary to the structural determination 
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"Handbook of Ohemistry and Physics" (18th edit.’ 
p. 2066). 
The close resemblance between these two acetates 


suggests that they are structurally isotypes, so that: 


it appeared likely that an X-ray examination of 
cupric acetate might give informatioh as regards the 
structure of the unstable chromous oe E^ 
Assuming eight Cu(CH,000),.H,0 form te 
in & oell with the above dimensions, the calculated 
density is 1:92 gm.cm.-*, which is the game as the 
value determined experimentally by the method of 
flotation. Patterson projections, Harker sections and 
i the structure on three crystallo- 
graphio show that the'true repeat unit is 
Cu,(CH,' ).2H4,0. It was further found that the 
symmetry centre of this dimeric molecule coincides 
with a symmetry centre of the O2/o space group. 
The unit oell therefore contains only four mole- 


cules. 

The accompanying diagram is of the cupric acetate 
molecule, obtained by calculating bond-lengths and 
angles from the projections. The nearest six neigh- 
bours of & copper atom are comprised of four oxygen 
atoms belonging to four different acetate groupe, & 
copper atom and a water molecule. These six atoms 
form.a distorted octahedral configuration about each 
of the two copper atoma in the molecule. The Cu-O 
distances all approach the value 1-97 A., which is in 
good agreement with the normal Cu-O ! and Cr-O? 
distances found in’ other compounds. The four 
acetate groups are separately planar and their 
dimensions conform to previously détermined bond- 
lengths and angles. The Cu—H,O distance is 2-20 A. 
The Cu-Cu distance is 2-64 A, and is only slightly 
longer than the value 2-56 A. found in metallio 
copper. í 





The ability of acetate groups to bridge two metal 
atoms in & complex has predioted by Werner? 
from'ahemioel reasoning. The oage-like structure of 
cupric acetate clearly illustrates this point. An un- 
usual feature of this structure is the fact that, in 
addition to each copper atom forming four covalent 
bonds to four oxygen atoms, there also appears to be 
& fifth bond between the two atoms in & 
molecule. The nature of this metal-to-metal bond is 
at. present being investigated by making an X-ray 
study of the acetates of the transition elements. ' 

Experiments now in progress suggest very strongly 
that cupric acetate and ahromous acetate are, in fact; 


structurally isotypes, and that similar bond-distances ' 


&ooordi exist in the latter. 
A i account of this work will shortly be 
published elsewhere.- This communication is pub- 


does not alter appreciably. 
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lished by permission of the South African Council for 
Scientific and Industrial Research. 
J. N. van NIEKERK 
F. R. L. SagounisaG 
National Physical Laboratory, 
Council for Scientiflo and Industrial Research, 
Pretoria. 
Aug. 18. = 


Tus, Gu Pomak, B, and Kanda, O. J, f. Krist, A, 90, 190 
rk, J. K., and Bohoming, F. R. L , Aot& Oryst., 4, 35 (1961) , 


* van Niekerk, 
5, 400 (1052). 


* Werner, A., Ame. Ohom., 378, 1 of seg. (1010). 


Surface Free-Energy of Solid Paraffin Wax 


As part of & programme of research on the surface 
free-energy of solids, we have lately been working 
on paraffin wax. The method used is the one pro- 
posed by Bergren! and consista in measuring the rates 
of elongation or contraction df thin fllamenta of 
different lengths hanging under their own weights. 
The change in length resulta from two opposing 
forces: one which tends to shorten the filament so 
that its surface free-energy is decreased, and the 
other tending to lengthen the filament because of its 
weight. A critical filament-length, le, is determined 
at which the elongation of the upper part of the 
filament ia equal to the contraction of the lower part, 
go that the length remains constent. Assuming that 
the solid near the melting point behaves as & viscous 
liquid, that is, the rate of deformation is proportional 
to the applied strees, the, surface free-energy of the 
solid can be calculated from the critical length I, 
using the equation : 


Y SR 3egris, 


where y is surface free-energy, p is density of solid 
at temperature of experiment, g is acceleration due to 
gravity, and r is radius of wire. 

In our experimenta, filamente of 0-01088 om. 
radius were produced by extrusion of the paraffin 
wax (meltmg range 54-56° C.) through & tungsten 
carbide die at room temperature into & constant 
temperature (+ 0-1? 0.) enclosure’ The observations 
were then made on the filament hanging from the 
die. The change in length was measured at intervals 
by means of a cathetometer, and Al/lAé (positive or 
negative) plotted against the original length of the 
filament. This should be a straight line according 
to theory, and l, was obtained by interpolation as 
intercept on the length axis. 

Measurements were carried out at 20-5°,-36-7° and 
41-5° O., and the surface free-energy calculated using 
0209*0. = 0:8857 gm./om.?, the change in density 
being negligible over the temperature-range con- 
cerned. The resulta are plotted in the accompanying 
graph, together with values for the same specimen 
of paraffin wax in the liquid state determined by the 
ring tensiometer method and oorrectéd by the method 
of Harkins and Jordan’. 

The results indicate a discontinuity in the surface 
free-energy on melting. On the other hand, the 
temperature coefficient of the surface free-energy 

The same method has been used for measuring the 
surface of tin (99:99 per oent pure) $^ 
vacuo at 215? O. (17? below melting point). Poly- 
crystallme wires with transverse grain boundaries 
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(1/25 om. average longitudinal grain-size) were ex- 
truded from the electrically heated die directly into 
the evacuated constant-temperature chamber. After 
correcting for the grain boundary energy according 
to Udin?, the surface free-energy at 215° C. was found 
to be 685 ergs/cm.?. 
` Further work on the surface free-energy of tin and 
other low-melting metals at different temperatures 
is in progress. A detailed account of this will be 
published later. 
E. B. GREENHILL 
Division of Tribophysics, 
Commonwealth Scientiflo and 

Industrial Research Organization, 

University of Melbourne. ` 

8. R. MaDoNaLrD 
Chemistry Department, 
University of Melbourne. 
May 29. 

1 Bergren, B., Ann Physik, (4), 44, 61 (1014). 
Harkin, W: D. and Jordan, H. F., J. Amer. Chom. Soc., 52, 1751 
"Udin, H. J. Metals, 3, 63 (1961). 


A Device fór Counting Small Particles 
suspended in a Fluid through a Tube 


ATTEMPTS to count small particles suspended in 
fluid flowing through a tube have not hitherto been 
very successful. With particles such as red blood 
cells the experimenter must choose between a wide 
tube which allows particles to pass two or more 
abreast across a particular section, or & narrow tube 
which makes microscopical observation of the con- 
tents of the tube diffloult due to the different re- 
fractive indices of the tube and the suspending fluid. 
In addition, narrow tubes tend to block easily. 

These difficulties can be overcome by slowly 
injecting & suspension of the particles into a faster 
stream of fluid fidwing in the same direction. Provided 
there is no turbulence, the wide column of particles 
will then be accelerated to form & narrow column 
surrounded by fluid of the same refractive index, 
which m turn is enclosed in a tube which will not 
interfere with observation of ite axial contents. 

This principle haa been applied to the alignment 
of red blood cells preparatory to electronic gpunting. 
The constructional details of the apparatus in use 
are shown in the diagram. 
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ESQ in holder; (2) and un Inflow tubes: (%) wide-bore 
; (4) observation area for (3), (5) vortex ; (8) flushing tube 


The whole apparatus is filled with gas-free distilled 
water which is allowed to flow via tubes 2 and 2a 
into the wide tube 4 and into the vortex 5. Tube 6 
15 normally closed. The suspension of cells is then 
passed into the needle (1). As the stream of cells 
emerges from the tapered tip of the needle it is 
narrowed by the faster peripheral stream in 3, and 
88 the vortex is approached the stream of cella 
narrows further as the velocity increases. 

To be robust and serviceable, the chamber is made 
of & solid brass block, drilled and tapped so that all 
the five tubes can be removed for cleaning or re- 
placement. Three side tubes are used. By using 
tubes 2 and 2a for water to enter the chamber, the 
stream of cells passing from the needle to the vortex 
loses ita tendency to curve which occurs if water 
enters from one side only. : 

Tubé 6 is connected to a source of negative pressure. 
It is normally closed ; but it is useful for flushing air 
or foreign material from the chamber. 

Tube 3, which is circular in cross-section, approaches 
& square cross-section at the observation area (4). 
Here the walls are cut away and replaced with flat 
glass cover-rlips sealed to the brass with wax com- 
pound. Ideally, tube 3 should be tapered and, from 
the point of view of accelerating the oells, rather 
narrower than it is. The needle and vortex aro 
aligned as accurately as possible to be central to the 
wide bore. 

The needle should be wide enough not to block 
easily but, provided it does not block, ahould be as 
narrow as possible to enable the velocity of cells 
paasing through the needle to be substantially greater 
than the sedimentation effect of gravity. A further 
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reason for a narrow needle is that if a constant 
flow-rate is used as a measure of the volume of cell 
suspension to be counted, the fluctuations of How 
in & wide-bore needle will be greater for the same 
minute changes of pressure. A bore of about 125 u 
has been found suitable. The needle is made of stainleas 
steel. 

The vortex tube has & small hole of 0-16 mm. 
diameter at its tip, the walls of which are tapered 
to 45° to reduoe their optical interference when 
observing cells entering the tube. This tip is made 
of platinum to avoid corrosion. A negative pressure 
of 25 cm. of mercury is applied to the vortex. 
Poiseuille's formula and ite derivatives and corrections 
cannot usefully be applied to flow in the chamber 
because the flow approaching the vortex has a radial 
component and on account of oells interrupt- 
ing the smooth gradient of preasure from the periphery 
to the centre. : `~ 

The chamber at present in use fanotions moderately 
well. Dark-ground illumination is used, and a thin 


'' lummous stream of cells lees than 10 u wide, wavering 


slightly (not more than bp to either side), is seen 
approaching the vortex but cannot be seen as it 
enters. The has been estimated as being 
between 3 and 6 om./sec. as judged by osoill 


' measurements of the cells croasing a fleld of about 5 p, 


It is hoped that this speed will be increased by re- 
designing the chamber with decreaséd diameter of 
the observation area, which at present is 8/16 in. 

I am indebted to Dr. J. Cox for the construction of 
the apparatus, and to Messrs. Accles and Pollock. 


Ltd., who supplied the steel tubes. 
P. J. CBosrAND-TAYLOR* 


Bland-Sutton Institute of Pathology, 
' Middlesex Hospital, 
London, W.1. 
June 17. 


* Present address- Atomio Hnergy Research Hetablishment, Iar- ^ 
well, Didoot, Berks. 


Drawing Synthetic Fibres 


Tuum are two aspects of the drawing of synthetio 
fibres which have not so far been treated very fully 
in the literature- Those are, respectively, the be- 
haviour of the fibre during continuous drawing on 
the machine (as opposed to sple stretching on a 
tensometer) and the formation and maintenance of 
a ‘neck’ durmg drawing!. These two problems aro 
intimately related to one another, since & continuous 
drawing machine, operating as a steady-state tenso- 
meter, ıs & particularly suitable ‘tool for examining 
‘necking’. 

The starting point was to consider continuous 
machine drawing in terms of a three-dimensional 
load-extension-temperature surface aharaoteristio of 
the material, which during most of our investigation 
has been polyethylene terephthalate (Teryleno’). A 
‘contour map’ for such a surface for this material is 
shown in the &coompanying graph. 

It has been found that during continuous drawing 
between two rolls, with & heater mounted between, 
Wo ertennons cooing in the yara at all poini in 
the thread-line can be explained in terma of this ` 
surface, whenever the yarn tension is leas_than that 
required to form a ‘neck’ m the cold fibre. Most of 
this region lies above the second-order tranaitiqn tem- 





1 2 3 4 
Draw ratio R 


Denier, 290; heater, 4 in. hot plate; speed, 7-5 cm/sec. 


perature of the polymer, and drawing is then always 
uniform at all machine ratios. 

Outside this region, where the tensions mount very 
rapidly, tbe material ‘necks’ at a ratio i ent 
of the machine setting, but dependent on the di er 


and initial molecular orientation of the specimen and, 


upon the absolute speed of the machine. This is the 
normally observed ‘oold-drawing’ of the fibre. Under 
these conditions, neck advances or retreats along 
the thread-line at & steady velocity which oan be 
.meagured and used to calculate the natural draw 
ratio in the neck. In the graph the natural draw 
ratio thus calculated, for fibres of polyethylene 
terephthalate, is shown by the hne A. 

The natural draw ratio drops to unity at about 
80° C. in the range of the second-order transition of 
the polymer. en : 

Consideration, of the phenomenon in the terms of 
the surface suggesta strongly to us that it is due to 
self-heatmg of the specimen to a point where the 
effective load-extenmon curve becomes horizontal ; 
*that is, to where the ‘extension occurs at constant 

*load but rising temperature, rather than: constant 
temperature and rising load. Conditions for this to 

' happen oan readily be caloulated for model substances 
having simple load-extension temperature properties, 
when the essential oriteria for ‘necking’ to occur 
appear to be: (1)'s modulus which fals with in- 
creasing temperature; (2) & sufficient rise in tem- 
perature of the material caused by the work of 
stretching. This in turn implies: (a) poor oon- 
ductivity ; (6) that the work done appears as heat 
rather than elastio potential energy; (c) that heat 
loeses must be small. inity in the material 
does not appear to be essential. 7 

. Parallel obeervations on such substances as nylons, 
polyethylene, gutta percha and polymethylmeth- 
acrylate, which is amorphous, appear to support 
these conchisions. 

We hope to publish this work elsewhere at greater 
length. 

I. MARSHALL 
A. B. THOMPSON 
Plastics Division, 
Imperial Chemical Industries, Ltd., 
Welwyn Garden City, 
Herts. 


Farad Soc. 41, 817 (1045). Wemleroth, 
NTAN Horsley and Nancarrow, Brit. J. 


* Xolb and Lard, J. App. Phys, 80, 564, 571 (1919). 
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Resolution of Racemic Mixtures by 
Symmetrical Agents 


THE recent óommunieation by H. M. Powell! on 
new Procedures for resolution of racemio substances 
by means of perfectly symmetrical agents prompts 
on the same sub- 
ject. A full account of our results, including experi- 
mental details, is to- be liahed in the Anais Soc. 
Biol. Pernambuco*. Although the method outhned 
below is very simple, apparently ib has not been 
mentioned in the literature’. 

The proposed method is based upon the following 

tions: itis well known that optically active 
adsorbents preferentially adsorb one of the enantio- 
morphs from & r&oemio mixture**, UE iced 
racemic substance is precipitated from ite solution, a 
crystallization nucleus is first developed. Since this 
nucleus contains & relatively amall number of mole- 
cules there 1s more than an even chance that it will 
contain an excess of one enantiomorph or the other. 
Supposing that the forces acting in the growth of a 
crystal are of the same kind as those responsible for 
adsorption, this nucleus will grow preferentially, 
oolléoting one of the optical antipodes at the expense 
of the other, whioh will remam in the solution. 
Usually in & macro-tryatal of dissymmetrical mole- 
cules obtained under perfectly symmetrical condi- 
tions the antipodal forms are go nearly equivalent in 
number that it is impossible by experimental means 
to prove the existence of an excess of one of the 
enantiomorphs, but this numerical equality only 
represents & statistical mean. It is possible, however, 
to increase the statistical fluctuations so that 
Tesolution can be shown. 

In our experiments a racemio alkaloid, prepared 
synthetically (such as pL-narcotine or pL-laudonosine), 
insoluble in water, is first dissolved in hydrochloric 
acid, and & symmetrical organic base (pyridine) is 
then slowly poured into the solution; o&using the 
re-precipitation of the alkaloid : 


pyridine + [BH]*Ol- — [pyridine H]+0l~ + B. 


' After a small precipitate has formed, it is filtered 
off and the solution tested for optical activity. In 
our experiments with Di-narcotine and p1-laudono- 
sine, resolutions ranging from 1 up to 2-5 per cent 
were achieved. The method oan be applied to many 
other substances, and experiments are in progress on 
the resolution of pr-cystine and D I 

Finally, we wish to strees the im: 
findings (as well as those of Powell) on the problem 
of the origin of molecular dissymmetry in living 
matter. Processes such as those recently described 
are probably more likely to have occurred in the 
past than the activation of reactive racemio mixtures 
by naturally polarized light, even if they lead to 


lications ‘of these 


'& spontaneous decrease in the entropy of the 


system. 
RicARDO CARVALHO FERREIRA 


Faculdade de Ciencias Medicas, 
Recife, Pernambuco, Brazil. 
Aug. 23. d 


! Powell, H. ML, Natwe, 170, 155 (1962). 
1 Paper presented on July 10, 1052, 


“Bon; för exarh the exhanstive review by Ritch, P. D., “Advances 
na AL, 7, 65 (1047). by P Ad 


‘ Henderson, G. ML, and Rule, H. G., Nature, 141, 917 (1038). 
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Emission of Molecular Complexes of 
i Nitro-compounds ` 


Lewis and Kasha! have directed attention to the 
phosphorescence induced by ultra-violet light®on a 
number “of organic compounds, particularty nitro- 
compounds, dissolved in the ‘glass’ produced when’ 
ther solutions in suitable solvent mixtures are 
cooled to liquid-air temperature. They attribute this 
poop to the formation of triplet-levels 


the excited ainglete, the phosphor- 
esoence ting from the triplet- ground-level - 
Pines ing un ed owing to the greatly 
agitation &t low temperatures 

in roars glase. 7 


an intense brick-red fluorescence is uoed in 
ultra-violet light when an acetone solution of s-tri- 
nitrobenzene is shaken with a few crystals of 

mium cyæfido. In a mixture of methyl and ethyl 
aloohols (1:5), the fluorescence is o Ted ; 
when this is frozen to & glass in liquid air, it exhibita 
a short-lived orange phosphorescence (with very 
dilute solutjons the phosphorescence is green) We 
- have examined other systema, not all of which show 
fluorescence at ordinary tures, but all of 
which emit radiations at liquid-eir temperature. Our 
‘preliminary observations are recorded in the &ooom- 
‘ panying table. 


caer e ied ee uae 








We believe that in these systems there is immediate 
complex formation, involving some donor-aooeptor 
mechani whereby a transition between molecular 

levels, originally forbidden, becomes permitted in 
the complex. -Whether this level, distorted by ihe 

roximity of the donor molecule, corresponds to a 
fovel in the acceptor molecule or ita ion, we cannot 
at present say. 

* We are grateful to Dr. E. J.~Bowen for his 
suggestions and discussion. 

Note added in proof. It may be mentioned: that, 
since this letter was submitted, Reid! has described 
the emission spectra of certain hydrocarbon — arom&- 
tio nitrocompound complexes. He arrives at similar 
conclusions concerning the nature of the transitions 
involved. ` 


R. FOSTER i 
D. Lr; HAMMIOK © 
Perrins Laboratory, 
South Parks Road, 
Oxford. D 
June 18. - e 


1 Lewis and Kasha, J. Amor. Chem. Soc, 86, $100 (1914). 
3 Roid, J. Chem. Phy, 80, 1312, 1214 (1062). 
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Molecular Compounds of the Suinhyerone 
Type 
lia, atana thas molecular intesa aa: 4s 
formation of crystalline qumhydrones has been dis- 
cussed previously by Anderson!. By comparison of 
preliminary crystallographic data for a number of 
quinhydrones, he came to the conclusion that the 
molecules are held by the interaction of 
polar groups and polarirable aromatic substances, and 
that hydrogen-bond formation is not an essential 
structural feature, though it i5.not ily ex- 
cluded. We have now been able to confirm these 
conclusions by & detailed structure determination vf, 
phenoquinone (which will be reported in full else- 
where), and by comparison with further preliminary~ 
data for quinhydrone and other molecular compounds” 
of this type. 
The arrangement of molecules .in the unit cell of 
Mg. iiie is shown in the accompanying diagram. 
ne molecule, such as that at 000, is sand- 
d between & pair of centrosymmetrically related 
phenol molecules, for example, those at $ O $ and 
$0 %. This results in the structure being built up of 
sets of three molecules arranged in columns el 


to the direction marked A in the diagram. each 
Ge Run ee ee el to 
ita two adjacent phen$l mo and is 


separated from them by a distance of 3:33 A. Each 


henolio hydroxyl group forms a hydrogen-bond of 

Wah SCA. With +2 odane Dicieuib “an an 

-bonds being 
lines. 


adjacent column, two such h 
indicated in the diagram by 





In order to compare this structure with that of 
quinhydrone, we must take into consideration the 
fact that, in the latter structure, the molecules must 
lie in special positions, since there are only two of 
each type of molecule in a cell of space-group P2,/o. 
Further, on X-ray photographs taken with the orystal 
oscillating about its a-axis, the extremely low in- 
tensity of reflexions an layer lines of odd’ order 
indicates an almost exact repetition of the structure 
at intervals of a/2 parallel to the a-axis. The only 
choice of positions which makes this arrange- 
ment le necessitates the stacking of quinone and 
quinol molecules alternately, in continuous columns 
along the a-axis. This means that the unit cell of 
duiubsdran must be compared with the oell formed 


` by the A-, b- and c-axes of phenoquinone as shown 


below. ' 
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Quinhydrone Phenoquione 
Q=- TOBA. Ae — 11 02A. 
bg = — 0:05 À. b. = — 5974. 
9, = 11 A = 11484. 
B = 110° $ = 109° 


It may be seen that there is a close similarity be- 
tween the two sets of cell dimensions, except that the 
a-dimension of quinhydrone is approximately equal to 
two-thirds of the 4-dimension of phenoquinone. This 
factor of two-thirds relating the two di ions is 
to be expected in view of the change in stoichiometrio 
composition from 1 quinone/2 phenol to 1 quinone/1 
qumol. When this is taken into consideration, it 
follows that the arrangement and orientation of the 
molecules must be very similar in the two structures. 
It therefore appears that the essential structural 
feature in thia type of molecular compound is the 
plane-to-plane stacking of alternate polarizing and 
polarizable molecules. Where hydrogen-bonding is 
possible, as ın these two complexes, it must also be 
of importance in determining the structural arrange- 
ment, since it is to realize the full hydrogen-bonding 
potentialities of the molecules that the change in 
stoichiometric composition occurs. 

In order to investigate the extent to which the 
prinoiple of plane-to-plane stacking of alternate oom- 
ponent molecules determines the structure of mole- 
cular compounds, an X-ray crystallographic survey 
is being made of such series of complexes as those 
formed by quinones and by aromatio nitro com- 

unds. For all those so far investigated (complexea 
STR hexamethyl-benzene and ohloranil, trinitro- 
benzene and anthracene, trinitrobenrene and naphtha- 
lene), it has been possible to propose trial structures 
based on this principle. The only detailed structure 
determination which has so far been carried out for 
a molecular compound formed by trinitrobenzene, 
namely, with p-iodoaniline’, also shows this same 
type of molecular arrangement. 

S. C. WALLWORK 
T. T. HARDING 
University, 
Notti ; 
June 27. 
! Anderson, J. B., Nature, 140, 583 (1937). 
' n XB. Es Huse, G. and Cooke, P. Wa J. Chem. Soc., 158 


Simultaneous Sulphonation and Nitration in 
an Aromatic Nucleus 

From the literature', when f-naphthylamine is 
nitrated by either: (1) the addition of potassium 
nitrate to a cooled solution of f-naphthylamine in 
concentrated sulphuric acid; or (2) the addition of 
B-naphthylamine nitrate to concentrated sulphuric 
acid, the products are 5-nitro and 8-nitro 2-naphthyl- 
amine. 

If, however, B-naphthylamine 1s nitrated by the 
addition of & mixture of nitric and hurio acids 
to & solution of the amine in sulphurio acid at — 25°, 
or by the addition of B-naphthylamine sulphate to a 
mixture of nitric and sulphuric acids, the product 
is a mixture of two isomerio nitro ammonaphthalene 
sulphonic acids in the approximate ratio of 70 : 80, the 
main product being I-nitro 2-aminonaphthalene 
6-sulphonic acid. (The structure of the other isomer, 
is not yet known.) 

This reaction is peculiar in four respecta : (a) it is 
the first case known to us of armultaneous sulphona- 
tion and nitration m an &ramatio nucleus; (b) the 
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main product is the result of ortho—para direction ; 
(c) & remarkable difference in reaction mechanism is 
produced by comparatively small changes in experi- 
mental technique; (d) this anomalous behaviour is 
not @hown by anaphthylamine. 
Details of this work will be published elsewhere. 
A. Bryson 
J. L. GARNETT 
The New South Wales 
University of Technology, 
Broadway, Sydney. 
Bept. 11. 
! Hodgson, H. H., and Davey, W., J. Chem. Soc., 348 (1030). 
1 Friedlander and Szymanski, Ber. 96, 2076 (1802). 


radation of Sugars on lon-Exchange 
Columns of 'Amberlite IRA 400 (OH 


Ir has recently been suggested by Roseman ei al.! 
that columns of 'Amberhte IRA 400 (OH’)’ might 
be used for the e of certain reducing and 
non-reducing carbohydrates. Our own experienco 
with this resin suggests that very carefully controlled 
conditions would be necessary if reliable quantitative 
results are to be obtained. During an investigation of 
the non-volatile organic acid components of applo 
juice and oider, it has been found that sugars are 
extensively degraded by ‘Amberlite IRA 400’ used 
in the OH’ form, organic acids being tho mam 
products of degradation. 

Paper chromatography was used for the separation 
of the acids following the technique of Lugg and 
Overell*. : Interfering cations, and other non- 
acidic materials were removed by the use of ion- 
exchange resins, 50-ml. samples of juico or cider 
being given the following treatments: (i) cation 
removal on ‘Amberhte IR 120’, (ii anion removal 
on ‘Amberlite IRA 400’ and elution with N ammon- 
ium carbonate, (iii) removal of excess ammonium 
carbonate by evaporation on the water-bath, and 
(iv) removal of remaining ammonium ions by treat- 
ment with ‘Amberlite IR 120’. 10-gm. quantities 
of resin retained in glass tubes of 0-8 om. diameter 
were used throughout with a flow-rate of 1 ml./min. 

Initially, the ‘TRA 400’ resin was used in the OM’ 
form, and it was found that a number of acid spots 
were apparent on the chromatograms of treated 
samples which were not found on those of samples 
before treatment or after stage (i) in the above pro- 
cedure (compare chromatograms 2 and 3). Malio, 
quinie*, chlorogenic! and phosphoric acids wero 
identified as present in the juices; ciders contained 
succinic acid in addition. After ion-exchange treat- 
ment, chromatograms revealed five additional spots, 
two being identified as due to lactic and glycollo 
acids. Trtration of samples after stages (i) and (iv) 
showed that the anion-exchange treatment resulted 
in increases of acidity, the extent varymg acoording 
to the tme of contact with the resin. Increases, 
expressed as malic acid, ranged from 0-05 per oent 
(in 2 hr.) to 0-40 per cent (in 17 hr). Solutions 
V HRS e mixture of pure &oids, when subjected 
to the above treatments, showed no change in 
acidity and the chromatograms showed no additional 
spots. - 

An average cider-apple juice contains sugars in the 
proportions fructose 10, sucrose 2 and glucose 1:5 per 
cenj*. A neutral solution of sugars of this composition 
was through a column of ‘TRA 400 (OH’)’, the 
column washed thoroughly with distilled water and 
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Chromatoqrams develo in benryl aloohol (3 voL), tert. butyl aloohol 
PE gee tate E ond Y CES 
run at leboratory perature. Papers 
with E ped bromo oresol green in 05 per cent aq. ethanol 
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‘TRA 400 (0 on)" treatm 9, untreated solution ; 10, glucose 
solution A TOO (Oo ie treatment ; 11, untreated sucrose Aon ; 
3, sucrose solution after ‘TRA 400 (OR. H^ treatment 


left overnight (17 hr.) before elution. An increase 
in acidity of 0-76 per cent was recorded, and the 
chromatogram showed that this increase was 
represented by the additional acid np previously 
found in treated juices (chromato 

To determine the differential eot the treat- 
ment on these three sugars, M RE concentra- 
tions of each sugar were submitted separately to the 
rean treatment, the oolumns being left overnight 
before elution. The resulte are summarized in the 
accompanying table, sugars being estumated by the 
method of Somogyi‘. 
e From the table it can be seen that (1) there is no 
retention of any of the three sugars by ‘Amberlite 
IR 120’, (2) all three sugars are retamed by ‘TRA 400 
(OH’)’, (8) there is considerable degradation of fructose 
and glucose with the production of organic acids, 
(4) sucrose, a non-reducing sugar, 18 relatively little 
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(g) Anldiey or final solution 
(50 mL) as per oent malic 
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siis by the sso; (5 ) sugars which have not been 
degraded ćan be removed from the column by elution 
with N ammonium carbonate. Chromatograms 7-8, 
9-10 and 11-12 show the agids produoed by degrada- 
tion of the sugars. 

By using ‘Amberlite IRA 400’ rein jn the OO," - 
form, as described by Bryant and Overell’, it is. 
possible to obtain practically sugar-free extracta of 
apple juice or cider ahowing no inoreaseg in acidity 
(chromatogram 4). Very little sugar is retained by 
the resin and there is no degradation even after a 
considerable period of contact (chromatogram, 6y. . 

J. D. PELLIS 
A, POLLARD 
Department of Agriculture and Horticulture, 
University of Bristol, 
Research Station, 
Long Ashton, Bristol. 

June 26. 
oe 
"Logg, W. H. and Overell, B. T., Aus. J. So. Res, A,1, 06 (1948). 
' Hulme, A. CO, J. Es. T 8 (6), 298 (1051). 
aa Hume ee 


Stark, J. B., 
413 (1951). 


Filter-Paper Disk Chromatography 


As a corollary to our comparative studies of the . 
amino-acid metaboliam of bacteria!, it was necessary 
to develop a simple chromatographio technique suit- 
able for routine use in the laboratory. Such a tech- 


nique using fllter-paper disks was devel and fully 
described’. Reoent publications in Nature®* and 


elsewhere’ describing almost identical methods would 
i, oi that our publication has escaped notice. , 
Soins qe with paper disk chromatography in $ 
years shows that, although the method ' 
ie ble for the tion of two or three gub- 
stances, it 18 not a satisfactory substitute for large- 
scale paper chromatography in the separation of 
more complex mixtures such as protein hydrolysates. 
H. Proou 
A. J. Worwop 
Welloome Research Laboratories, 


Microbiol, 3, 310 (1019). 

Microbiol. 5, 691 (1951). 

. À. Nature, 100, 023 (1952). 

B. and Hashimoto, Y. Nature, 170, 422 
| Ka 


and Venkitasubraman!an, T. A, 


. Gen. 
. Gen. 
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Paper Partition Chromatography of 


Natural CEstrogens 
THE paper chromatography of steroids, for ex- | 
ample, cortical steroids, has already been mvestigated 
by Zaffaroni e£ al) and by Bush’. Although the 
epparation on paper of the natural wstrogens free or 
in ds has already been investigated by: 
Buah’, .Heftmann‘, Nyo 5 al and Boscott!, a 
satisfactory tion of the three natural steroids 
on non-treated paper has, to our knowledge, not yet 
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been published. The method described below gives 
excellent results. It has been especially devised for 
separating and purifying -the small amounts of 
estrogens normally present in biological fluids. 

The detection of quantities of cetrogens weighing 
about, 1-5 pgm. on paper chromatograms is very 
suooeedfül after grinding & solution of 10 per cent 
antimony chloride in chloroform and heating it for 
5 mm. at 90-100? C. Spots of different colours are 
obtained with the three steroids : brown for cestrone, 
yellow for oxbradiol and pink for wstriol. The limit 
of sensitivity is about a microgram. Examination 
under ultra-violet light increases the sensitivity of 
detection for cestradiol (0-2 pgm.) and castriol (0-5 
pem.). This reaction is generally satisfactory. The 
spotting of œstrogens on paper can also be realized 
after treatment with Folin’s, Pauly’s and other 
diazo-reagents, and after drying and subjection to 
ammoniacal vapours. However, these diazo reactions 
are not so useful in practice. 

_ _ One solvent—water—and the ascending method was 
first tried for the separation of the three phenolic 
steroids on paper. Because of ther different dissocia- 
tion constants, some alkaline solutions give different 
Rp values for the three hormones. With N/20 
sodium hydroxide, for example, the results obtamed 
are 0:04-0:21 and 0-5 respectively for cestrone, 
œstradıol and cstriol. Organic bases also give good 
results (16 per cent pyridine). However, in the light 
of our experiments, we consider that the utilization 
of aqueous solvents for clear separations is not 
advisable when steroids exceed 20-30 ugm., because 
of the streaky movements. Furthermore, when mixed 
with biological extracts, cestrogens do not always 
show the same Ry values as ın pure solutions. In 
fact, the separation of castrone from castriol was the 
only one we could achieve, this bemg effected with 
N|20 sodium hydroxide or 33 per cent methanol. 

A very satisfactory separation of the three natural 
» estrogens on paper can be obtained with the use of 

- non-mieoible liquida. Our method involved the use 
of glass cylinders (15 cm. in diameter and 40-50 cm. 
long) closed by means of two glass plates, and 
Whatman No. 1 filter paper. The descending method 
is normally employed. Saturation of the paper i8 
first completed with N/2 ammonium hydroxide lying 
at tho bottom of the cylinder. The most satisfactory 
mobile fluid found was the organic phase of & mixture 
of 1 part chloroform, 9 parts benzol and 1 part 
N ammonium hydroxide. This mobile phase is 1ntro- 
duced into the cylinder without desaturation of the 
atmosphere. A movement of 30 cm. on the paper 
takes 2-3 hr. at room temperature. The positions 
of the gpote are observed after drying the paper by 
spraying ıt with a solution of antimony chloride in 
chloroform and heating at 90-100°. The Rp values 
80 obtained ore, respectively, 0-89, 0:78 and 0-02 
for wetrone, estradiol and cestriol. 

A similar separation is also obtainable with the 
same mobile phase, and methanol — water (1: 2) being 
utilized for saturation of both the solvent and the 
atmosphere. The spots are, in this case, sharper, 
but the Rp values for œstradıol and oetrone are 
closer. 

If. after separation on paper, the cwstrogens are 
to be estimated, ıt is advisablo to cut the paper into 
ir&nsverse strips corresponding to their theoretical 
“Rp values. The elution of hormones is quantitative 
when utilizing the movement of a mixture of chloro- 
form - &oetono (1:1). The estimation may then be 
offected on the solutions by one of the known 
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methods, especially fluorometry or polarography after 
nitration’. 
à C. HExUSOHEM 
Chemical Research D 
__ "University of Lidge. 
June. 
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Colour Reactlons on Paper Chromato- 
grams by a Dipping Technique 


IN a recent communication by Hulmo anl 
Arthington!, writing of the watin test for proline, 
they state that “it is surprising that this useful test 
has not been more widely used”. This prompts & 
report of further advantages of this reagent and o 
deserrption of & general technique which has boen 
in use in this laboratory for some months. 

In all experiments, 5 ul. of solution containing 
0-01 M pure amino-acid or a synthetic mixture of 
twenty amino-acids all in the same concentration was 
used. Normal and pethologioal urine was also tested. 
One- and two-dmmensional chromatograms were pre- 
pared in phenol/ammonie or butanol/acotio acid on 
papers 10 in. square, mounted ın Datta frames’. 
After thorough removal of the solvent in a cold-ar 
draught, the papers were drawn through & 0-2 por 
cent solution of recrystallizod etin in acetone oon- 
tained in a shallow *Pyrox' dish. As soon ns tho acc- 
tone had evaporated from the paper, it was heated 
for 2 min. at 105? C. or for 15 min. at 65° C., when 
prolme and hydroxyproline produced the usual bluo 
colour. In addition, cystme and ofton tyrosine 
appear blue; aspartic and glucamio acids, muitially 
pink, assume & blue tinge; tryptophane appears rcse- 
red (as stated by Hulme and Arthington) ; and many 
other amino-acids, especially glycine, &ppoar ed 
pink, although these pinks tend to fade. The com- 
parison of this method with those of Hulme and 
Arthington and of Acher, Fromageot and Jutisz* is 
very favourable both with respect to depth and 
stability of colour and the number of amino-acids 
located. 

Many substituted atine, kindly supplied by Dr. 
S. J. Holt, havo been tosted. The N-methyl-, 6-Cl-, 
7-Cl-, 5-methyl- and 5: 7-dimethyl-isatins all give 
colours similar to isatin (but none of these justifies 
the replacement of satin). The 6: 7-dimothoxy, 
4Cl-, 7-COOH- and N-acotyl-watins, 4 : 5-benzisatin 
and 5 : 5’-di-watyl are negative. 

The advantages of this drpping technique ere that 
the amino-acids are inaolublo in acetone and thore- 
fore do not spread, the paper dries in 1-2 min.. thero 
is no offensive smell (compare butanol or solvents 
containing 1 per cent collidine or pyridine) and tho 
colours are generally deeper. The method 16 
economical and the use of an expensive spray gun 
or tiresome and fragile handspray 1s eliminatod. 

Ninhydrin, as 0-2 per cant solution in acetone, is at 
least as satisfactory when applied by dipping as by the 
conventional spray technique. The colours develop 
after 1-2 min. at 105°C. or in 2-4 hr. in the cold. 
After this method had been in use for some time, it 
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was noted that Toennies* had recommended the 
seme method. 

ipping m Ekhrlich's reagent, p-dimmethylamino- 
I dehyde, prepared fresh as & 1 per oent solution 
In & mixture of nine volumes of acetone to one vfiume 
of concentrated hydrochloric acid, gives the usual 
purple tryptophane colour within two minutes in the 
cold, deepening on standing. This compares favourably 
with the method of Delgliesh*, which takes two hours 
for tryptophane to appear. In general, the method 
ig quicker for many of the amino-acids and amines 
listed by Dalgliesh. 

Although this technique was developed for my own 
work on ammo-acids, it is particularly valuable for 
student use, especially where speed in development 
(as for tryptophane) 18 a great advantage. 

The technique has only been &apphed to ammo- 
acids ; but I believe that it would be equally valuable 
for many other classes of compound which are 
insoluble m acetone, ether or other volatile solvents. 
In addition, the method should be of value for spot- 
test reactions on paper, as these aro often more 
sensitive than those carried out in the teat-tube. 

I wish to thank Dr. J. B. Jepeon for his help and 
encouragement. 

Ivor SsorH 


Courtauld Institute of Biochemistry, 
Middlesex Hospital, 
London, W.1. 

Oct. 30. 
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is ii Pa Dent O. B, and Mama H., Selene, 118.021 (1950). 
A O. and J «» Biookim. Biophys. 
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* Toennles, G., and Kolt, J. J., Amal, Chem., £3, 823 (1951). 
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Elastin and Elastase 


Iw previous publications'*, we reported that 
extracta of animal pancreas made with fluids of 
different pH exhibit varying elastolytio activity 
(e.u./gm.) on account of the oe of elastase 
inhibitor, which in the pancreas is bound to elastase?. 
If crude neutral solution, the activation of elastase 
may be carried out by acidifloation, dialysis or pre- 
cipitation with ammonium sulphate’. In all these 
procedures the elastase is being liberated from 
elastase-inhibitor. It has been pointed out by us 
that two types of elastase-mhibitor exist, namely, 
one in the pancreas and another in the blood serum‘. 
Whereas that from the pancreas dialyses in 24—32 hr. 
and can be demonstrated in the dialysate, that from 
the serum cannot be di f 

We determined the elastase content of the panoreas 
of healthy young men who had died suddenly in 
consequence of accidents and compared the value 
obtained with the elastolytio activity found in the 
pancreas of men who had died of various diseases 
or hed had arteriosclerosis‘. Extracta were prepared 
from each human pancreas using the following 
methods : (1) fresh pancreas extracted with a double 
volume of N/10 acetate buffer of ‘pH 4-7; (2) same 
as (1), with su ent dialysation for 24 hr. ; (8) ex- 
tract of d pancreas powder prepared as (1) 
but with a five-fold volume of buffer ; (4) same as (3), 
with ent dialysation for 24 hr. 

We found that the pancreas of young healthy in- 
dividuals (group 1, 10 cases) contained 208 + 56 e.u./ 
gm. The pancreas of those who had died of various 
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diseases without arteriosclerosis (group 2, 14 cases) 
contained 155 + 49 0.u./gm., whereas the pancreas 
of men who had had arteriosclerosis (group 3, 36 
cases) yielded 9 + 6:5 e.u./gm. Comparing the values 
of either group 1 or group 2 with group 3, the differ- 
ences are significant. In 54 per cent of the cases of 
group 8, elastase could not be detected in the pancreas 
at all. Hall, Reed and Tunbridge’ were not able to 
obtain elastase from human pancreas. This oan 
be lained only by supposing that they disregarded 
the: elastase inhibitor of the pancreas, the presence 
of which makes it impossible to demonstrate elastase 
without activation in sodium chloride or water ex- 
tracts. Another possibility would be that they 
examined only human pancreas which contained no 
elastase. In the pancreas of men above the age of 
forty elastase is often lacking. Contrary to the finding 
of Hall, Reed and Tunbridge, however, we find that 
the pancreas of healthy men contains elastase, as 
has already been reported in our first publication’, 
Banga and Schuler’ found that, following the 
action of elastase upon elastin, carbohydrate is 
liberated. This is in accordance with the finding’ of 
Hall, Reed and Tunbridge. The only difference is in 
the quantity of carbohydrate found. According to 
our resulta, as a consequence of elastolysis 10-12 per 
oent of carbohydrate is liberated from the elastin of 
Stein and Miller as well as from the elastins of both 
Gross and Banga. Hall, Reed and Tunbridge obtained 
from the aorta 2 per cent polysaccharide only. By 
the orcin method of Rimington* only a small part 
of the carbohydrate can be estimated, whereas the 
whole quantity can be determined by titration with 
hypoiodide or by the method of Hagedorn—Jensen. 
The elastin dissolved with elastase reduces ferrio to 
ferrous iron in the cold and decolorizes dichloro- 
phenolindophenol when heated. Molisch and Bali- 
wanoff tests are negative. The carbohydrate liberated 
during dissolution of elastin resembles, in ita reduci 
properties, glucosamine, since it cannot be estima 
by the orem method of Rimington and it does not ‘ 
give either the Molisch or Seliwanoff tests. 
I. Banga 
J. BALÓ 


First Department of Pathological Anatomy 

and Experimental Cancer Research, 

University of Budapest. 

1 Banga, I., 1st Internat. Cong. Biochem., 122 (1040). 
1 Banga, I., and Baló, J, Kiséeletes Orvostudomány, 2, 271 (1050). 
3 Baló, J., XV Congress of tbe Hung. Physiol Boo., 8 (1910). 
* Baló, J., &nd Banga, L, Nature, 164, 491 (1049); Acts Phys. Aosd. 
. (in the press). 
? Hall, D. A. Reed, R., and Tunbridge, E~ H.,N «ivre, 170, 264 (1052). 
* Baló, J., and Banga, I, Sohweis, E. Path. w. Baki., 18, 850 (1949). 
? Banga, J., and Sohuler, D., dots Phys. Acad. Sol. Hung. (1n the pres) 
* Rimtngton, O., Biochem J, 34, 931 (1940). 


Effect of Acetoacetate on Glycogen 
Synthesis and Glucose Utilization in the 
Isolated Rat Diaphragm 


THE effect of ketone bodies on carbohydrate 
metaboliam is still obecure, and several theories have 
been proposed to explain their aotion'*. Nagler‘ 
incubated surviving rat diaphragm in phosphate 
buffer medium containing glucose (200 mgm. per 
cent), glucose and insulin (0.08 unit per 1-0 ml.),’ 
glucose, insulin and acetoacetate (50 mgm. p 
No effect of acetoacetate on glycogen synthesis was 
observed. Parnes and W mer! reported that 
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acetoacetate depressed glycogen synthesis in the rat 
diaphragm, thus differing from other metabolites. 

In the present experiments, we have extended the 
studies of Nagler and of Parnes and Wertheimer. 
Diaphragms of rata fasted for one day were incubated 
-in phosphate buffer solution containing 50-100 mgm. 
per cant gluooee. The addition of 100 mgm. per cent 
acetoacetate to the medium decreased glycogen 
synthesis and increased glucose utilization. These 
effects were highly mgnifloant when the medium oon- 
tained 50 mgm. per cant glucose, and also significant 
in the presence of 100 mgm. per cant. Other products 
such as acetate, pyruvate and acetone were without 
effoot. 

The specific action of acetoacetate was influenced 
by the proportions of glucose to acetoacetate as 
shown in Table 1. An increase of the glucose con- 
centration prevented the acetoacetate effect. 

1 EYyFsoT OF VaRYING GLUOOSB CONONTPRATIOXE IX THE 


Table 1. 
PENSENCE OF AORTOACNTATA ON GLYOOGNEX SYNTHWAIS AYD GLUCOSE 
UTILIZATION 


Diaphragms were incubated at 37* 0. for 2j hr. Glycogen synthol 
and glurose utiliration expressed as mgm. glucose per 1 nm. 


wet trane 

















The resulta shown in Table 1 explain the results 
obtained by Nagler. 

Addition of insulin to & medium containing glucose 
increased the glycogen synthesis and glucose utiliza- 
tion by the rat diaphragm, as was first described by 
Gemmull*. Addition of insulin to & medium containing 
‘glucose and acetoacetate caused a amaller increase, 
as illustrated in Table 2. z 


Table 2 EFFECT OY AONTOACNTATE DX GLUOONB AXD GLUOOGN + 
INSULIN MODIA 
Diaphragms moubated at 37° O. for 24 hr. Glucose 

oeto&oetate concentration, 


100 mgm. per cent; a 1 
insulm, 0-1 unit per 1-0 mL Glycogen synthesis and glucose utilization 
expresmed trae 











+0 1280 018 
+0-07840 018 


+0 5140 010 
+0 4140-006 








Results similar to those shown in Table 1 were 
obearved in diaphragms of mildly diabetic rata (blood- 
sugar level, 100-300 mgm. per cent); but aceto- 
acetate had no effect on the diaphragms of severely 
diabetic rata (blood-glucoee level, 400 mgm. per oent 
or higher, acetonuria), of rats in diabetic coma, and 
of rata fasted for five to seven days. The latter 
group of fasted rats lost 85—40 cent of their initial 
weight and were in poor condition. 

A single intraperitoneal injection of 100 mgm., 
acetoacetate per 100 gm. body-weight was given to 
normal rate. Acetate or saline was administered to 
controls. 1-3 hr. after injection of these compounds, 
the animals were bled and their diaphragms incubated 
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in & phosphate buffer medium contammg 100 mgm. 
per cent glucose. 

The injected &oetoacetate depressed glycogen 
synthesis in the incubated diaphragms. Acetate and 
saling were without effect. Aoetoaoetate! as well as 
acetate caused hypoglyosmia and moreased alkalosis. 
Aoetoacetate increased acetone bodies in the blood 
to 10 mgm. cent (controls, 4:5 mgm. per cent) 
2 hr. after injection. These in vivo resulta were thua 
Similar to those obtained in vitro by addition of 
acetoacetate to the incubating medium. They were . 


- due solely to the injection of acetoacetate, and did 


not appear after acetate or saline administration. 
It is concluded that acetoacetate has both an in 

vitro and an tn vico influence on carbohydrate meta- 
boliam in muscle. The depression of glycogen 
synthesis by acetoacetate is demonstrable also in the 
presence of insulin. 

A. CHAABI 

"E. WERTHEIMER 
Laboratory for Pathological Physiology, 


Hebrew University, 
Jerusalem. 
June 9. 
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Effect of L-Glutamic Acid Analogues on 
the Enzymatic Formation of Hydroxamic 
Acid 


AQUEOUS extracts of &oetone-dried sheep brain 
form hydroxamic acid from r-glutamio acid and 
hydroxylamine in the preeanoe of adenosine triphos- 

tet. It was found that this reaction is inhibited 

y DL-N-(y-glutamyl)-ethanolamine. Molar ratios of 
DI-N-(v-glutemyl)-ethanolamine to r-glutamio acid 
varying from 2:1 to 10:1 gave inhibitions of 10— 
Lr cent. On the other hand, pr-a-methylglutamiq 

id not only did not inhibit the reaction between 
L-gluteznio acid and hydroxylamine, but could bo 
substituted for glutamic acid in this reaction, 
apperently with the formation of a-methylglutamo- 
hydroxamio acid. 

The sheep brain transferase system! which forms 
glutamohydroxamio acid from hydroxylamine and 
I-glutamine is not affected by DI-N-(y-glutamyl)- 
ethanolamine but ig inhibited by DL-a-methylglutamio 
acid as well as by p-glutamio acid. Molar ratios of 
DI-a-methylglutamio acid to r-glutamine varying 
from 2:1 to 20: 1 gave inhibitions of 25-70 per oent ; 
whereas molar ratios of p-glutemio acid to L-glutamine 
varying from 1-25:1 to 6:1 gave inhibitions of 
25-45 per cent. 

Both the synthesizing and the transferring reaction 
were measured by estimation of the hydroxamio acid 
formed. The synthesizing reaction was also measured 
by estimating the inorganio Phosphate liberated from 
adenosine triphosphate. 

When in the synthesizing reaction between DI-a- 
methylglutamio acid and hydroxylamine the latter 
was replaced by ammonia, free phosphate was also 
libegated from adenosine triphosphate. Evidence 
Indicating the formation of a-methylglutamine was 
obtained by use of paper chromatography. 
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An inhibition of the synthesis of glutemohydrox- 
amic acid from glutamic acd and hydroxylamine by 
DI-N-(y-glutemyl)-ethanolamine was also obtained 
with di extracta of &ootone-dried pigeon livers 

according to Speok*. These extract@ also 
formed a hydroxamio acid from hydroxylamine and 
DL-a-methylglutamio acid. 

‘An inhibition of both the synthesizing system and 
the transferase system by methionine sulphoximine 
has recently been, described by Pace and McDermott‘. 

This investigation was supported in part by a grant 
from the Rockefeller Foundation. 

f N. LIOBTENBSTEIN* 
. Haugan E. Ross 
E Perr P. COREN 
Department of Physiological Chemistry, 
: University of Wisconsin, 
Madison. 


June 28. 


* On leave from the Hebrew University, Jerusalem. 
1 Wlliott, W. H., Bwohem. J, 48, 106 (1961). 
"Bonot, Mi ere KW. Laytha, A. and Wasetech, H., Nature, 


t Bpeck, J. F., J. Biol. Chem., 179, 1405 (1949). 
4 Pace, J, and MeDermoti, H. H., Nature, 109, 415 (1962). 


Nor-Effect of Hyaluronidase on the 
Spread of CEstrone 


&xxcH rt is known, that hyaluronidase inoreaseg the 
spread of certain substances in the skin of mammals 
by increasing the ility of the dermis‘, it 
appeared possible that this enryme might affect the 
spread of cstrone where this can be shown to be 
localized in the dermis. 

The administration of oxetrone to Brown Leghorn 
oapons changes the oolour of developing feathers 
from black to rust. If a small amount of cetrone 
in 60 per cent alcohol is injected intradermally, such 
an effect may continue for some days and is mainly 

roduced in the vicinity of the injection’, although 
eathers developing in other perta of the body may 
piso react. It may be supposed, therefore, that while 
some of the hormone is carried away, some remains 
available near the site of the injection and is re- 
sponsible for & localized reaction. 

It is possible that such results are explained by 
the fact that the wstrone was injected in alcohol, 
ginoe it is now known that, although alcohol penetrates 
the dermal barrier freely at first, the area of spread 
is afterwards limited by skin tion which 
follows?. Nevertheless, it waa tho worth while 
to if this partial localization of the effect of 
nala cestrone was affected by hyaluronidase. — 

Intradermal injections of œstrone with and with- 
out hyaluronidase were made in plucked patches 
where feathers were regenerating on the breasta of 
Brown Leghorp capons. These injections also con- 
tained hæmoglobin prepared from fresh sheep’s blood, 
sinoe the degree of spread of hæmoglobin is an 

method of assay of hyaluronidase. Smoe 
ceetrone is only very sparingly soluble in water and 
hemoglobin, coagulates in strong alcohol, it was 
found convenient to use a mixture of hæmoglobin 
and cestrone in 40 per cent alcohol. Doses of 0:1 ml. 
were given, and the concentrations were 80 arranged 
that each dose captained 0-05 mgm. of cestrong or, 
in a few oases, half this. Similar mixtures, in similar 
doses, were used in the experimental series, but with 
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the addition of hyaluronidase equal to the castrone 
in weight. In each experiment each oapon received 
two injections at intervalé of a week. After three 
months, the feathers were plucked and filed. g 

When hyaluronidase was meluded in the injection, 
ita was shown by an immediately increased 
rate of spread of hemoglobin. The area of sub- 
sequent spread of hæmoglobin was recorded on plots 
of the feather patches approximately six hours 
after the injection. Fifty-four injections were made, 
half of which contamed hyaluronidase: of these, 
seventeen gave an increased spread m six hours; - 
in seven cases this spredd was not markedly increased, 
and im three it was reduced aa compared with the 
controls. 

On the other hand, the inclusion of the enryme 
was not associated with any significant change in 
the following measurements made on the plucked. 
feathers: (1) the area of the Tust-coloured : 
mark on any feather in the patob ; (2) the length of. 
the longest rachis mark; (3) the average area of. 
mark per affected feather; (4) the average length’ 
of rachis mark affected feather; (5) the total 
affected area of feather; (6) the percentage of- 
surviving feathers affected. These resulta were, 
obtained from experimenta on six birds, in which 
it was possible to make fifteen strict comparisons , 
between marks caused by estrone with and without: 
hyaluronidase. 

These resulta seam to indicate that, although the 
rate of of the hæmoglobin is affected, the 

of castrone is not affected by hyaluronidase. 
t is, however, possible that the interstitial pressure . 
did not remain sufficiently high for the hyaluronidase . 
to affect the ultimate spread of the injection. It 


.has been shown that, in an intradermal injection, 


hyaluronidase only acta if there is local increase of 
interstitial preasure produced by the injection. As 
the injected fluid spreads, the bleb pressure dimm- 
ishes until it is equal to the normal interstitial 
preasure of the akin. At this point excess hyaluronid= 
ase no longer affects spreading’. In our experiments 
we found that the rate of spread of hæmoglobin was 
initially increased, but we do not know whether the 
ultimate area of spread was affected, as the indicator 
became too indistinct to be measured. Bes 
In further work to test whether hyaluronidase ` 
affected & non-local reaction, spayed female mice ` 
were implanted with a crystal of castrone in the neok , 
and half of them received in addition dry hyal- 
uronidase. The hyaluronidase is probably rapidly. 
dissolved in the body fluids. By this means any oom- 
plications which might have arisen from the use of 
any solvent or vehicle were eliminated’, although 
the possible differant states of the orystals used may 
be & ground for oriticigm of this method. The results 
seemed to indicate that the enzyme did not affect 
the rate of uptake of metrone by the animal as 
measured by the time of onset or by the rate of 
thickening of the vaginal epithelium:. In another 
series, hyaluronidase disso in water was repeatedly 
injected subcutaneously following implantation of 
cestrone crystals as above. Once more, no significant 
effect of the enzyme could be found. 
Although this work is not regarded as complete or 
conclusive, it appears that in the mouse the uptake 


of oxtrone is controlled by some mechanism loss 


easily disturbed by hyaluronidase than is, for ex- 
ample, the mechaniam which controls the 

of such substances as are used medi in 
hypodermoclyzis*. i 
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This work was done during the tenure by one of 
us (M. E. B.) of & reeearoh award of University 
College, Hull. ut ' 

Many E.BaowxnEAD (Mas. WEBBTER)* 
PxoL Q. 'ESPINABSH. 
Departmant of Zoology, 
University College, 
Hull. July 15. 


* Now at the Department of Zoology, Untverslty, Sheffield. 
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Seasonal Fluctuations in the Degree of 
Hatching from Cysts of the Potato 
Root Eelworm 


Tes rate of hatching of larvw from cysts of the 

. potato root eelworm H. rostochiensis Woll. durmg 

in vitro hatching teats has been found by many 

workers to show seasonal fluctuations, & high level 
of larval emergenoe during the summer months 
declining to a negligible hatch during the winter. 

After a series of experiments to measure this 
fluctuation, quantitatively, Lownsbery concludes! that 
the phenomenon is inherent in the physiology of the 
worm and is not correlated with any seasonal differ- 
once in the leachings used. He agrees with Reinmuth? 
that to winter conditions is not necessary 
for the mduction of the dormant period. His attempta 
to break the dormancy by temperature and humidity 
control were unsuccessful. The phenomenon of winter 
. dormancy was also demonstrated by Trifütt*. 

: We have been conducting òn vitro hatching tests 
for a number of years, and now wish to record that 
¿for the past three years we have not found any 

t diminution.in the ‘hatchability’ of the cysts 

'- during the winter months. ts floated from soil 
collected during the spring summer months are 
rolled from the debris and stored in small bottles or 

` large tubes in a dark cupboard at room temperature. 
` The oorks are notched st one aide to allow free air 
erculation. No attempt is made to maintain a 
uniform temperature; tbe normal fluctuations in 

- room temperature appear to have no harmful effect 
. provided the temperature does not fall below about 

15°C. The root diffusate used in all the hatching 
tests is collected the summer, pooled, mixed 
and then stored at about 3°-4°C. When setting up 
a hatching test,-the cysts are weighed mto batches 
.on & mioro-balanooe* and soaked in tap water for about 
fourteen days. Afterwards, the water is ramoved and 
root diffusate added, when normal hatching occurs. 
Our experience indicates that Heterodera cysts are 
not essentially subject to a winter dormancy. The 
low hatches during the wmter months encountered 
by other workers probably result from the influenoe 
of external environment, possibly soil conditions at 
the time of cyst extraction. This view 1s supported 
by the fact that cysts washed from soil taken from 
flelda in late autumn or winter show an apparent 
dormancy, whereas cysts recovered from the abovg 
‘soil during the summer and stored under the same 
conditions do not. The &pparent dorm&noy enoount- 
ered cannot be of so fundamental a nature as suggested 
by Lownsbery!, since cysts recovered from soil and 
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stored under the oonditions described &bove are 
capable of hatching at the normal rate throughout 
the winter months. 


© ELIZABETH REID 
Rothamsted Experimental Station, 
Harpenden, Herta 
July 8 


1 Lowmbery, B. F., Phytopath., 41 (10), 880 (1951). 

+Remmuth, R, S. Pkanssnkraaba., 30, 241 (1029). 

*Trimtt, M. J., J. Helmiath, 8, 185 (1980). 

‘Fenwick, D. W., and Reid, B., J. Hehmixik, 96 (3/1), 173 (1961). 


Experimental Induction of Male Cones In 
Pinus sylvestris 


Ir is well known that seedling trees of Pinus 
syleesiris, in common with those of many other 
woody species, pass through 4 juvenile period, during 
which no reproductive organs are formed. The first 
female cones appear at the age of about seven years, 
while male cones are not usually formed until several 
years later. These male cones generally appear first 
on the lower, older branches. 

In 1950, I observed that certain trees of about twelve 
years of age growing in plantation at Oxshott Com- 
mon, Surrey, bore numerous female cones ; but none 
of the trees showed branches which had passed to the 
male oondition. Closer inspection revealed a few 
isolated male shoots, however, and m every case 
these were borne on vegetative shoots of which the 
terminal bud had failed to develop in the previous 
season, due to attack by an insect (the identity of 
which has not yet been determined). As & result of 
this destruction of the terminal bud, the uppermost 
‘dwarf shoots’ (bearmg paired needles) had been 
stimulated to produce & ing bud, and it was in 
such buds that male oones developed. I have 
since observed similar examples on several occasions 
in various Jocalities. 

In order to test whether experimental removal of 
the terminal buds would have the same effect, & 
considerable number of shoots on the lower branches 
of ten of the trees in question were disbuddej 
by hand in January 1951. One or two of tho upper- 
most dwarf shoots on each treated shoot developed 
resting buds durmg the summer of 1951, and these 
unfolded in the spring of 1952. Inspection in May 
1952 revealed that 242 out of a total 472 treated 
shoots (that is, 53 per cent) had developed male 
shoots, and these were the only ones present on the 
trees in question (apart from & few isolated male 
cones again found to be associated with insect- 
destruction of the normal terminal bud). In some 
branches, 100 per cent of the treated shoots had 
produced male shoots. 

Thus, experimental disbudding may be used for 

ing the production of male cones in young trees 
of P. sylvestris and might prove & valuable addition 
to the other techniques, such as bark ringing and 
strangulation, already used in forest tree breeding. ', 

The resulta of the present experiments correspond 
in certain with the experimental induction 
of lateral flower buds in the Haden mango by removal 
of the terminal bud’. 

P. F. Wanxisa 

Department of Botany, 

University, Manchester. 


! Rao Er C., Fur, J. R., and Cooper, W. C., Amer J. Rot., 33, 200 
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FORTHCOMING EVENTS 


Monday, January 5 
BRITEH TEETH E RADIO ESCAMAS, LOXDON SECTIOK (at 
yylene and Tropical A Medico R Keppd? Btrect, 
London, W.O.1), at HS .m.—Dr. G. Vesn. “The Alodern Single 
enium "Photooell, 


Tuesday, January 6 
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Microscope for NA Specimens", 


Wednesday, January 7 


PHYSIOL Boonrrr, REO d GROUP (at the Imperml Coll of 
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3.30 Vig eni pert, 


Victoris 


BoorerY OY LoXDox (at Burlington H locadilly 
London, W.1), at 5 mur, A. H. Haaren: “om loa ot 
the Ohief Jute-Bubati Plants”, 


Friday, January 9 
BETAH PHYCOLOGICAL Boonerr (in the Hatton Lecture Theatre, 
een Mary on Mule End 


postum Algal Ecology” ; Aoooun 
Surreys of eee Dr. H. Conway Dr. hie oe 
rai ec s 
re Brag at i p.m.—Fint 
AL ASTRONOMICAL BOGINTY iD ae House, Piocadilly, 
2, W.D, at 1.30 p.m—Sclentiflo Pa 
LASTTTUTE OY EOOKOMIO HXGIXENEUMG pom. Hr TAL Gumla. 
P Cavendish Square, London, W.1), us CREME EP 
“Wor: Btudy as a Means of Improvmg 
TA d oF Arn ee IE FINM Grannis Geom d GROUP (ai the 
T pan. nd Troptoal Medicine, Kep Street, 
Oai m.—Prof. B. R H. Jones, F .: “Row 
Mori to 
Saturday, January !0 
BRITIBH PsrouobLogIldAL Bociwry (m the Pharpa Omer Bier Tonia 
of reir ed 


W.O.1), af 2.80 C. s 
Unreasonablo Dano: hums B. ieee “An 
Technique involving Projection from the Tactile Kinesthetic M 


tyes". 
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before the dates mentioned . 

e ANMINTAMT (Grade B) IN OmNxIMTRY (with good honours degree 
at the Brighton Technical College—The Education Officer, 54 O. 


Steme, Brighton 1 Cente ane 


OROL PATHOLOGY—The Registrar, The 


University, Leeds 2 (January 12). 
[cie Dr and PHYSIOS GRADUATES to join & group working 
end The Becre 


BIOOHEMINT and Veterinary enoe, 
Adelaide, to be e for all the routme work of the biochemistry 
division of the Institute, and also to have of the bio- 
chem d ent the Royal Adelaide Hospital—The ME 
General for th A ustralia House, Marble 
London, W.1 (January 17) 

PRIXOIPAL O OrFIONRS and SENIOR SCICUTEIFIO OFFICERS 
for research development work associated with the testing and 


‘curs (Grade parses to be Mere for ihe erg 
ent, 
pm 
E guided wa Batebbahm Tecate and develonme 


th ax MP he ong’ enge V^ dee, D. S Promus prea d. ig Dalle House, 


or Temy Boos mom 


eater The Untvernity, ie Hanaheater 18 (January 20). 
Tx $c I hrnos! che chemist or chemical 


TT/577 at, 26). 
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ELDERSHIP IN HUMAN PHYRIOLOGY at Bt. MES Hospital ee 
Bohool—The Acedemio S iiri Uurversity of London, 


LC.l REBNAROH IN OB, OHEMISTRY, EBXGINEER- 
ING, MDOETALLURGY, PHARMACOLOGY, OT ject—The 
R The University, Liverpool 

kom FILLO 


A 
ably, training in pasture 


om 
London, 8&.W.1, quoting ODE AUTE. 
xi m IN BOTANY—The Registrar, The Utiversty, 


The 
Tehsil apd Scleifo Hagatet GO), Amadou, 20 King Bleek, 
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The irector, H.R. Radiobiologica] 
Research 1 Unit Atomic Energy Research Establishment, Harwell, 


Didcot, Berka. 
BormeTIw1o OFFICER, Grade T (a good degree in science, 
or mathematics is ) IX THE HNGINBERIXG LABORATORY 
‘The Dtreetor of Railway Executive, 222 Marylebons 
London, N.W.1. 


BaNIOR ÜCIENTIFIO roto BonerIO DERE mu first- e 
the Water Pollution Research Labora Awaited, T er 
in the 


of salphide—The of Labour and N: Bervice, Technical 
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Bc Natonal Building Studies, Specta] Report No 14: 
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Tho Use Use of Water Hea Appliances , and the Italation?, 
o£ doy ater and the Appliances Available. 
. H.M. Stationery Offibe, 1062.) 34. net. 


Other Countries 
Nyasaland Protectorate. Annual Geological 
Department for xr rar 19061. Pp. Raport of tie (Zombe : À 
1011 


mont Printer, 1 196 
Centro Brasileiro de Pesqumes Fiucas, Notas de Fisioa No. 4: 
A New Radioestive Method for Marking Mosquitoes, By Mario B. 
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Faca o: 8: Methods of Obtaming Tigh rhe by. Tanla ton Y 
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SOCIAL ADJUSTMENT IN THE 
MODERN STATE 


N his presidential address to the British Association 
at Blackpool in 1936, Lord Stamp urged that 
society should seek consciously to regulate the rate 
of change resulting from technological development 
to an optimum point in the net balance between gain 
and damage to society as a whole. Lord Stamp 
firmly believed in the possibility of a science of social 
adjustment, once we had accepted Whitehead's 
dictum that we are living in the first period of human 
history for which we can no longer assume that each 
generation will live substantially amid the conditions 
governing the lives of its fathers, and transmit tho.o 
conditions to the succeeding generation. Moreover, 
in this address, as in his later book, "The Scienco of 
Social Adjustment", Lord Stamp fixed his gazo 
particularly on the human aspects of the problem of 
adjustment and the need for ordered knowledge and 
principles m such varied fields as production, indus- 
trial health and ethios. 

That plea has found strong support since in the 
writings of Elton Mayo and Chester I. Barnard and 
others, and it is recalled by & book which has recently 
come from the British Institute of Management". 
The three studies, by J. F. Scott and R. P. Lynton, 
of the Institute's Field Ressarch Group, in this book, 
of & colliery, a village factory and & large hosiery 
factory, and the rescarch method which they outline 
and discuss in an appendix, seem to express exactly 
the approach for which Lord Stamp pleaded. The 
book is both a tribute to the value and potentialitios 
of the British Management Institute and a valuable 
contribution to the technique and philosophy of 
social adjustment on which it is becoming clear the 
future of the social soourity State largely depends. 
The critical account of research method is possibly 
the section of most direct interest to the man of 
science, and this alone should contribute to a sound 
appreciation of both the limitations and the value of 
social science, not merely in management but also m 
social problems and human relations generally. 

The wide appeal and relevance of these throo 
studies ia most apparent, however, in the second part 
of the book, in which & comparative interpretation of 
the three studies is attempted and tentative general- 
izations are made on the broad issues of organization, 
communication, control, and especially on the process 
and means of continued adaptation. The bearing of 
the observations recorded, not merely on industrial 
relations, but also over a far wider field, is unmis- 
takable ; and perhaps the outstanding feature is not 
so much the complexity of the relations studied os 
the evidence provided that people are not unnaturally 
resistant to co-operation, change or adaptation once 
full account 1s taken of their mterrelationship and 
the full situation. In contrast to the depressing 
picture of ossification revealed by such studies as 
that of Dr. Goldstein and some by the Acton Society 
Trust, we are given & picture of adaptability and of 

yaa Studies in Management. 


ton. Pp. ATE. (London. Rou 
) 188. ne 


Jerome F. Scott and R D. 
and Kegan Paul, Ltd., 


50 ^" NATURE 


willmguess to work and to co-operate which holds 
real promise for the economio future of Britain. 

As has been said many times already, by Elton 
Mayo and others, industry, and especially indystrial 
change, must be considered in the context of the 
society in which it exista. The complex, but informal, 
relations between those working together in an 
industry and the surrounding coramunity constitute 
a social structure which cannot be disregarded in tech- 
nical development and change. Should this structure 
be ignored, the industrial community loses ite stability 
and sense of security. Social sickness develops, finding 
expression in absenteeism, mefficiency, and resist- 
ance to furthor change; and such social mckness 
must be cured before tho industry can becomo 
strong and efficient, or the community secure and 
confident. 

Evidence has already boen provided by the Acton 
Society Trust of the difficulties caused by the careless 
disturbance of the old social structure by national- 
ization. The study described here of tho pattern at 
& Scottish colliery shows how profound has been the 
disturbance of the miners’ own ways of living and 
working together, and the social dimmtegration that 
nationalization and technical advance can cause, 
however unwittingly. What was onoe a highly 
flexible organization 1s steadily becoming more rigid, 
and the problem of adaptation becomes still more 
acute. 

Even here, some attempt has been made to recon- 
cile new methods with the old ways, and the encour- 
agement of team-working at Bolsover is cited as 
example. The difficulty goes far deeper than the 
question of effective communications, joint con- 
gultation or of traming and promotion, although the 
observations recorded by Mr. Scott and Mr. Lynton 
largely bupport the findings of the Acton Society 
Trust on these pomts. No formal alternatives exist 
to the re-establishment of good informal relationshrps, 
and the first concern of those involved in questions 
ef productivity and efficiency in the nationalized 
industriee—with oll that those factors mean in 
Britain’s economic future—should be to secure the 
conditions in which such relations oan be fostered 
and developed spontaneously and undisturbed by 
political controversy. 

In regard to the mining mdustry in Britain, the 
study points rather to the negative effect of the 
disruption of informal relations. In the other two 
studies—of the introduction of a new faotory for 
finishing homery in a northern minmg town without 
previous experence of industriae] employment for 
women, and of the adaptation to post-war changes 
of the firmly established social structure in a large 
hosiery factory—positive evidence is given of tho 
value of careful attention to that social structure. 
On one hand, it proved possible both to integrate the 
factory with the mining community and to carry the 
existing social structure into the factory; and on 
the other, to make the necessary changes without 
disruptmg the accepted structure. 

Too much stress clearly should not be laid on these 
two examples. The mterest of the studies lies rather 
in the demonstration of what is possible by the use 
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of appropriate methods. Experience doubtless will 
lead to the development of improved methods in 
time, if only as Mr. Scott and Mr. Lynton here urge, 
like J. T. MacCurdy ten years earlier, we take informal 
organizations seriously.: Even specialization, they 
point out, 18 not necessarily & source of diffloulty, 
provided ıt is kept in balance, and spontaneous 
processes are helped to adapt themselves to changing 
requirements. What 1s required above all is not so 
much that there should be no disturbance of balance 
as that & new balance should be achieved wherever 
the old is destroyed or disturbed. The question of 
size or funotional specialization has to be considered 
and decided not on purely theoretical grounds, but on 
the practical issue of the effect on the balance between 
& works and its environment. 

The first consideration is that a community should 
be a well-balanced, coherent social unit in which 
people work as well as play and live; this consider- 
ation is too frequently ignored, even though few 
factories can be so closely bound up with the sur- 
rounding society as & mine. None the less, they are 
all social mstitutions as well as industrial unite, and 
Mr. Scott and Mr. Lynton are fully aware of the 
bearing of this consideration on town planning and 
the location or dispersal of mdustry. The response . 
described in these two studies to efforts made to 
understand and foster existing relations in the 
community, to explain the reasons for change and to 
avoid adverse efiects on status, shows that co- 
operation can be secured and change accepted 
without opposition. 

On such evidence it ıs worth while taking time 
and making the effort to release the forces that make 
for co-operation, keennees to work, and adaptability. 
Nor 18 it simply a matter of education and improved, 
means of communication, 80 that thoee a Yected cans 
both understand the reason for a decision and feel 
that they participate in it: it involves searching 
demands on management to ensure that the impli- 
cations and ramifications are worked out and assessed 
as the change proceeds, and that attention is paid to 
the social costs as well as to the material or economic 
costs. Above all, there must be consideration for the 
balance of security in his relations with others which 
a man requires if he is to remain adaptable and to 
accept change. 

Tho emphasis placed on this last factor 18 the more 
important because in these studies no countenance 18 
given to the illusion that security itself is an objective. 
The argument here is for security ın the procesa of 
change; & disposition favourable to change arises 
from confidence that the change is necessary, and 
that tho change and the methods by which it is 
carried out are really beneficial. The real task of 
management is to help the organization as a whole 
to perceive the need for adaptation and to adapt 
itself accordingly. The value of those studies, it may 
be reiterated, lies especially m the demonstration, 
not merely to industry, but also to the politician 
and government admmustrator, that, however drastic- 
ally circumstances may change, there are still ways 
by which an organization may adapt itself rapidly ın 
a orvilized and efficient manner. The task of govern- 
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ment, ag well as of management, is to discover theco 
ways and foster their use. 

The optimism.which these three studies encourage 
ig supported by the trend of the discussion on the 
manager and the worker which took place at the 
Present Question’ Conference on Freedom and 
Responsibilrty. Both the Earl of Verulam, speaking 
on the manager, and Mr. A. E. Carthy, of the Inter- 
national Department of the Trades Union Congress, 
speaking on the worker, recognized that industry 
must take its part in the life of the community, and 
that industry must be built up in close and happy 
and fruitful relation with the outade world. Lord 
Verulam stressed first the responsibility of the 
manager for making his organization human, and for 
fostering the nght atmosphere as well as the oppor 
tunity for achievement and for service to the com- 
munity. Mr. Carthy no less clearly insisted on the 
social responsibilities of industry, and on the need 
for trades unions themselves to accept those respons- 
ibilities and to seek to train their members in socal 
responsibility. Those who address themselves to the 
nnmense task of the education required to remove 
misunderstandmgs and old prejudices, or to the 
discovery, in any particular social or industrial 
context, of the vital mformal pattern of human 
relations and to base their policy and actions thereon, 
need not despair of response. Nor need the trades 
unions themselves fear to take up the heavy task of 
modifying and adaptmg the archaic fossilized struc- 
ture so powerfully indicted m recent books by Dr. 
J. Goldstein and by Mr. Alan Flanders, to enable 
the unions to meet the needs of an industrial or 
technical age. 


SOME FUTURE PROBLEMS IN 


AVIATION MEDICINE 


Physics and Medicine of the Upper Atmosphere 
A Study of the Aeropause. Editors: Dr. Clayton 8. 
White and Brig.-General Otis O. Benson, Jr. The 
Proceedings of a Symposium on the Phymos and 
Medicine of the Upper Atmosphere held at San 
Antonio, Texas, November 6, 7, 8, 9, 1951, sponsored 
by the Air Unrversrty School of Aviation Medicine, 
Randolph. Field, Texas ; by the Lovelace 
Foundation for Medical Education and Research, 
Albuquerque. Pp. xmv+611+46 plates.  (Albu- 
querque: University of New Mexioo Press, 1952.) 
10 dollars. 

HE recognition of aviation medicine as & subject 

for special study and research dates from the 
First World War, when much attention was given to 
methods of selection of men suitable for flying duties. 
But the hterature contains much of earlier E 
for example, obeervations on the physiological effeote 
of atmospheric pressure change during balloon flights, 
gea-diving and mountaineermg; and even Robert 
Boyle’s account, published in 1670, of bis expermmente 
on animals under reduced pressure. is 
‘ Although a great deal of work must always be 
devoted to methods of personnel selection, the bias 
has been tendmg to ahifb for some time. Modern 
aircraft impose conditions well beyond the extremes 
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which even the fittest ocoupants can withstand ; 
considerable’ research is necessary to reduce the full 
impact’ of these conditions’ and the scope of tlus 
research advances step by step with aircraft per-- 
formare. The book under reviow 18 based upon & 
symposrum gathered to survey & wider fiold of 
knowledge than is ordinanly regarded at present as 
forming the territory of aviation medicme. Its aim 
was ''the collection of available opan data to provide 
much of the information eesential to planning futuro 
research necessary for manned flight towards the top 
of the atmosphere". The result has been to bring 
more clearly into focus some of the problems which 
will arise when attempting to ensure hoalth and 
safety, not only 1n the aircraft of the future, but also 
in man-carryirg rocko‘s and artificial gatollitee, and 
even in attempts at interplanetary travel. When 
some of these developmenta will take place 18 still 
uncertain, but something of their inevitability 1s 
conveyed by one contributor, H. Strughold, who. in 
a passage which appeals to the imagination, states - 
“The conquest of the outakirta of the atmosphers, 
and eventually space, 1s & revolutionary event coni- 
parable only to the transition of the aquatic animals 
to the land in geological times. . . . We are in the 
amphibian stage now”. 

There are articles contributed by thirty-four 
Bowmntiflo workers, specialisis in the topics disoussod. 
It 18 not possible to reproduce the list of titles in full, 
but the subject-matter includes: the physics and 
chemistry of the upper atmosphere; the radiations 
occurring therein, moludmg X- and ultra-violet 
radiations of solar origin and cosmic rays; tho 
biological effecta of these radiations; dangers from 
meteorites; temperature extremes encountered in 
high-altitude and high-speed flight, and protection 
therefrom; the effects of acceleration, and of 
‘weightlessness’ ; preservation of health during pro- 
longed occupation of & sealed cabin; and ability to 
survive high-altitude conditions in emergencies, such 
ag after cabin puncture or ‘bail-out’. 

Some of the apparatus, meluding rockets and 
balloons, which forms the equipment for ultra-high 
altitude research is also described briefly. Many of 
the problems mentioned could be further investigated 
only with such equipment, but it ia pointed out that 
the steadily increasing range of artificially produced 
radiations arising from developments in particle 
accelerators may enable some of the relevant oxperi- 
ments on biological material to be performed at 
ground-level. 

With such an unusual book as this, no very deflnito 
stipulations can be made as to what it should or 
should not contam. It is sufficient to say that thore 
are some very readable articles which will provide 
useful mtroductions to more detailed study. TH 
whoee interests he particularly 1n aviation or aviation 
medicine will surely find much food for thought. 
Also, anyone with more general interests, browsing 
at random, will discover a variety of mformation. 
For example, the correct procedure to be followed on 
finding & freahly fallen meteorite is probably not 
widely known and is described by L. Lapaz. Not 
only should all evidence facilitating an ostimate of 
the angle and velocity of impact be preserved, but 
also the meteorite should be made avaiable within & 
few hours at most to the nearest laboratory for auto- 
radiographic and other tests for radioactivity. The 
pregise importance of such testa is apparontly the 
subject of some controversy ; however, being per- 
formed on & sample of matter from space, they might 
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lead to further knowledge of coamic radiation, 
particularly regarding its potency in induoing radio- 
activity in exposed material. 

The overlapping which w so often a fault with 
publications of this typo seems very largely fb have 
been avoided. It should perhaps be mentioned that 
the word ‘‘aeropause” is defined by its originator 
(K. J. K. Buettner) “as that atmospheric range in 
which the fonctions of the atmosphere, in a physio- 
logically effective degree, fade out, one after the 
other". 

References are given at the end of each article. 
The book is well produced and has a good index. 

K. E. Sema 


PROGRESS IN CYTOLOGY 


International Review of Cytology 

Edited by G. H. Bourne and J. F. Danielli. 
Vol. 1. under the &uspioes of the Inter- 
national Society for Cell Biology.) Pp. xii4-308. 
(New York: Aoedemio Press, Ino. 1062. 7.80 
dollars. 


JAEN new biological journal, or more 
correctly & new biological annual, has appeared, 
and, when such an event occurs, perhaps the most 
natural question to ask in this age of overcrowded 
book-shelves is whether thia new lication can 
justify its place. Does it provide information which 
is not available elsewhere or could not appear more 
appropriately in existing journals? If so, 1s the 
method of presentation as economical as it could be 
and as helpful ? 

The first volume certamly contains many mter- 
esting articles, and much new information 1s presented 
as well as some very useful syntheses. It has been 
the aim of the editors to make the review truly 
international, and while they have partially suco- 
ceeded in this aim, with perhaps an inevitable Anglo- 
American slant, the policy is inclined to lead to 
difficulties in language and outlook (though the 
articles are all, in fact, written in English) unless the 
editors are prepared to edit more scrupulously than 
they have apparently done in presenting the subject- 
matter of the first volume. The purpose of the 
international review is presumably to allow cyto- 
logiste in all branches of the subject to become 
familiar in & general way with events occurring in 
flelds other than their own. Very few of us can be 
expert in all branches of the subject, and the jargon 
of each becomes more and more exclusive and 
unintelligible to the others. If, therefore, a review 
of cell biology is to be useful, it must be written in 
simple language which all can understand. It must 
be the primary object of each author of the review 
articles to explain his subject as simply as possible 
and not to be as cryptio and clever with his jargon 
as he oan. Two examples will illustrate the dangers. 
The following paragraph presumably means some- 
thing to the author and perhaps to workers in the 
same fleld, but one wonders how much it oonveys to 
others: ‘The activators and inhibitors mentioned 
under the Tween techniques have no effect whatso- 
ever on the hydrolysis of the naphthol esters, except 
that eserine (10-* M) appears to inhibit the activity 
of the muscle-spindles of the mouse considerably”. 
Another pair of adjacent sentences in another article 
seems & little curious to the uninitiated : '"This is the 
basis of the a&cid-Giemsa technique, which is now 
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widely used for bacterial cytology. It is of course 
obviously derived from the Feulgen reaction, but 
produces much clearer preparations". Why is it of 
course 80 obvious ? Perhaps m the second and sub- 
sequent volumes the editors will help the reader over 
such difficulties. They will have a hard task; but 
they will have to face it if the review is to succoed. 

Some of the sixteen articles, which are on various 
topics ing a8 & whole from bacterial nuclei 
through the localization and mode of action of 
enzymes to physicochemical studies of cell structure 
and even to a short historical note on early oyto- 
logical research, are little more than original papers 
or summaries of original papers by the same author. 
While sometimes individually in i they are, 
in my opinion, out of place. On the other hand, such 
reviews as those ee oe eal, 
on the basis of staining processes on enzyme 
action m the tration of cell membranes, are on 
the whole well balanoad and useful. Perhaps the 
most interesting theory which 18 developed—and it is 
the declared policy of the editora to provide space 
for the devel t of new theories—involvos the 
folding and anfolding of protein molecules as a basis 
for oamotio work done by cells. This seams to be 
full of possibilities. 

On @ minor pomt, I would suggest that the 
lista of references should include the titles of the 
papers. E. N. WELEER 


USEFUL PLANTS OF THE 
TROPICS 


The Useful and Ornamental Plants in Trinidad and 
Tobago : 

Revised fourth edition by R. O. Williams and R. O. 

Wilhams, Jr. Original edition by W. G. Freeman 

and R. O. Williams. Pp. 335. 

Department of Agriculture, 1951.) 2 dollars. 


T fourth edition of “The Useful and Orna- 
mental Plants in Trimdad and Tobago”, by 
R. O. Williams, sen. and jun., will doubtless prove, 
hike the earlier editions of this extremely useful 
reference work, to be of value in many other tropical 
countries besides the West Indies, for a large pro- 
portion of the plants dealt with are, more or less, 
cosmopolitan throughout the tropics. The authors 
are father and son, and the work affords a good 
example of family enterprise and co-operation. Both 
are now engaged m agricultural work in East Africa, 
and the senior author has produced a somewhat 
similar work there (‘Useful and Ornamental Planta 
of Zanzibar and Pemba”). 

At the present time there 1s increasing interest in 
economic plants of all kinds. This is particularly 
noticeable where food plants are concerned, and those 
plants that fall in the category of protective food 
plants or which are rich in vitamins. This is perhaps 
a natural consequence of & rapidly increasing world 
population and the demand for more and yet more 
food. Medicinal and drug plants are another group 
of economic plants that are attracting much attention. 
Many feel that the thousands of native medicinal 
planta throughout the world in use by primitive 
peoples are worthy of intensive investigation on 
modern scientific lines, and that more extensive use 
might be made of some of them. There 18 interest at 
the present time in those plants known to be used 
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by various primrtive races of the world, notably on 
the North American Continent, for inducing sterility, 
or. temporary sterility, in mankind. At present 
practically nothing is known of the active principles 
of these plante or the manner in which they funotion. 
Some consider such planta might poasibly be utilized, 
with proper control by the State, in curbing the too 
rapid increase in population that 1s now taking place 
in some countries, such as India. Parestu and fodder 

lante for the tropics and sub-tropios, particularl 
lacatclngus fodder planta, are another group to whi 
special interest is attached. Books of reference on 
the economic plante of different parta of the world, 
outlining what is already known of the useful plants 
of the region concerned, are therefore very desirable 
at the present timo. 

In the new edition of the Williams’s book the first 
part is devoted to lista of economic planta arranged 
in groupe such as major and minor plantation crops, 
forest crops, the various food crops, cover and - 
manure crops, fodder crops and grasses, EAER 
planta, oil seeds, perfumes, etc. Other headings 
include. fibres, hat- and basket-making materials, 
windbreaks and protective hedges, shade trees. The 
ornamental plants .are dealt with similarly. In the 
main part of the book the species concerned are dealt 
with alphabetically according to genera. For each 
species the family and common name or names are 
indicated, and the space devoted to each is dependent 
upon ita importance.  Cross-indexing of common 
names has obviated the need for a separate index. 
The book is well and easy to use. It is 
almost double the size of the original edition. 
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AWKWARD PROPERTIES OF 
MATTER 


Deformation and Flow in: Blological Systems 
‘Edited by Prof. A. Frey-Wyseling. Pp. xii+562. 
(Amsterdam: North-Holland Publishing Co., 1952.) 
38 f. 


CRAFTSMAN knows by experienoe whether 

his materials are in the right condition for his 
work; and the technologist who sets out to replace 
this traditional skill by & mechanical process may 
well find himself at a loes for terms in which to 
describe, measure and specify the consistency of & 
clay, for example, or the stickiness of & glue. For 
the biologist the failure of his materials to conform 
to any clasaical pattern 1s often & source of serious 
difficulty when an attempt is made to interpret 4 
biological function in physical terms. 

The rheologist, in whose province these problems 
fall, may usefully attack them qualitatively by 
defining new oriteria to replace others the meanmg 
of which is obecured by everyday use: thus 'spinn- 
barkeit’—that property of a liquid which permite it 
to be drawn into coherent threads—has & specific 
meaning, while ‘plasticity’ is ambiguous. His quanti- 
tative problem consiste in measuring the properties 
he has defined and relating them to more familiar 
physical concepts such as elasticity and viscosity ; 
often modifying familiar equations by making their 
constants adjustable. ý 
* Both approaches are exemplified in this book—the 
first of a series on the rheology of natural and syn- 
thetio products. Containing as it does nine indepen- 
dent monographs, the book cannot set out a unified 
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view of the rheological problems encountered m 
biol ; but some topiœ such aa the flow of a real 
liquid through & real tube do recur in & number of 
contexts. 

A. Heey-Wyssling is concerned with the mechanism 
by which latex is extruded from elastio-walled storage 
tubes when these are opened by cutting into the bark 
of the rubber tree. He concludes that this is & passive 
procees because ita time-course is the same as that 
predicted theoretically for passive extrusion from an 
elastic tube. Other problems of flow in elastic tubes, 
including the physiologically important oase of 
pulsatile flow, are dealt with by J. J. Hermans. Both 
contributions intentionally neglect departures from 
classical behaviour. 

The importance of these is well brought 
out in the monograph by L. E. Bayliss on tho 
rheology of blood. Thus the appar viscosity of 
blood flowing through a tube is a 10n of the rate 
of shear, of the diameter of the tube (after allowing 
for the effect of tube diameter on rate of shear) and 
to a small extent on the duration of the shear. It is 
thus very difficult to compare viscosity measurements 
made by different techniques. Some of the anomalies 
are consequent upon the fact that blood is & suspen- 
gion and that the spatial distribution of plaama and 
cells is modifled during flow by the mfluence of 
velocity gradients. 

R. D. Preston criticizes the theory that water may 
be drawn to the tope of tall trees in columns which 
retain their coherence even when the local pressure 
is far below the HE kA preesure of water. The early 
measurements of tensile strength of water gavo 
high values which, he concludes, are not valid under 
conditions existing in the xylem elements. Moreover, 
if & cut 18 made into the cambium, dye solutions aro 
sucked in with a tome-course consistent with tho 
theory that the xylem vessels are actually filled with 
air at reduced pressure. 

That a qualitative or semi-quantitative approach 
to rheological problems may lead to valuable results 
is illustrated by G. W. Scott Blair’s paper on the 
theology of secretions. Characteristic changes in the 
consistency of cervical fluid occur during the cestrous 
and menstrual cycles, so that comparatively sumplo 
testa may be used to determine the time of ovulation? 
W. Seifriz’s long monograph on the rheological 
properties of protoplasm also contains many quali- 
tative observations of great interest, but his inter- 
pretation of them is often uncritical. For example, 
Kamiya's discovery that myxomyoetes may exert 
flow pressure with a regular cyolio recurrence, and 
that this cyole can be analysed into Fourier oom- 
ponents, should scarcely be attributed to “interplay 
of rhythm end harmony” in protoplasm. 

The remaining papers deal with the plasticizer 
theory of muscular function; the relation between 
mechanical properties and structure in plant cell 
walls; the production and circulation of oerebro- 
spinal and intra-ooular fluid; and with the diffusion 
of solutes, including gases, in tissues. The book ends 
with & short report of the first International 
Colloquium -on Rheological Problems in Biology, 
held at Lund in 1950. 

Most of the contributions are of & very high 
standard, but each will be of interest mainly to tho 
specialist, who may not care to buy & whole book in 
order to obtain the monograph that interesta him. 
Hogrever, the book undoubtedly deserves & place in 
every library that has a biophysical section. 

D. R. WinkrE 


54 


Gazetteer of Agricultural and Forestry Research 
Statlons In the British Commonwealth 1952 
Including & List of such Stations in the blic of 
Ireland. Pp. xix-+517. (Farnham Royal: Gommon- 
wealth Agricultural Bureaux, 1952.) 80s. ° : 
"[ HE list of research workers in agriculture and 

forestry in the British Commonwoelth, pub- 
lahed in 1938 by the Imperial Agricultural Bureaux 
(as they were then), has long been & valuable referenoe 
book for all concerned. A post-war edition has been 
anxiously awaited and is to be tly welcomed, 

icularly in the greatly NEE Te PTS PEET it 

now taken. It will probably come as & surprise 
even to those engaged in work in these flelds to find 
that particulars are included for more than a thousand 
Tesearch osntres of various types situated within the 
Commonwealth. 

Appraisal of the value of the changes in arrange- 
ment, and particularly in the indexes provided, will 
probably vary according to the special requirements 
and practice of the user. The gazetteer has dropped 
the alphabetical index of names of research workers 
with their countries in favour of an index to the 
actual research stations themselves. The former was 
useful in various ways and will probably be missed, 
while the namee adopted by the research stations do 
not lend themselves to indexing without a lot of 
duplicate entries, difficult to select; the numerical 
device for i quick recognition of the country 
in which the station is situated is helpful. The index 
for subjects of research is on a completely different 
basis from that of the 1938 list, and ita compilation 
must have been & difficult and laborious task. It 
occupies about a hundred and gives references o 
the stations at which wo is in progrees on the 
subject in question, the serial number of the station 
again indicating ite whereabouts; plant and animal 
indexes are incorporated. No attempt is made to 
indicate which are the major references; but this 
would obviously be almost impossible. Perfection is 
unattainable, but the outcome of & varied test on 
this index was quite good. ` 

This gazetteer constitutes a much-needed and most 
important addition to existing facilities for inter- 
4ourse and co-operation in research. H. G. C. 


Acoustical Designing In Architecture 

By Prof. Vern O. Knudsen and Dr. Cyril M. Harris. 
Pp. x+457. (New York: John Wiley and Bons, 
Ino.; London: Chapman and Hall, Ltd, 1950.) 
60s. net. 


J UDGING by the number of books on the acoustios 

of buildings that have appeared in recent years, 
it is evident that the science of acoustics is now 
assuming its rightful place among the physical 
sciences, and this advance is to be welcomed. 
` The authors of the book under review are well 
known in the world of acoustics, and they have 
produced a work which is comprehensive, satisfying 
and very readable. It is intended mainly for archi- 
tects and students of architecture, and others who 
probably wish for a non-mathematical yet thorough 
treatment of the subject ; but it is safe to say that 
many students of physics and engineering will also 
find the book worth reading and investigating. 

The first part of the work is devoted to & discussion 
of ihe basic principles and general procedures of 
design that determine the acoustical properties of all 
types of buildings, while subsequent chapters alow 
how these principles and procedures can be applied 
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to obtain the best acoustical effects. Practical 
applications are emphasized, and examples of good 
design are worked out; in addition, comprehensive 
tables give ‘pertinent üate on sound-absorptive 
materials and sound-insulative structures. 

The book is well written and produced, and it 
should certainly serve conveniently as a handbook 
in the eolution of most architectural acoustical 
problems. 


Sound 
By W. Hall and O. M. Matthews. Pp. viii+ 239. 
(London: Edward Arnold and Co., 1951.) 9s. 


Te authors of this book have clearly recognized 
that a fuller treatment must now be accorded in 
schools to the subject of sound, & subject which 18 of 
ever-growing importance, and they have provided an 
excellent little book up to a point. 

On the ‘credit side, due emphasis is put on the 
importance of vibrations and waves,-and the book 
certainly keeps abreast of modern developments, 
devoting one chapter to ultrasonics and another to 
technical applications of sound. But against these 
undoubted virtues, one feels: that, although many 
facts are given and much ground covered, few topics 
are dealt with sufficiently fully for sixth-form pupils, 
and in my opinion & serious deficiency is the absence 
of detailed reference to the vibration of bara (of 
which the tuning fork is an outstanding example) 
and of membranes and plates. 

Simple harmonic motion is dealt with in an 
TER but this might have been put in the text 
as & prelude to the discusion on wave motion. 

If the book is intended for sixth-form use, it is 
suggested that some of the elementary work at 
the might be omitted, and it is difficult 
to understend why, in such & small book on sound, 
two pages are devoted to the Doppler effect in 
light. ; 

A good selection of questions of the appropriate. 
standard is included at the end of each nc 
T. M. Yanwoop 


Proceedings of a Second Symposium on Large- 
Scale Digital Calculating Machinery 

Jointly sponsored by the Navy Department, Bureau 
of Ordnance and Harvard University at the Com- 
putation Laboratory, 13-16 September 1949. (Annals 
of the Computation Laboratory of Harvard Univer- 
sity, Vol. 26.) Pp. xxxviii-4- 303. (Cambridge, Mase. : 
Harvard University Prees; London: ' Oxford 
University Press, 1951.) 52s. net. 


HIS oonferenoe included papers on complete 
. machines, machine components in development, 
numerical analysis, programming, and surveys of 
the poesible applications of high-speed computing 
machines in physics, aeronautics, applied mechanics, 
and economics. Although nearly three years have 
elapsed since the conference took place, there is still 
a good deal of interest to be found in the rb; for 
example, in the descriptions of the Mark 8 
machine and the Bell Telephone Laboratories Model 6 
and—in the section- on p ing—in D. H. 
Lehmer's characteristically pungent 'remarks on 
pseudo-random numbers and the use. of high-speed 
machines for calculations connected with number 
‘theory. The paper by Harry D. Huskey on semi- 
automatic instructions is well worth reading in view 
of present-day trends in the technique of pro- 
gramming. M. V. WILKES 
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MEASUREMENTS OF ICE THICKNESS IN DRONNING MAUD LAND, 
> ANTARCTICA 


By G. de Q. ROBIN 
Department of Physics, University of Birmingham 


She Norwegian—British Swedish Antarctic Ex- 
pedition, 1949-521, which returned to Europe 
last February, carried out & comprehensive pro- 
gramme of glaciological, meteorological and geological 
research, ing considerable use of geophysical 
methods. Particular attention had been directed to 
mountainous areas of Dro Maud Land by the 
air photographs takerl m 1939 by the German 
Schwabenland expedition. These indicated a par- 
ticularly useful area for glaciological studies. 

The expedition sailed from London in November 
1949 in the Norwegian sealmg vessel Norsel, and 
established its base, known as '"Maudheim", in lat. 
71? 03’ S., long. 10° 55/ W. on a floating 10e shelf in 
February 1950. The weather experienced during the 
two-year stay was leas windy than in some other 
Antarctic localities, which helped considerably in 
carrying out the programme. 

In addition to standard meteorological observa- 
tions. upper-air temperatures and winds were 
measured daily to heights averaging more than 
10 km. Special studies were made of the radiation 
balance, and of wind and temperature gradienta up 
to the 10-m. level. Glaciological work included 
roeasurementsa of net accumulation, surface move- 
ment and ice thickness both at the base and inland. 
A boring machine enabled temperatures to be 
recorded, and crystallographically undisturbed corea 
to be examined, from depths down to 100 m. at 
Maudheim, and corresponding work at shallow depths 
was carned out on journeys inland. Other work 
included a ground survey supported by air photo- 
graphs, an extensive geological reconnaissance, and 
some physiological investigations. 

The full scientific reporte of the expedition will be 
published as a special series by the Norsk Polar- 
institutt, Oslo. The following 18 & preluminary &coount 
and discussion of the measurements of ice thickness 
made by the expedition. 


Method 

Thickness measurements were made by standard 
seismic reflexion shooting techniques, using equip- 
ment with mx recording channels. The seigmometers 
{vere normally spaced 10 motres apart in lne with, 
and separated from, the shot point by distances of 
10-200 metres according to the depth of the ice. 
The shots consisted of TNT charges of 90-720 gm. 
placed in hand-bored holes at depths of 2-12 metres. 

Three distinct waves were produced by each 
explosion, the longitudinal (P) wave of around 
8,800 m./sec., a second wave at about 1,650 m./sec. 
which may bo a transverse (S) wave, and a Rayleigh 
wave at approximately 1,050 m./seo. Refraction 
shooting techniques were used to measure the 




















Table 1 
r z 
Distance | Heught 
Selemio from above Ice tem- | Velocity 
Date station | Maudheum | sea-level | peratures | of P wave 
No. (km ) (m) (*0.) m./seo ) 
18/10/61 | 38 (Waud- 0 37 —47 00:20 
hetm) 

30/12/51 105 185 480 —19 3,776 £20 
13/11/51 97 418 1,575 —27 8,785 +20 
25/11/51 | 119 615 27710 —40 |3810 +20 





velocity Vp of the P wave at four different locations, 
with results listed in Table 1. 

The change m velocity of the P wave with tem- 
perature is less than has been found by other 
observers?#. As the normal refraction shooting 
technique results ın measurement of the maximum 
value of Vp rather than its mean value over & range 
of depths, the accuracy of soundings cannot be con- 
sidered so reliable as the measurements of Vp and 
echo-timee would suggest. In view of the variation 
of Vp with locality and of checks of seisrnio thickness 
measurements by independent methods‘, an accuracy 
of depth measurement of 5 per cent would seem & 
reasonable claim. 


Surface Profile 


Distances were measured by meters on the tracked 
vehicles and by sledge meters. These distances wero 
adjusted to fit astronomical observations made at 
important points. 

Heights have been determined by &neroid bar- 
ometers. Heights at control pointa were evaluated 
from surface pressure and pressure-height records 
from Maudheim. Between these points, heights aro 
interpolated by barometer readings taken frequently 
when travelling between control pointe in rapidly 
moving vehicles. Errors should not exceed 30 m. 
for the first 300 km. from Maudheim, as they aro 
means of three journeys. Beyond 300 km. the greatest 
difference of height measurements at the same spot 
on the outward and return journey was 60 m., and 
the error 18 not likely to exceed this amount. 

The reported elevation of 4,200 m. for the surfaco 
of the ice sheet in Dronning Maud Land*’, tho 
greatest claimed m Antarctica, was found to bo 
inoorreot. On & practically level ice sheet, within 
2 km. of the charted position of one such report, our 
measurement showed an elevation of 2,070 m. This 
was in keeping with the results of the surveyor, N. 
Roer, which showed mountain heights to be suD- 
stantially lower than previously reported. 


Seismic Shooting Results 


Fig. 2 shows the route followed on the main 
seismic fleld-journey which took place during October 
18, 1951—January 6, 1952. The lines of small additional 
profiles are also shown. Fig. 3 shows the picture of 
the ice and the underlying rock profile along the main 
route. For discussion, the profile may be split 1nto 
the following five regions, all distances noted being 
taken from Fig. 3: (1) floating ice shelves from 0 to 
35 km. and 55 km. to 142 km. which may also be 
termed 10e barriers or ahelf 16e; (2) ‘coastal 100 hilla'* 
from 35 km. to 55 km. and 142 km. to 176 km; 
(8) mountain ice &heet region from 176 km. to 470 km., 
less region 4; (4) mountain region from approximately 
315 km. to 305 km.; (5) the inland plateau beyond 
470 km. 


Floating Ice Shelves and ‘Coastal Ice Hills’ 
Evidence that the ice shelf is floating will form the 
subject of & separate report. The moet direct measure- 


ë This is a tentative name and the matter will be discussed shortly 
the Royal Geographical Society's Committee on Antarctlo Glacier 


omenelsture. Other e names are ‘los cupolas’, ‘loo swells 
(which is more vitae to salio features), ‘106 shelf hills’, eto. 
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Fig. 1. Setmmic shootmg records, The veiticel lines represent 


time intervals of 1/100 seo. The top trace 1ecards the shot Instant and the 
selunometers. 


others the amplified output from aux 
(a) Record taken on the ico shelf 2 km. south-west of Maudheim. P, longltudmal wave; S, transverse wave; R, Ra wave; fu 
ocho from bottom of echoes from lower surfaces echoes. 


loe shelf; fe echo from sea bottom 


(b) Record taken inland plateau 516 km. from Mandhetm, 


on 
the output of adjacent mela ameter 
noise caused by 


ment of the thickness of the floating ice at Maudhorm 
has been made by the glaoiologist, V. Schytt, by 
extrapolating his depth-density curve beyond ita 
measured lmit of 100 m., and using this together 
with the sosurate surface elevation measured by N. 
Roer. This gives an ice thickness of 186 +5 m. 
Measurement of the P-wave echo-times from the 
bottom of the sea water for vertical and oblique rays 
through the ice shelf plus sea water gave a similar 
but leas accurate result, 180 + 80 m., for the ico 
thickness. This gives independent confirmation that 
the P-wave velocity is around 3,760 m./sec. for the 
whole thickness of the ice shelf, in contrast to the 
resulta found by Poulter‘ in the Bay of Whales area. 
He stated that the waves travelled with a velocity 
close to thet in sea water when be- 
low sea-level in the ice shelf, thereby 
ipdicating that the sea water per- 
colated the ice shelf to that 
level. The glaciologiste’ core exem- 
inations and seismic shots fired at 
100 m. depth (63 m. below gea- 
level) show that such an effect is not 
present at Maudheim. Wade’s* 
figure of — 22? C. for the ice tem- 
pine at 41 m. depth (10 m. 

ow sea-level) contradicts evi- 
denoe of such percolation at the 
Bay of Whales. 

t five stations, an echo has been 
observed which could not reason- 
ably come from anywhere but the 
bottom of the floatmg ice. Schytt’s 
thioknees measurement at Maud- 
heim has been used for calibrating 
this echo for other stations, as it is 
not clear whether this 1s a P-wave 
double echo (grves 205 +10 m.) or an 
S-wave echo (gives 215 +30 m). In 
order to use the echo fram the sea- 
bottom at stations where the ice 
thickneas is unknown, the average 
of the five known values has been 


Surface elevation, 
are mixed toincicase the ap 
rAndom mow 





and multiple 


2,506 m. Joe thickness (r), 2,290 m. On this record 
t m ex to overcome the excessive 
t was fired 


» fu ru Obon 
pee after the 


assumed as the ice thickness at that point. In view of 
the extremely flat nature of the ice shelf, this is un- 
likely to introduce errore of moro than 60 m. in 
bottom : 

Echoes obtained on the inland ioe were verifled to 
be P-wave echoes for a few stations, Ba is normally 
the case, and all inland ice echoes have been therefore 
taken as being such. 

The profile across the hill 45 km. from Maudheim 
clearly shows the great increase in thickness where 
the ice is grounded. The profile does not cross the 
highest point of this ‘10e hill ; but one seismic station 
was taken on the top of a smaller hill, and showed* 
that the ice extends to 100 m. below sea-level there. * 
The hill from 145 to 175 km. 1s simular in character, 








Fig 2. Routes followed on main and subsidiary sehun!o journeys 
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Fig. 3. Main semmlo profile. The vertacal marks above the distance scale show points at whioh selamio echoes were obtained 


although it joins the mountain ioe sheet on its inland 
side. The term ‘coastal ice hill’ is proposed for these 
features, where the visible hill is due to the acoumu- 
lation of ioe on a relatively flat base, and the form of 
which is determined principally by the mechanism 
of iœ flow, rather than the underlying topography. 

The detailed diagram (Fig. 4) of the ice shelf to 
inland ice junction is based on echoes Bt two Beigmio 
stations, plus theodolite levellmgs. A l-m. change in 
surface leyel has been assumed to represent an 8-m. 
change in the thickness of floating 10e. 

As the mechamam of flow of ice shelves'* has bean 
neglected, compared with that of ioe sheets and 
glaciers, the following points appear worthy of 
mention. (1) Altho the upper layers of ice shelves 
may vary considerably in temperature at different 
localities, the bottom of an ice shelf is normally in 
contact with sea water, which is unlikely to differ 
much from — 1:8? C., ite freezing point. (2) Except 
for layers nearer the surface, large density variations 
with locality appear to be unlikely. (8) As ice shelves 
are floating, they rest on & virtually frictionless base, 
and under some theories & theoretically negligible 
surface slope should be sufficient to cause flow. In 
these circumstances forces due to the rotation of the 
earth, and frictional forces with the air and sea 
should be considered, even tho all these are small. 
(4) Fig. 4 shows clearly that, in & relatively short 
horizontal distance, the thick inland ice tends to thin 
out to & floating ice shelf of a thickness close to that 
at Maudhem and at other measured stations. 
(B) Accurate surface levelling at Meudheim by N. 
Roer ‘showed that, in spite of the accumulation of 
more than one metre of firn, the general surfaco 
height above sea-level of the ioe shelf changed by 
lees than 5 om. in twenty months. 

In view of the above, and particularly of point (4), 
the idea that ioe ahelves tend to attain an ‘equilibrium 
thickneas’ would appoar reasonable, although prob- 
ably an over-simplification. An ioe shelf could then 
be formed by accumulation on frozen sea ice or 
coalescing glaciers without eny appreciable flow 
taking place until such an equilibrium thickness was 
approached. When this had been attained, the 
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4. Junction of loe shelf and 3 
Based on eaho from {oe-rock surface at 0 
loewater, and 


additional accumulation would produce ice flow, by 
increasing the area of the ice shelf. In the absence 
of differential movement between different levels of 
the ice shelf, the following equation should hold : 


Annual net accumulation v 
Equilibrium thickness of ioe ahelf 
increase in area per year 
area 


Annual net accumulation in the above would also 
include any loes or gain on the bottom surface of 
the ice shelf due to melting or freezing of the see 
water. 

If we apply & possible figure of 40 om. ice as the 
annual net accumulation over the Rosas Ice Barrier, 
and take ite equilibrium thickness as 200 m., as it is 
only free to expand to the north, we should get an 
advance of around 3 m. a day, compared with 
observed meen figures of up to 4 m. a day’. Accurate 
A im for this ing which were obtained at 

udheim are at present being worked out by tho 
glaciologists, Schytt and Swithinbank. 

Now if an ice shelf is forming over an area of sea 
with insufficient depth to float this ‘equilibrium’ 
thickness, it will presently touch the bottom. If the 
area of contact remains small, any forward motion 
of the whole ice mass may slide the ice over the 
obstruction, aa apparently happens in the Roes Ice 
Barrier. If the grounded area becomes too large, it 
will have to ly ita own mechaniam of flow by 
forming ‘ice hills’. 

Both the ‘ice hills’ shown in Fig. 2 follow the 
equations of flow h = h,/a proposed by Nye!', except 
near their edges, using the value of A, of 124 m., 
similar to that found in Greenland. . 

Such ‘ice hills’ are small-scale models of vast i 
sheets, and as such may be worthy of thorough 
investigation. In Table 2, heights and minimum 
radii are listed for ‘coastal ice hills’!! with contours 
which suggest they are resting on a relatively level 
base. In each case the hills are wholly or partly 
surrounded by ioe shelves. The calculated heights in 
the table are obtamed by the formula proposed by 
Orowan!! and later by Nye!*: 


h-MV3ÀSS, 


where A is the maximum thickness of 100; fy is & 
constant taken as 10 m., aa Nye found m Greenland ; 
and S is the minimum radius of the hill. 

The hill was assumed to reet on & level base 160 m. 
below sea-level, and & correction was applied assuming 
that shelf ice 200 m. thick surrounded the hills. 

The increase of height with radius is clearly shown, 
and the agreement with calculated height is sur- 
prisingly good in four cases, considering the assump- 
tions made about the underlying surface. The 
dependence of height on the area of the base was 
LE ey PE pana arp ind as 1879 by Croll?. 

t is signi that values close to 10 m. for ^, 
approximately fit hills listed in Table 2 and the depth 
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Table 2 
Observed Calculated 
height height 
Position radius | (metres above | (metres above 

8 (km.) sea-level) sea-loyal) 
72° 16' 8. 00° 16" W. 5-3 190 210 
71° 00' B. 10°07" W. 6-9 300 200 
00° 65' 8, 61° 15' W. T3 300 270 
70° 87 B. 00° 48" W. 80 400 286 
71* 00’ B. 60* 48" W. 88 490 905 
71° 80’ B. 9* 50" W. 30 650 640 

-—— 





measurements on ‘coastal ice hills’ in Fig. 3. Nye found 
that the value of À, = 10 m. fitted the Groenland Tos 
Sheet, and values of 6-17 m. fitted Rope glaciers. 
Now A, is directly proportional to the earing streas 
in the lowest levels of moving ioe. Glen’s laboratory 
studies on polycrystalline blocks of ice have shown 
that the ahearmg stress varies as approximately the 
fourth root of the rate of strain", so if other conditions 
are the same, the amall spread in values of A, is not 
surprising. However, Glen has also found that the 
shearing strees required to produce & given rate of 
strain increases rapidly with ing temperatures, 
being approximately doubled when the ice temper- 
ature changes’ from 0° O. to — 5° O. The inference 
is therefore that in the Antarctic the temperatures of 
the lowest levels of ice are not greatly below 0° O. 


Continental Shelf 


From the erat at y andas it is apparent that 
the continental shelf of Antarctica may, if sufficiently 
shallow, be covered by gradually rimng ‘coastal ice 
hille’, or, if deeper, its presence may still be hidden 
from ships by floating shelf ice. The reported absence 
of any antarctic continental shelf, as was reported! 
in longitude 8° E., cannot, therefore, be wholly based 
on ship-board information. 


Mountaln Ice Sheet and Mountain Regions 


Inland from 175 km. from Maudheim, the bottom 
relief changes remarkably to an alpine type, and so 
comes under Flint’s'? description of & mountain ice 
sheet, as a very occasional nunatak just breaks 
through the ice surface. On this section, several 
closely spaced stations were worked to examine the 
cause of step-like rises in the ice surface. At 187 km. 
such a step was apparently caused by a rook ridge 
submerged under 1,100 m. of ice at iad es of 
measurement. At 210 km. and 248 km. stepa 
were caused oe flowing over ridges some 500— 
600 m. below ioe surface, with the rock reaching 
ite greatest elevation some 500 m. down slope from 
the crest of the step. Similar depths at 259 km. and 
269 km. give the impression that, in this region, 
500—600 m. of ice represents some kind of a critical 
depth for ioe-flow acroas submerged ridges. 

From 315 to 895 km. the route wound through a 
group of mountains rising to 2,700 m. above sea-level. 
This lime of mountains runs towards the north-east 
with gradually ing height, and on either side 
of this line large glaciers drain the ice sea wards. The 
valleys at 800 km. and 410 km. represent oroes- 
sections of these glaciers. Ioe-depths up to 2,000 m. 
in these valleys ahow that the underlying relief must 
be oomparable to the most striking fjord type of 
country at present known, such as exists on the 
eastern coast of Greenland. 

From 855 km. to 895 km. the ice depths were 
measured on mountain glaciers not more than 10 kth. 
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From 415 km. to 475 km. the surface rises to the 
level of the exposed roak ridges of Neumsyerveggen. 
The many crevassed patches on this escarpment 
make it probable that in many places peaks and 
ridges are not covered by any great thickness of ice. 
A typical profile would probably indicate a more 
jagged un lying relief than the gradual rise to 
Neumayerveggen which our measurements suggest. 
Our results here were influenced by the necessity of 
keeping our vehicles well clear of crevassed areas for 
reasons of safety, and also it was not possible to 
work anything like a desirable number of stations in 
the time available. 


The Inland Plateau 


Inland from Neumayerveggen no rock is visible 
and the surface easanti becomes that of a high ice 
plateau formed by the ing of the ice on the 
inland side of mountain ridges. As there was con- 
siderable difficulty in obtaining soundings in this 
region, they are again too widely spaced to show 
much of the underlyi relief; but the surface 
undulations seam to indicate that the rock floor 18 
far from being & amooth basin. The soundings made 
at 615 km. show & bottom slope of 1: 6 in direction 
100° M. with a surface slope in the vicinity 
of the station of 1: 440 in direction 200? M. 

Unlike the central portion of the Greenland Ice 
Bheet, the ief of the rock floor inland from 
180 km. is that the simple formula of Nye cannot 
generally be applied. While the underlying relief 1s 
in many ways reflected by the surface alopes in & 
more or leas inverse proportion to the ice thickness, 
the direct interpretation of surface slopes is com- 
pesi by taa Ing action of ridges acroas the 
ines of flow. Further y here may, however, permit 
better interpolation of the underlying relief between 
seiamio stations. 

The findings described in this article have been the 
result of the work of the many people involved in ; 
the organiration of the ition, including the 
leader and other members of the wintermg party 
at Maudheim, to whom I exprees my thanks. My 
particular thanks are due to my two companions 
throughout the seismic journey, P. Melleby (Norway), 
who looked after transport and camping equipment, 
and C. W. M. Bwithinbank (Great Britain), who was 
responsible for navigation and general glaciology on 
this journey. 
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HELICAL CONFIGURATIONS OF 
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AST year we desorbed several configurations 

for polypeptide chains, and suggested that one 
of them, the «-helix, which has about 8-6 &mino-aad 
residues per turn of the helix, is present not only 
in synthetic polypeptides but aleo in proteins of the 
a-keratin type, and in hæmoglobin and other globular 
protems!. We pointed out that the dimensions of the 
unit of structure, aa indicated by the’ X-ray photo- 
graphs, and the distribution of intensities in the 
equatorial direction are roughly accounted for by 
the a-helix. In addition, we mentioned that the 
structure is supported also by the meridional re- 
flexions observed for muscle fibres and porcupine 
quill, in particular the reflexions with spacings 1:5 A. 
(the length per residue along the axis of the a-helix) 
and multiples of this value ; the value of this evidence 
waa emphasized by Peruts', who observed the 1-5-A. 
reflexion for hair, horn, and other a-keratin proteins. 

We also pointed out that the X-ray pattern of 
a-keratin, as described by Astbury and Street’, has 
& strong equatorial reflexion at 27 A., which is not 
accounted for by & structure involving a-helixes in 
regular parallel orientation, and we suggested that 
this reflexion is due to a long-range order to be 
elucidated through further study. Other difficulties 
for the proposed simple structure of the a-keratin 
¿proteins have been emphasized to us by several 
workers in the fleld. The most important of these 
difficulties are a di cy between the observed 
and calculated density, and the failure of the a-helix 
to explain the 5-2-A. aro on the X-ray photographs 
as a true meridional reflexion. 

We have recently noticed that an a-helix for & 
polypeptide chain involving repeating ces of 
amino-acid residues of different kinds would be 
expected not to have a straight axis; instead, the 
axis of the helix would itself be predicted to pursue & 
helical course. A protein might consist of & single 
polypeptide chain with the configuration of a com- 
pound helm; three such helixes mi well be 
expected to twist about one another, to form a three- 
strand rope, and six might be expected to twist about 
a seventh, to form a seven-strand cable; still more 
complex structures may also be formed. There is 
good reason for believing that hair, horn, quill, and 
other proteins of the «-keratin consist of seven- 
strand protein oebles in parallel orientation, with 
Single compound a-helixes occupying interstices 
between them. 

The study of simple substances related to proteins 
has not only provided reliable valyes of interatomic 
distances and bond-anglee, but has also indicated that 

the N—H----O hydrogen-bond distance may be expected 
‘to vary by about + 0-12 A. about ita average value 
in campounds of this sort, 2-80 A. Variation in the 
hydrogen-bond distance might be caused directly 
by the imteraction of side-chains of amino-acid 
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residues with the carbonyl and mmo groups of the 
adjacent amide groupe, or indirectly by steric hind- 
rance (especially adjacent to a proline or hydroxy- 
prolige residue) or by attraction between side chains. 

consider an a-helix composed of a polypeptide 
in which a unit of four amino-acid residues of different 
sorts is continually repeated. Two of the hydrogen 
bonds might be longer than the other two, by about 
0:2 A. is difference in length would cause & curva- 
ture of the axis of the a-helix. If the a-helix has 
8: *6 residues per turn, the normal to the curved helical 
axis would be rotated by 0-09 revolution by progressing 
from one unit to the next unit of four residues along 
the chain, which corresponds to & complete revolution 
in about eleven units. The axis of the a-helix would 
itself accordingly describe & larger helix, with pitch 
approximately 66 A., the axial length of 44 residuos. 
The radius of the larger helix would be about 1:5 A., 
and the sense of the larger helix would be the samo 
as that of the a-helix. A compound helix of this 
sort is represented in Figs. l and 2. 

Another simple case is that of the compound helix 
with a repeating unit of seven amino-acid residues. 
An a-helix with 3-60 residues per turn executes 
97-2 per cent of two turns in seven residues, and 
would accordingly be expected to complete & turn of 
the larger helix in about thirty-five turns of the 


' a-helix, or 126 residues, corresponding to about 190 A. 


for the pitch of the helix. However, the prediction 
of the pitch of this compound helix is rather uncer- 
tain; decrease by 1:5 per oent of the number of 
residues per turn would cause the predicted pitch 
to be doubled, to the value about 400 A. The radius 
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of the large helix might easily be aa t as 10 À., 
with tbe variation in üydropen-band de men- 
tioned above. The sense of the large helix of the 
seven-reaidue compound a«-helir is opposite to that 
of the a-helix itself. 

XE eA. cis nas atte Bd neun 
three compound helixes to twist about one another, 
to form a three-strand rope (Fig. 2). Such a rope 
with the gense of twist of the strands opposite to that 
of the rope would be formed by the seven-reeidue 
compound helix, or with the sense of the strands the 
same as that of the by, for example, the fifteen- 
residue compound helix | with & repeating unit of 
fifteen residues, ane nearly four turns of the 
a-helix). 

Six compound helixes with radius of the large 
helix equal to 10 A. could twist about & central 
straight a-helix, to form a seven-strand cable. The 
repeating unit of seven amino-acid residues, com- 
prising nearly two turns of the «-helix, is the simplest 
one that would give rise to compound helixes suitable 
to a seven-strand cable; the next simplést is the 
repeating unit of fourteen (perhaps containing one 
proline residue). 
a-cable is shown in Fig. 2. 
symbol AB, be used for this cable. 

The seven-strand «-cable is about 80 A. in diameter. 


A fibre conteining these cables in parallel orientation . 


would have a hexagonal unit of structure or o- 
unit with a equal approximately to 30 The 
observed equatorial reflexion with 27 A could 
then be explained as the 10-0 reflexion corresponding 
to this unit. The X-ray patterns of hair, horn, 
porcupine quill, and other a-keratin protems are 
reasonably well accounted for by such a unit, with 
a = 82-4 A. (for porcupine quill & multiple of this 
unit, indicating further superstructure, is needed to 
explain weak reflexions with larger spacing). 

A plan of the packing of the seven-strand a-cable 
is shown in Fig. 3. It is seen that there is room 
enough at the positions 4$ and $$ for other poly- 
peptide ohains to be introduced. If the adjacent 
seven-strand cables are in azimuthal 
orientation, at & given level, a-helixes may be intro- 
fuoed in the positions } $ and $4. Because of the 
rotation of the cables, for which the value of the 
lead (vertical distance between a point on one strand 
and an equivalent point on the same strand after one 


Fig. 3. A crom-section of the c-Keratm showing the 
a-cables 4B, and the interstitial compound h 

orientation of the cross-soction of the cable with oo- 
ordinate along the fibre axs ‘The oentral oable is m the 


most Ep Mage A for the oli rar dot Mim "une 
protein. onain are not so nearly circular tn cross-section as 
the drawing, aod paco i Mied more eflcttvely than 
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tarn about the cable) is about 400 A., and that of the 
pitch (vertical distance from one strand to an adjacent 
strand) is about 66 A., the inserted a-helixes must be 
compound helixes, with radius of the large helix 
about 1-5 A., and with itch equal to the pitch of 
the cable, about 66 A. The sense of these compound 
helixes must be opposite to that of the cables, in 
order that they may fit between the strands of an 
adjacent cable. The four-residue compound helix, 
which has the proper sense and approximately the 
correct pitch, is accordingly satisfactory. We suggest 
the symbol O for thia compound helix. 

The volume of a portion of the hexagonal unit with 
a = 32-4 A., and with height 1-50 A., the axial length 
per residue, is 130-3 A.*. The proposed structure in- 
volves nine amino-acid residues in this portion of the 
unit. With the reported range 107-118 for the average 
residue weight, the density of the protein is calculated 
to be 1:17-1:30 gm.om.-*. The indicated disagreement 
with the experimental value, about 1:32 gm.om.-*, 
may be due to the presence of a few per cent of water 
of hydration in the fibrous proteins. The much larger 
discrepancy between calculated and observed density 
that resulte from assuming the centre of the strong 
but broad equatorial reflexion, at 9-8 A., to corre- 
spond to the spacing of the reflexion 10-0 for the 
small hexagonal unit containing one a-holix is 
eliminated by the new indexing, which assigns the 
strong reflexion with centre at 9-8 A. to the over- 
lapping of 21-0 at 10-6 A., and 33-0 at 9-3 A. 

The strong 5-2-A. meridional arc, characteristic of 
the a-keratin proteins and previously given only 
rather unsatisfactory explanation in terms of the 
a-helix, is now explained in a straightforward manner 
as resulting from the co-operation of the seven 
residues, in & repeat involving approximately two 
turns of the a-helix, in the B compound helires of 
the AB, cable. With 1-50 A. aa residue length of the 
a-helix, the unit of seven residues has length 10:5 A. 
The component of this distance in the direction of 
the fibre axis, the cable to have lead 400 A. 
and radius 10 A., is calculated from the angle of 
inclination, 9-0°, to be 10-86 A. A week meridional 
reflexion would be expected to occur with this spacing ; 
the second order of this reflexion, with spacing 
5-18 A., should be strong, because it involves 
reinforcement rather than extinction by the two 
turns of the a-helix in the repeating unit of seven 
residues. The 0-2-AÀ. meridional aro, for which 
Astbury and MacArthur have recently reported 
spacings of &bout 5:15 A. or 5-18 A., is accordingly 
well explained by the proposed structure. 

Strong support of the proposed structure is also 
given by many other features of the X-ray patterns 
of various proteins of the «-keratin type. 
parison of obeerved and calculated features is given 
in Fig. 4. At the top of this figure there is & sketch 
of the equatorial X-ray pattern of a-keratin. SET 
and Street* described the a-keratin pattern as 
a strong reflexion at 27 A., a yey dec and booed 
reflexion at about 9:8 A., and & vague region of 
darkening around 3:5 A. Examination of heavily 
exposed photographs shows that the last of these 
features is, in fact, a broad maximum, extendmg from 
about 5 A. to about 3-2A. (This band may be due 
in part to the very strong 4-7-A. reflexion of 


.D-keretin; it is known that spetimens of a-keratin 


usually contain some §-keratin, and some of our 
photographs show a rather strong 4-7-À. ring.) There 
ja then & minimum at about 2:8 A., & maximum at 
about 2-4 A., a minimum at about 1-8 A., & maximum 
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at about 1:6 A., & mmimum at 1-4 A., and a further 
maximum. The form factor F for the «-cable shown 
at the bottom of the figure is calculated by multi- 
plying the form factor for the a-helix, including the 
B-carbon atom, as rted previously}, by the factor 
1+ 6J,(4np sin 9/2), in which J, is the Bessel 
function of order 0, and p, the radius of the B helixea 
of the cable, is placed equal to 10 A. Above the 
curve for P there is shown the curve for P", It ig 
seen that there is striking, although not complete, 
agreement between this curve and the aketeh of the 
equatorial X-ray pattern. Inasmuch as the con- 
tribution of the two interstitial compound «-helixes 
and of the side chains, which together constitute just 
50 per cent of the scattering matter in the fibres, have 
not been taken into consideration, the agreement 
must be considered to be excellent. It may be 
pointed out that, in the calculation of the form 
fhotor, no arbitrary parameters have been involved 
éxcept the radius of the large helix; and that the 
value 10 A. for this tity is required, to within 
& few per oent, by dimensions of the unit of 
structure, if it is assumed that the three different 
kinds of polypeptide chains in the «-keratin proteins 
(the core of the cable, the six surrounding strands, 
and the interstitial compound helixes) have approx- 
unately the same average amino-acid residue weight. 

The X-ray diffraction photographs of feather 
rachis keratin, which have previously been inter- 
preted as involving B-keratin pleated sheets and 
a-keratin helixes ın molecular distribution, may show 
& superim B-keretin pattern and a-keratin 
pattern. this is correct, the a-keratin is different 
in nature from hair and horn a-keratin, probably 
consisting of AB, cables with D, ropes (three a-helixes 
coiled about one another) in the interstices. This 
structure accounts in a striking way for the char- 
acteristic features of the X-ray photographs. 

The proposed structure of a-keratin involves three 
kinds of a-helixee, which presumably differ in amino- 
acid composition. We propose to examine these 
materials by fractionation. It is interesting that 
Goddard and Michslis have that uuu? did 
into solution by reduction with thioglyoollio acid or 
other reducing agent and treated with 10doaoetio acid 
to form a carboxymethyl derivative can be converted 
into fractions with different chemical composition by 
ammonium sulphate precipitation’. We suggest that 
& solution of wool might be fractionated into the 


SKETCH OF EQUATORIAL X-RAY PATTERN OF a KERATIN 
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AB, cables and the protem 
keratin-C, and that the AB, 
cables might be further separated 
into keratin-A and keratin-B. 

We think ıt not unhkely that 
actomyosin has the structure 
shown in Fig. 8, and that ita 
fractionation into myosin and 
actin is & separation of the 
seven-strand cables A B, (myosin) 
from the single a-helixes C 
(actin). The amounts of myosin 
and actin obtained by the frao- 
tionation are approximately in 
the predicted ratio 7: 2, and, as 
cx Cod predicted, the 5 2-A. meridional 

oh X-ray reflexion 18 observed foi 
actomyosin and myosin but not 
for actin. 

We are indebted to Prof. W. T. 
Astbury, Dr. I. MacArthur, Mr. 
F. H. C. Crick, and other workers 
in the fleld of the structure of proteins for having dis- 
cussed with us the ion of the structure of 
a-keratin, and especially for having emphasized the 
necessity for refinement of our suggestions. Tho 
detailed description of compound a-helixes and 
aggregates of them, and discussion of fibrous proteins 
which they compose, will be presented in later papers, 
to be published in the ings of the National 
Academy of Sotences of the United States of America. 
This investigation was supported in part by a research 
grant from the National Institutes of Health, Public 
Health Service, and by & contrast (Nonr-220(05)) 
with the Office of Naval Researah. [Oot. 14. 
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THE RICCI CALCULUS 


By Prof. H. S. RUSE 
University of Leeds 


REGORIO RICCI-CURBASTRO, inventor of 
the tensor calculus, was born at Lugo, in Italy, 
on January 12, 1853. 

The absolute differential caloulus, as he himself 
called it, gained little attention until Einstein used 
it for the formulation of general relativity, even 
though it had reached & mature form by 1895, after 
some ten years of growth. It was so little thought 
of, indeed, that in 1901 Ricci was denied the Italian 
Royal Prize in mathematics on the ground that the 
calculus was “useful but not essential for the treat- 
ment of some mathematical questions’. Neverthe- 
less he himself retained a belief in its value, and in 
that had the sympathy and support of a young 
colleague at the University of Padua, Tullio Levi- 
Civits. The work captured the interest, too, of & 
young American, Luther Pfahler Eisenhart, who 
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heard of it from Levi-Cività during & visit to Padua 
in 1905, and from 1909 onwards used it in poet- 
graduate courses on differential geometry at Princeton 
University. In 1912 Einstein'a attention wes directed 
to it by his colleague, Marcel Grossmann, &nd the 
outcome was the relativistic theory of gravitation 
published in 1916. Ricci was thereupon elected to & 
full fellowship of the National Academy of the 
Linoei, the last honour he received being his election 
to the Pontifloal Acadamy in the year of his death, 
1925. 

For some fifteen years following 1916, the tensor 
calculus occupied & oentral place in mathematical 
research. Levi-Crvité’s definition of infinitesimal 

:parallehsm in 1917 led to wide developments in 
differential geometry, these being coupled initially 
with the search for a satisfactory unified theory of 
gravitation and electromagnetiam. At the same time 
the calculus was seen to apply to & number of classical 
physical theories, and notably to electramagnetism 
(as noted by Einstein and Grossmann in 1913), 
dynamics and elasticity. In recent years ıt has also 
been appbed to network problems m electrical 
engineering; but this development has not gained 
universal &ooeptanoe among those interested. 

To-day, in 1953, some knowledge of tensor analysis 
forms part of the ordinary intellectual equipment of 
most mathematicians and physicista. An &ooount 
of it is usually included in university undergraduate 
courses, and numerous introductory books are avail- 
able for those who want a workmg knowledge of rt*. 
Most of these books contam chapters upon ita 
physical applications, mo the question may well be 
asked whether, for the physical sciences, the tensor 
calculus merely provides & convenient notation, or 
whether it is essential to them. 

There is no need to dally over the word ‘merely’, 
since & good notation is a thmg of value im itself. 
General tensor analysis (as apart from the theory of 
Cartesian tensors, which is little more than an 
alternative to ordinary vector and dyadic analysis) 
certainly provides the best means at present available 
for dealing with covariance and  oontr&varianoe 
and with &beolute differentiation, concepts implicit 
.in traditional physical theories and exploit m 
relativity. 

In ordinary three-dimensional vector analysis, no 
distinction is made between the covariant and contra- 
variant components of a vector. The distinction 
arises, however, the moment one abandons a rect- 
engular frame of reference in favour of an oblique 
frame, since & second oblique system, the axes of 
whioh are respectively perpendicular to the oo- 
ordinate planes of the first, immediately claims 
attention. If unita of length are suitably chosen, the 
two systems are said to be dual or reciprocal to one 
another, and the components of & given vector with 
respect to the two frames are respectively called 
contravariant and oovariant. This generalizes to 
spaces of any number of dimensions and assumes 6 
special importance in relation to curvilinear oo- 
ordinate systems in flat or curved spaces, the mesh- 
system at each point providing & local frame of 
reference which is, in general, non-rectangular. 
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The concept of absolute differentiation likewise 
arises na y and unavoidably. Like a mathe- 
matical M. Jourdain, one may in fact find oneself 
differentiatmg absolutely without knowing it. For 
example, the absolute time-derivative of the redial- 
and-angular-velooity vector (+, 0) in plane kinematics 
is not (P, 6), but is (P — rô’, Ë + 276/r), the extra 
terms arising because the ‘radial and transverse 
directions, which at each point provide a local frame 
of reference, c as one goes from the point 
(r, 8) to the point (r + ^r, 0 + £0). This example is 
a special one not only because it is concerned with a 
particular co-ordinate system in a particular space (a 
Euohdean plane), but also because the local frames 
are rectangular, the radial and transverse directions 
at any point being orthogonal. The intrinsic nature 
of absolute differentiation shows iteelf evan more 
forcibly in connexion with general curvilinear oo- 
ordinate systems, whether in Euclidean or in some, 
more general space. The value of a calculus that 
deals simply and simultaneously with covariance, 
contravari&noe and absolute differentiation, in spaces 
of any number of dimensions, flat or curved, scarcely 
needs further demonstration. It ia to be observed, 
too, that the relativistic princrple of covariance, 
namely, that the general laws of physics can be 
expressed in & form which is independent of the 
co-ordinate system, has & meaning only in so far as 
there exista & way of expressing them in such a form. 
The Ricci calculus provides & means of doing so. 
Local frames are frequently used in relativity under 
the guise of local Galilean spaces of individual 
observers. 

For & short time in 1928, the tensor calculus 
seemed, after all, inadequate for the expression of all 
general physical Jaws, since Dirac’s relativistic 
equations for the electron did not obey the- ordinary 
tensor laws of transformation. This led to the 
definition of & new kind of tensor, & spin-tensor or 
‘spinor’, and to 4 significant development of the 
Ricci calculus, Dirac’s equations thereby bemg 
brought into the covariant fold. Some time later it 
was shown that certain combinations of Dirac’s 
equations, mathematically fully equivalent to the 
original set and expreasible without the use of 
spinors, did, m fact, transform acoording to the 
ordinary tensor law. This result was of no physical 

ignificance; but it did show, once again, the 
adequacy of the ordinary tensor oaloulus for the 
paar of physical laws. 

A distinctive feature of the tensor notation is the 
conciseness lent to it by ita use of indices. A rather 
more elaborate system than Rioci’s own has been 
developed by J. A. Schouten, its chief merit beng a 
systematization both of notation and of terminology. 
A third style, originated by Élie Cartan, outa the use 
of indices to a minimum, and, through his calculus of 
forms, often dispenses with them altogether. Cartan’s 
notetion has proved of greatest value in such purely 
mathematioal theories as his own enra. geo- 
metries, the theory of groups and generalized potential 
theory (harmonic forms and harmonio integrals). 
The present tendency is in favour of the greatest 
posible simplicity of notation, and index-manipula- 
tion is certainly no longer regarded as a suitable 
full-time tion for mathematicians. But the 
tensor caloulus is fully established as one of the 
main instrumenta of modern mathematics, and given 
to ita inventor a permanent place in the history 
of the subject. The verdict of 1001 no longer 
stands. 
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Sir Frederick Keeble, C.B.E., F.R.S. 


Frapaniok WILIAM KEEBLE, who died on October 
19, was a biologist of great versatility who in his 
time was academic botanist, Civil servant, horti- 
oulturist with a flair for garden design, agricultural 
adviser to mdustry and, last but not least, a man 
who was a witty talker and one with marked literary 
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Keeble was born on March 2, 1870, and educated 
at Alleyn’s School, Dulwich, and Caius College, Cam- 
bridge. After ing a degree in botany, he “was 
appointed Frank Smart Student of the University of 
Cambridge, and spent a year in Ceylon on plant- 
physiological research. On his return to England, he 
became for two years assistant lecturer m botany at 
Owens College, Manchester. He was then appointed 
professor of botany at Umversity College, Reading. 
where he stayed until, in 1014, he was made direotor 
‘of the Wisley Gardens of the Royal Horticultural 
Sooety. On the outbreak of war m the year of this 
appomtment, Keeble was drawn away to war-work 
at the Board of Agriculture, where he became oon- 
troller of horticulture in the Food Production Depart- 
“ment. He did not, however, sever his connexion with 
Wisley until he became, in 1919, an assistant- 
seoretary to the Board. While in this position, he 
did a great service to horticultural research, for it 
was with hig rt and encouragement that the 
constitution was which, in 1919, gave Hast 
Malling Research Station its position as & separate 
independent institute. 

Ho waa soon, however, to resume academic work, 
for in 1920 he was appointed Sherardian professor of 
botany at Oxford. He held the chair for seven years; 
but after this there came & new phase m his career, 
for he was invited by Lord Melchett to become 
adviser in agriculture to Imperial Chemical Indus- 
- tries, Ltd. There his mam concern was with the use 

of fertilizers, and under his direction the ura. 
experimental and research station at Jealott's Hi 
near Bracknell, was developed. He resigned from 
his posrtion with Imperial Chemical Industries in 
1932. 

The literary charm with which Keeble could 
invest & scientific subject was first brought home to 
his biological colleagues in a little book, published 
carly in his oereer, entitled ‘Plant Animals", in 
which he described the behaviour of the curious 
animal, Convoluta roscoffensis, & heliotropio, chloro- 
plast-bearing flat-worm inhabrtmg sandy tade-pools 
on the coast of Brittany. The same literary grace 
was also shown in the autobiographical ‘Polly and 
Freddie”, which he published in 1936, and also in 
his articles m the Gardeners’ Ohrontcle—a journal he 
odrted during 1908-19. In addition to soientiflo 
memoirs, published mostly in the Proceedings of the 
Royal Society, he was the author of a number of 
other books—‘Practioal Plant Physiology", ‘Lifo of 
Plante" and ‘‘Fertilsers and Food Production". 

Keeble was elected a Fellow of the Royal Society 
in 1018 and was knighted m 1022. He married in 
1898 Matilde Maréchal, who died suddenly in 1915, 
leaving & daughter. In 1920 he married Lillah 
McCarthy, and while at Oxford they lived at Hamels, 
- on Boars Hill. This was a place of great attractioh, 
for the house was an old oak tithe-barn fram Here- 
fordshire adapted as a residence, and the garden, 
lad out by Keeble, one of great beauty. 
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Keeble had & quick mind and was a fluent speaker 
who could adorn his subject with wit and felicitous 
phrasing. Though on occasions he barbed his wit 
with sarcasm, he was essentially warm-heartod, as 
lus fgends knew well. For some modern soientific 
trends, such as mechanism, he had little sympathy. 
At a dinner held in his honour not long ago, he chose 
as the subject of his after-dinner speech the thoeis, 
‘The future of biology lies with the naturalist”. 

V. H. BLAOKMAN 


“Mr. J. A. Howe, O.B.E. 


Joun ALLEN How was born on October 27, 1869, 
and died in his eighty-fourth year on December 11. 
leaving & widow and one son. He will be remem- 
bered by some of the older generation as tho genial 
custodian of the old Museum of Practical Geology, 
28 Jermyn Street, Piccadilly, London. This somo- 
what gloomy edifloe, opened by the Prince Consort 
in 1851, was built not only to house the Geological 
Survey and its oolleotiong but also as & teaching 
and research establishment, particularly for natural 
history, chemistry, mining and . Those 
olamsee ultimately grew into the Royal School of 
Mines and the Royal College of Science, which were 
later transferred to South Kensington, where they 
are now parte of Imperial College. They were fol- 
lowed there by their parent when the new Museum 
of Practical Geology in Exhibition Road was opened 
in 1935 to mark the centenary of the Geological 
Survey. 

Howe, previously an assistant in the geological 
department of the Royal College of Science, joined 
the Geological Survey in April 1901. He served at first 
on the fleld-staff in Cheshire and in the London ares, 
but in September 1902 was chosen to succeed Rudler 
as curator of the Museum. His early work was 
concerned with clays, roadstones and building stones , 
he mamteined his mterest in these materials almost 
to the last and was often consulted about them. 

He was made assistant director of the Geological 
Survey, in charge of England and Wales, in October 
1920, and continued in that post until lis retirement 
m July 1931. The esteem in which he was held was 
marked by the award of the O.B.E. for his services 
to the Ministry of Munitions during the First World 
War, by the Bolitho Medal of the Royal Geological 
Society of Cornwall and by the presidency of the 
Institute of Mining and Metallurgy ; he also servod 
on the Council of the Geological Society of London. 

Howe was & good companion, who will be missad, 
alas, by an ever-narrowing circle of frends and 
acquaintances. T. Easrwoon 


Mr. L. O. Newton 


Mn. L. O. Newton, who was honorary secretary 
of the Institution of Chemical Engineers for seven 
years, died on October 2 at the age of sevonty. He 
was educated at Tifüns Boys School, Kingston-on- 
Thames, King’s College (University of London) and 
the Sir John Cass Technical Institute. He served an 
apprenticeship with the Locomotive Co. of America 
and in 1902 became assistant works managor to the 
Locomotive Co. of Great Britain, Lid. In 1907 he 
jomed Lassen and Hjort, water purification engineers, 
afid in 1912 became manager of Sofnol, Ltd., Green- 
wich, and from 1921 unti his death was managing 
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director. He waa also retained as consulting chemical 
engineer to United Water Softeners, Ltd., London. 
Mr. Newton had extensive experience in the 
manufacture of calcium hydrate, soda lime, etc. He 
practised as & consultant on industrial and domestic 
water supply and purification, trade wastes, aif and 
flue gas purifloation and analysis. 
1, Apart from his numerous scientific interesta, Mr. 
Newton was also & member of Gray’s Inn and brought 
to his position as honorary secretary of the Institution 
of Chemical Engineers mvaluable help m all legal 
matters. He will be remembered by members of the 
Institution as & kmdly and generous gentleman who 
did not stint himself m their gervioe and who is sadly 
mised by all. 
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He is survived by his son, Mr. K. O. Newton; his 
widow, Mrs. V. Newton, only survived him by a few 
days. 


WE regret to announce the following deaths 


Prof. Johan Bohm; director of the Research 
Institute for Organio Synthesis in Pardubice and 
associate member of the Czechoslovakian Academy 
of Sciences, on November 27, aged fifty-seven. 


Mr. W. T. Gibson, O.B.E., chief valve engineer of 
Stendard Telephones and Cables, Ltd., and manager 
of their Ilminster laboratoris and factory, on 
December 27, aged fifty-three. 


NEWS and VIEWS 


New Year Honours List 


Tum list of New Year Honours conferred by H.M. 
the Queen contains the following names of scientific 
men and others associated with scientific work : 

Baron: Lord Eustace Percy, rector of the New- 
castle Division of the University of Durham durmg 
1937-52 ; 

O.M.: Prof. W. Q. Penfield, professor of neurology 
and ne , MoGill University ; 

G.B.E.: Lord Brabazon of Tara, for services to 
civil aviation ; 

K.B.H.: Sir Patrick Laird, secretary, Department 
of Agriculture for Scotland ; 

Knights : Dr. Harold Roxbee Cox, chief scientast, 
Ministry of Fuel and Power; Dr. Arthur W. M. Ells, 
consulting physician, London Hospital, and emeritus 
profeesor of medicine, University of Oxford; Prof. 
William G. Holford, professor of town planning, 
University College, London; Prof: Harold Jeffreys, 
Plomian professor of astronomy and natural philo- 
sophy, University of Cambridge; Dr. Peter Mao- 
Callum, & member of the Medical Board, State of 
Victoria, and formerly dean of the Faculty of 
Medicine, University of Melbourne; Dr. James F. 
baal vice-chancellor, University of Liverpool ; 

. Arthur Landsborough Thomson, second secretary, 
Medical Research Council ; 

O.B.: J. Buckingham, director of research pro- 

co and planning,’ Royal Naval Scientific 

ice, Admuralty ; Dr. W. H. Glanville, director of 
the Road Research Laboratory (Department of 
Seientiflo and Industrial Research) ; Dr. R. Spence, 
chief chemist, Atomic ning Establish- 
ment, Harwell (Ministry of Bupply) ; 

C.M.G. : T. Hytten, vice-chancellor, University of 
Tesmania; R. C. Wakefleld, director of surveys, 
Sudan Government ; 

C.B.B.: W. Cawood, deputy director, Royal Air- 
craft Establishment (Ministry of Supply); Prof. 
M. V. C. Jeffreys, profeasor of education, University 
of Birmmgham; Dr. D. N. MoArthur, director, 
Macaulay Institute for Soil Research, Aberdeen ; 
Prof. A. Maobeath, profeesor of logic and metaphysics, 
Queen's University, Belfast; Prof. R. A. MoCanoe, 
director of the Department of Experimental Mediome, 
Medical Research Council and University of Cam- 
bridge; J. Macdonald, director of research and 
education, Forestry Commission; G. B. Peren, 
principal of the Massey Agricultural College, New 
Zealand; H. J. Poole, chief superintendent, Arma- 


ments Research Establishment (Ministry of Supply) ; 
J. A. Smale, engineer-in-chief, Cable and Wireless, 
Ltd.; A. Turnbull, vice-chairman of the governors, 
Royal Technical College, Glasgow; C. J. Turner, 
chief engineer, Division of Atomic Energy (Produo- 
tion), Risley (Ministry of Supply); L. C. Tyte, 
chief scientific officer, Fort Halstead (Ministry 
of Supply). 
Sir Hans Sloane, Bart. (1660-1753) 

Br& Haws SLOANE, who died two hundred years 
ago, on January 11, 1753, 1s & striking example of a 
msn upon whom the highest scientific honours were 
bestowed but who made no solid contributions to 
soiantific knowledge. He was born at Killyleagh, 
County Down, Ireland, on April 16, 1660, and at the 
age of sixteen developed symptoms of pulmonary 
tuberculosis, go that for more than seventy-five years 
he had to lead a temperate life. He studied botany and 
medicine in London, Paris and Montpellier, obtained 
the M.D. of the University of Orange in 1683, and* 
on his return to London lived with Thomaa Sydenham, « 
the ‘English Hippocrates’, who taught him practical 
medicine. At twenty-five he was oleoted to the Royal 
Society, and m 1687 a Fellow of the Royal College 
of Physicians. That same year he went to the West 
Indies as physician to the Duke of Albemarle, 
governor of Jamaica, but returned within eighteen 
months, after the duke’s death, bringing back eight 
hundred different species of plants, of which he 
published & catalogue in Latin. He soon became a 
fashionable doctor in Bloomsbury Square, served as 
physician to three successive sovereignsa—Queen Anne, 
George I and George II—a&nd was the first medical 
practitioner to receive a hereditary title in 1716. He 
was president of the Royal College of Physicians 
during 1719-35. He introduoed Peruvian bark into 
British medicine and popularized inoculation against 
smallpox. His aseociation with the Royal Sooiety 
was long and distinguished. In 1698 he waa appointed 
secretary and revived the publication of the Philo- 
sophical Transactions, and in 1727 he succeeded Sir 
Isaac Newton aa president, holding office for fourteen 
years. His best-known work, “A Voyage to the 
Islands of Madera, eto." (1707) was responsible for 
his election to the Paris Academy of Sciences. Sir 
Hans Sloane is remembered in history as a great 
collector, whose books, manusoripte and curiosities . 
went to form the collection which was opened to the 
public in 1769 as the British Museum. In 1712 he 
purchased the manor of Chelsea, and to thia day his 
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memory is grean by Sloane Square, Sloane 
Street and Hans Place. In 1721 he foundod for the 
Society of Apothecaries the botanic garden at Chelsea. 
He retired from practice m 1741, and died twelve years 
later at the advanced age of ninety-three. 


American Assoclation for the Advancement of 
Sclence : Prize Awards 


THs Newoomb Cleveland Prize of the American 
Association has been awarded to Dr. Andrew M. 
Gleason, assistant professor, Department of Mathe- 
matics, Harvard University, for his paper on ‘Natural 

' Coordinate Systems”. This ıs the twenty-fifth 
award of this Prize, which is worth 1,000 dollars, and 
is made at the annual meeting of the Association for 
& paper presented as part of the meeting which 
represents an outetandiung contribution to science. 

A prize of 1,000 dollars for an essay on theoretical 
sociology, provided by a donor who wishes to reman 
anonymous, was offered by the American Association 
for the first tume in 1951; none of the entries was 
considered adequate, and no award was made. The 
prize was offered again for 1952, for essays reporting 
upon inquiry into the theory of social processes and 
group behaviour, and has been awarded to Dr. 
Arnold M. Rose, Department of Sociology, University 
of Minnesota, for his paper on '"The Theory of Social 
Organization and Disorganization’’. There were some 
sixty entries. Dr. Rose, who is thirty-two, was 
associate professor of sociology in Washington 
University, St. Louis, durmg 1947-49, and is now 
associate professor of sociology in the University of 
Minnesota; he held a Fulbright Fellowship in Franoe 
during 1951. A series of papers submitted by Stuart C. 
Dodd, director of the Washington Public Opinion 
Laboratory, University of Washington, was given 
honourable mention. 


Oceanograph!cal Exhtbitlon in London 
: Aw exhibition entitled '"Explormg the See", which 
hes been organized by the Royal Geographical 
Society and the National Instrtute of Oceanography, 
.with the co-operation of the Hydrographic Depart- 
ment of the Admiralty, the Institute of Navigation 
and the British Museum (Natural History), was 
opened on January 3 at the Royal Geographical 
Society, Kensington Gore, London, S.W.7; the 
exhibition will remain open to the general publi, 
admission free, until January 31 (10 &.m.-6 p.m., 
Sundays excepted). The object of the exhibition 18 
to show how recent scientific developments have very 
much increased our knowledge of the underwater 
world, and the display has been arranged in three 
sections corresponding to work in the three principal 
flelds of oceanographical exploration: ‘Exploring 
the Sea Bed”, "Life in the Sea" and “The Moving 
Ocean". In the first section are included an instru- 
ment for recording sea temperatures photographically, 
a deep core, and the equipment for refraction shooting ; 
a deep-sea echo sounder on show ıs arranged to 
measure variations of dopth m & tank of water. In 
the section on life in the sea there are many specimens 
of plankton, & new plankton recorder, and different 
types of water bottles for taking samples and the 
temperature of water at depth. In the third section 
the effect of wind on waves is shown in & model ;, 
other exhibits include & working wave-recorder and 
instruments which record erosion and the graduation 
and profile of beaches, and current meters and tide 
recorders, which show how direct measurements of 
water movements are taken. 
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' Polymer Sclence: Seminar in University College, 
London 


Erga lectures were given at a seminar on ‘Polymer 
Science”, held in the Chemistry Department of 
University College, London, during Octobor 24- 
December 5, 1952, and they can be classified under 
three headings : mechaniam of formation of polymor , 
methods of establishing homogeneity, size and shape 
of polymer; and properties and reactions of maoro- 
molecules. In the first section, Dr. C. H. Bamford 
dealt with the general background of polymerization 
kinetios and with a study of some oo-polymerizations 
from which it follows that the reactivity of a growing 
polymer is not solely determmed by the terminal 
grouping. Factors were also discussed which influence 
the course of polymerizations under conditions such 
that polymer precipitation occurs. In the second 
seotion, Dr. R. A. Kekwick and Dr. P. Johnson 
reviewed theories and experimental details of tho 
ultracentrifage, electrophoresis and light-scattering 
moasuremants. Methods of determining the shape of 
macromolecules, particularly proteins, were indicated 
by Dr. A. Elliott and Dr. C. Robinson, who discussed 
resulte obtained with the help of polarized infra-red 
radiation and & new type of space-filling molocular 
models. The models are useful for demonstrating 
stiffness or flexibility of macromolecules. In tho third 
section, on the properties and reactions of macro- 
molecules, Dr. L. R. G. Treloar lectured on statistical 
thermodynamics of polymer- lquid interaction. 
Difficulties were pointed out which prevent the 
straightforward extension of the Flory-Mugguis 
treatment to such systems as water and polar flbrou- 
materials. Furthermore, the influence of oxternal 
stress on equilibrium swelling was discussed. G. 
Stainsby, M. L. R. Harkness and Dr. A. Wassermann 
described the properties and reactions of ash-froe 
gelatin and actomyosin. Prof. M. Stacey dealt with 
chemical and immunological properties of degruded 
dextran. Methods for breaking down these macro- 
molecules and for fractionating the resultant products 
were also outlined. Each of the eight lectures was 
followed by a discussion, which was facilitated 
by making available. in advance, short abstracts 
indicating not only the main topic, but also 
the general background and important literaturo 
roferences. 
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Application of Sclence In the Textile Industries 


Tua inaugural lecture ‘‘Science in Industry” which 
Sir Ben Lockspeiser delivered in the now premises 
of the Textile Institute, Manchester, on October 24, 
emphaaized that the application of science to industry 
is the primary means of providing the power of 
adaptation to new conditions on which the economio 
survival of Great Britain depends. After illustrating 
this by reference to the part science has played in the 
introduction and application of the new man-made 
fibres and their effect on the older fibres, Sir Ben 
turned to the importance of the small firm in the 
effective application of science to industry. A recent 
survey in & amall town engaged mainly in the light 
industries showed that only one-third of the firms 
had anyone with & special msibility for advising 
on scientific and technical problems, and only half of 
these advisers had any technical qualifications. Sır 
Ben believed that a survey being conducted in tho 
Manchester area would show that it is rare for 
textile firms employing five hundred people or less to 
employ & science or engineering graduate: only in 


06 


the few firms with a thousand or more employees 
are scientific workers to be found in reasonable 


Bir Ben pointed out that the research iptions 
in Britain are largely intended to help these amaller 
firms, and he went on to emphasize the wealth of 
opportunity in the exercise of Ip to be 
found in this machine age if only it 18 recognized 
that the secret of araftemanahrp lies in finer and finer 
control of the machine and m the apt choice of 
materials that goes with the knowledge of ther 
p es. ‘lhe extent to which exploitation 1s 

e of the vast fleld offered to the scientific worker 
and craftaman in fabrics manufactured from natural 
and mixed fabrics largely depends on the size and 
status of the textile industry. Success will depend 
on the knowledge of the matenals being used, the 
appropriateness of machinery that 18 posseased for 
therr utilization, and the instrumental aid which can 
be provided to enable the man at the machme to 
satisfy his creative metinot for craftamanship. Such 
considerations, Bir Ben thought, are particularl 
important in mdustries that have grown from hand- 
craft. He also suggested that the tme spent on 
discovering the principles on which manufacture m 
the textile industry resta provides the surest basis 
for the solution of future problems, and creates the 
intellectual climate which promotes discovery and the 
growth of new ideas. It is in the utilization of results 
coming from the research associations that the 
Textile Institute is specially im t, and on its 
members resta & large share of the responsibility for 
seeing that methods now available for the more 
economical use of materials and for quality control 
in mills and factories are used. 


Seed Health In Flax 


Pror. A. E. Musser, of the Faculty of Agrı- 
culture, Queen's University, Belfast, read a paper 
before Soction K (Botany) of the British Association 
at its meeting in Belfast, in which he reviewed 
developments in the treatment of flax against seed- 
borne disease. A considerable number of such 
troubles include those caused by the fungi Polyspora 
hini, Collatoirichum Wn&oola, Botrytis cinerea, Fusarium 
line and Phoma sp.  Seed-borne diseases of flax 
brought very considerable losses of yield during the 
First World War. The later discovery of organo- 
mercurial dusta did not solve the problem on flax 
as it did for cereals.  'Short-wet' methods were 
used, but eventually tetramethylthiuram disulphide 
('Nomersan') was found to be the most effective 
Boed-dreesing. Prof. Muskett, however, went & stage 
further, and, using his ‘Ulster’ plating method, made 
& wide survey of the natural health of seed produced 
in various regions. ‘This intensrve work has now 
been continued for ten years, and shows that seed 
from the southern and eastern perte of Britain has 
little seed-borne disease. Larger yields of seed are, 
moreover, usually obtained in these drier and warmer 
areas. This simple but effective finding has been 
fully justified m practice, and the seed used in 
Northern Ireland is now all obtained from the south 
and east of England. The only disease fungus which 
is seed-borne to any extent from these areas is 
Botrytis cinerea, and that is dealt with by routine 
seed treatment. It 1s obviously much better to start 
with naturally clean seed than to treat diseased 
samples, and the results of this objeot lefeon 
pare well be applied to other crops and in other 
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Microbial Genetics at the University of Glasgow 


Tam Nuffield Foundation has made & grant “of 
£6,000 over three years for the expansion of research 
in the Department of Genetios, University of Glaagow. 
The grant will be used mamly for fellowahipa. It will 
make ıt poesble to mereaso the research team 
working under Dr. G. Pontecorvo in microbial 
genetics. The approach followed m the past few 
years in the Department has been mainly that of 
making use of the resolving power of genetic analysis 
in order to get some insight into the details of bio- 
chemical organization of the oell. It is hoped that 
a of the team wally on the bio- 
physical side may lead to advances. 


Canadian Natlonal Research Council Scholarships 


Tue National Research Council of Canada intends 
to award about two hundred postgraduate soholar- 
ahips which will be available without restriction of 
n&tionahty for study in the fields of science and 
engineering during the year 1953-54. The majority 
of the awards will be tenable at Canadian universities 
and are divided into bursaries, studentahips and 
fellowships worth, respectively, 600, 900 and 1,200 
dollars each; they may be increased by an extra 
500 dollars for the summer months. Burearies are 
for graduates who have no previous research experi- 
ence, studentships for those with at least one year of 
research, and fellowships for those in their last year 
of work for a Ph.D. About twenty of the awards 
will be tenable outside Canada and are divided into 
special scholarships for those who either have com- 
pleted or are completing their work for & master’s 
degree, and postdoctorate overseas fellowships for 
specialized training; the former are worth 1,500 
dollars and the latter 2,500 dollars for twelve months. 
Applications should be made before February 1 to 
the Awards Officer, National Research Council, 
Ottawa 2. E 


Announcements 


Tse Institution of Mechanical has 
awarded its James Watt International Medal for 
1958 to Bir Harry Ricardo, for his contributions to 
knowledge of the fundamental principles of mternal 
combustion engines and the application of these 
prmoiples to design and development. This Medal, 
which is in gold and is the highest honour that the 
Institution can bestow, is awarded every two years, 
and for it the Institution has the co-operation of 
the principal engineering institutions and societies in 
all parte of the world as nommatmg authorities. 


Ten Council of the Royal Sooety hag awarded 
two Mackinnon research studentships to the fol- 
lowing: R. C. Jennison, of the University of Man- 
chester, for work on radio astronomy at the Jodrell 
Bank Experimental Station ; and Dr. F. K. Duxbury, 
of King’s College, Newcastle upon Tyne (University 
of Durham), for work on organic chemistry at the 
Univeraity of Liverpool. 

Tem American Association of Spectrographers is 
planning & gympoaerum on ‘Emission Spectroscopic 
Determmation of Metals in Non-Metallic Samples", 
to be held in Chicago on May 1. Papers in the flelds 
*of petroleum, geology, agriculture, pharmacy, biology, 
ceramios, eto., are invited. All inquiries should be 
directed to the chairman of -the symposium oom- 
mittee, J. P. Pagliassotti, o/o Standard Oil Compeny 
(Indiana), Box 431, Whiting, Ind. 
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SOIL FERTILITY AND CROP PRODUCTION 
MEETING IN DUBLIN 


JOINT meeting of Commissions 2 (Soil Chem- 

istry) and 4 (Soil Fertility and Plant Nutrition) 
of the International Society of Soil Sciences was held 
in Dublm during July 21-31, 1952, under the auspices 
of the Irish Department of Agnioulture, with Prof. F. 
Bteenbjerg (Royal Veterinary and Agricultural College, 
Copenhagen) as chairman. The meeting was the out- 
come of a resolution passed at the Fourth International 
Congreas of Soil Science, held in Amsterdam in 1950, 
when ıt was that & need existed for a meeting 
to discuss as fully and critically as possible presant tech- 
niques for the evaluation of soil fertility in relataon 
to mproved crop production. This was taken as the 
basis for the Joint Commission meeting, and some 148 
soil scientista attended, representing universities, 
agricultural colleges, research institutes and govern- 
ment departments in many countries. The Vatican, 
the United Nations Food and Agrioulture Organiza- 
tion, the Organization for European Economia 
Co-operation and the Mutual Security Agency sent 
observers. 

Indoor sessions were held in University College, 
Dublin, during July 21-26, and were followed by a 
tour to places of agricultural and soientiflo interest 
in the south and west of Ireland during July 27-81. 
More than s hundred delegates joined in this tour. 
At the end of the meetmg tributes were paid by 
various speakers to the Irish Department of Agri- 
culture, for the suceeas which attended the various 
geesions was in no amall measure due to the fine 
work which the Department had done on the organ- 
ization mide of the meetung. 

An introductory paper on the evaluation of soil 
-fortality was read by Dr. E. M. Crowther (deputy 

-director, Rothamsted Expermental Station). In his 
paper, which summarized many important aspeota of 
the investigations on soil fertility, Dr. Crowther 
pointed out that the approach to soil fertility problams 
requires integration of several hnea of mvestigation 
generally undertaken by separate groupa of specialista. 
He listed these as the study of chemical, physical and 
mierobiologioal oharacteristios of soil and of the 
physiology and biochemistry of plants; the char- 
acterization of soil and alimatic conditions; the 
examination and improvement of farming systems ; 
and the production and application of increasing 
quantities of better and cheaper fertilizers and liming 
materials. Dr. Crowther also stressed, as a priority 
need, the proper grading of laboratory testa for 
nutrienta by proper field experiments. 

The detailed work of the meeting was then divided 
between three sections. Section A dealt with labora- 
tory techniques for assessing the nutrient status and 
nutrient-supplying tial of soils. This Section 
was divided into ai different sessions. Section B 
dealt with plant and field techniques used in, and 
applicable to, the evaluation of soil fertility and was 
divided into two seasions. Section O, which dealt 
with correlation and general inquiry, was divided 
into three seesions. In all, eleven sessions were held. 
Each seasion was opened by a major review paper 

' and two supportmg papers dealing with important 
aspects of the subject-matter of the session. Those 
papers were available in printed form in Vol. 1 of the 
Transactions of the meeting, and, consequently, it 


was possible to dispense to & very conaiderable extent 
with formal reading of papers and to devote the 
maximum amount of time to discussion. While in 


-some instances discussion was along the lnea of 


prepared papers, m the great majority of cases ıt was 
of a spontaneous nature. This procedure proved moat 
successful, and the meetmg was characterized by very 
lively and valuable debates. More than fifty additional 
papers and & summary of the discussions will be pub- 
lished shortly in Vol. 2 of the Transactions. 

In Session 1, on organic matter and nitrogen, which 
was under the chai ip of Prof. B.. J. Page (lately 
pnrneipal of the Imperial College of Tropical Agrı- 
culture, Trinidad), the major review paper was given 


-by Dr. H. H. Lees (University of Aberdeen), who 


paid particular attention to the importance of 
assessing the activity of carbon and nitrogen 1n soils 
in relation to fertility studies. In the supporting 
paper, Dr. G. Drouine&u (Antibes Research Station) 
summarized researches on nitrogen in the south-east 
of Franoe, and in another supporting paper Dr. J. 
Tinsley (University of Reading) reviewed the methods 
for estimatang the organic matter status of soils. 
Many valuable contributions were made to the dis- 
cussion, and it ia obvious that there haa been a 
considerable reawakening of interest m this sphere 
of study. 

A considerable amount of work has been pro- 
ceeding on methods aimed at assessing the phos- 
phorus status of soils, but the fact that much still 
remains to be done in this fleld was made 
obvious during Session 2, which dealt with phos- 
phates, and was preaided over by Prof. J. A. Prescott 
(director of the Waite Agricultural Reesarch Institute, 
Australia}. The major review paper, on evalu&ting 
the phosphorus status of goile, was given by Dr. E. G. 
Willi (Macaulay Institute, Aberdeen), particular 
attention being paid during thw paper to modern 
concepta of fixation processes. Dr. Willams stressed 
the need for an adequate programme of field experi- 
ments in evaluating thé phosphorus status of soils. 
In & supporting paper Dr. L. A. Dean (Bureau of 
Plant Industry, Sols and Agricultural Engineering, 
United States Department of Agriculture, Beltsville) 
dealt with the use of radioactive phosphorus in evalu- 
ating soil fertility, and desorbed in particular the 
usefulness of the 'A' value method as an index of the 
PP ids fertility of soils. Other aspects of the use 
of phosphorus-32 in the study of soil phosphorus 
behaviour were dealt with by Dr. G. Barbier (Station 
Centrale d’Agronomie, Versailles), and & considerable 
amount of the discussion which followed centred 
around the use of this technique. . 

Seasion 3, with Prof. T. Wallace (director of the 
Long Ashton Research Station, Bristol) as chairman. 
was devoted to a consideration of various aspeote of 
the potash status of soils. A review paper on the 
availabilty of native and fixed non-exchangeable soil 
potassium was read by Dr. R. F. Heitemeier (Bureau 
of Plant Industry, Soils and Agricultural Engineering, 
Beltaville), m which various extracting techniques 
were appraised and the role of non-exchangeable 
potassium discussed. The role of clay minerals in 
potash fixation was dealt with by Dr. S. Henin 
(director of research, Laboratoire des Sols, Versailles), 
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and Dr. F. Alten (Hanover) discussed some funde- 
mental aspects of the potassium nutrition of lants. 
The i problems sssomated wi the 
determination o lime requirements in the soil ware 
fully discussed in Session 4, under the 
of Dr. P. Bruin ( director-in-chief, Agricultural 
Experimental Station and Institute for Soil Research, 
Groningen). This subject was introduced by Prof. 8. 
Tovborg Jensen (Royal Veterinary and Agricultural 
College, Copenhagen), who examined important 
aspects, both practical and theoretical, of the determ- 
ination of the lime requirement of soils, illustrating his 
remarks with the results of classical Danish experi- 
mente in this sphere. In a paper on a biological 
approach to soil acidity, Dr. E. J. Hewitt (Long 
Ashton) indicated the various factors associated with 
the soil scidity complex, and Dr. G. E. Smith 
(University of Missouri), in presenting a paper by 
Dra. Albrecht and Smith on soil acidity as calcium 
(fertility) deficiency, gave the basis of an approach 
whioh is 
where the p liming of soils 15 concerned. Though 
the ~work of this seeaion indicated that a number of 
questions of outstanding practical importance still 
remam to be resolved in this , it was olear that 


terms of soil-type characteristics and plant require- 
ments. 
^ Seasion 5 (chairman, Dr. Henin) was a lengthy one 
and was devoted to consideration of methods for 
determining the magnestam and minor-element 
status of soils. The major review peper waa read by 
Mr. W. Morley Davies (Ministry of Agriculture and 
Fisheries, Great Britain), and Dr. F. O. Gerretaen 
(Groningen) and Dr. E. B. Davies (Soil Research Sta- 
tion, Rukuhia, New Zeeland) contributed supporting 
Papers: These papers showed that much still remains 
done in the fleld of analysis of trace elements in 
soils, but considerable progrom was reported by many 
of the delegates present this connexion the New 
Zealand approach, as outlined by Dr. Davies, where 
work on trece elements has been closely related to 
soil type, provides a very fine example of what the 
proper integration of research in this fleld oen 
socomplish. 

With Dr. R. K. BSehofleld (Rothamsted Experi- 
mental Station) presiding, Session 6, which was on 
the subjecte of base exohange, nutrient balanoe and 
interactions, was notable for the attention which it 
fooused on the importance of ion activity in evaluating 
Boil fertility. This matter was fully discussed m the 
review paper by Dr. A. C. Schuffelen (W. ), 
rd e paper on wai aps of arse 
absorption of nutrients was 
Wiklander (Royal Agricultural College, Cre 
Prof. M. M. Elgabaly (Alexandria), in & supporting 
paper, various aspects of nutrient element 

pean: pointing out the distinction which must be 

made between nutrient balance effects as determined 
in culture solution and soils. From discussions which 
followed, it was apparent that, with the development 
of new analytical techniques and a more thorough 
understanding of physico-chemical reactions, oon- 
siderable advances in this fleld may be expected. 

Seion, 7, presided over by Dr. Crowther, dealt 
with fleld experiments and pot oulture techniques. 
Dr. F. Van der Paauw (Groningen), m a major review 
paper, outlined the methods in use for evaluating the 
nutrient status of soils by field experiments. This 

theme was further elaborated by Dr. H. L. Richardson 
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icultural Control, Imperial Chemicel 
td.) who illustrated his disoumeion by 
Tu finer diode en US 
directed by him in China. The resulting discussions 
were particularly valuable. Dr. J. W. 8. Reith 
(Macaulay Institute) directed attention to the 
necessity for basing the evaluation of soil testing 
methods on further fleld experiments carried out on 
soils belonging to well-defined series. Pot culture 
techniques in evaluating soil fertility were dealt with 
by Prof. E. von waki (Germany), and a 
discussion an this ject attracted considerable 
attention. 


(Central - 


In present-day work the diagnosis of soil fertility ` 


through plant diagnostic methods has oome to play 
& very important part. This approsch was fully 
discussed in Session 8 under the of 
Prof. Steenbjerg. Prof. Wallace, who has been 
responsible for much of the work in thia sphere, out- 
lined m a major review paper the various methods 
used, and pointed out the necessity for a thorough 
understanding of soil characteristics for proper 
application of these methods. Dr. W. A. Roach 
(Hast Malling Research Station) discussed the various 
factora coming into play in the diagnosis of mineral 
deficiency by plant analyms and plant injection. The 
discussion which followed showed clearly the extent 
to which reliance is now being placed on this line of 
approach in many countries. In concluding this 
session, Prof. Steenbjerg directed attention to the 
Importance of discriminating between extreme 
physiological disorders as determined m sand and 
water cultures and those mainly of a threshold nature 
which are observed under field conditions. 

The extent to which soil test data oan be used to 
evaluate soil fertility needs on a broad basis waa 
discussed in Seasion 9, Prof. H. Kuron (Germany) 
being in the chair. Tho major review paper in thia 
session was presented by Dr. W. L. Nelson (North | 
Carolina State College), who dealt with soil teat’ 
summaries and their usefulnees to various workers’ 
engaged in the agricultural research and extension 
services. The suppo paper in this session was 
contributed by Dr. H. Riehm (Augustenbarg, Ger- 
many), who discussed the value of the resulta of 
several million soil testa which had been oarried out 
in Germany. Another aspect of survey work was 
discussed by Dr. L. de Leenheer (Ghent), who dealt 
with the determination of productivity ratings for 
different soil types. This is an aspect of the investi- 
gation of goil fertility which is attracting considerable 
attention and which must play an increasingly 
important part if soil survey is to be of increased 
value to agricultural technology. 

Seesion 10 was devoted mainly to the consideration 
of methods used in soils advisory services in various 
European countries and presented the first systematio 
attempt to bring together an &ooount of the tech- 
niques used. Dr. Nelson presided over this session, 
which was opened by a paper from Dr. K. A. Bondorff 
(Lyngby, Denmark) on the evaluation of soil analysis. 
Papers were presented describing the methods used 
pe Tee Tae countries, and these, when 

ould prove a valuable reference 
raged rs in an tle fleld. 

Seasion 1l was devoted to & discussion on general 


correlation, with Dr. P. H. Gallagher (University Col- . 


lege, Dublin) as chairman. Dr. Bruin, in this session, 
outlmed the development of soil fertility research in 
the Netherlands, being supported by & peper from 
Prof. Steenbjerg on general questions affecting the 
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verification of chemical soil and plant analyses. These 
papers paid particular attention to yield curves and 
to various factors influencing shape of such 
curves. The final supporting paper in this session 
was given by Prof. Prescott, who stressed the neces- 
sity for basing the solution of soil fertility problems 
on & full understanding of climatio and geochemical 
factors. In this connexion it would seem that the 
total analysis of soils may be considerably more 
important, especially where trace elements are oon- 
cerned, than they are generally acknowledged to be. 

The meeting was brought to a close in & seasion 
presided over by Prof. Steenbjerg, when certain. 
proposals concerning international collaboration in 
the sphere of soil fertility were considered. 

During the meeting & short tour took place in the 
adjommg counties of Kildare and Meath, where 
dolga i field e i tal work, ical 
County Meath pasture land and peat bogs for 
electricity generation. The tour, followmg on the 
indoor e&eemops, was designed to include experi- 
mental work relevant to the subject-matter of 
the discussions during the meeting, together with 
experimental work on liming problems, soil type 
characteristics in relation to phosphate and potash 
utilization, and trace element relationships, 
in connexion with livestock nutritional problems. 
During the tour an opportunity was provided of 
seeing some of the major soil series on which the 
agriculture of the country is based. A visit to an 
area in County Limerick where selenium toxicity is 
an important factor in livestock nutrition was of 

interest. Visita to the Albert icultural 
College, Glasnevin, and Johnstown Castle Age 
cultural College were included ; st the latter a day 
was spent examining the field experments and the 
laboratorios where routine soil testing is carried out 
on & considerable scale. An opportunity was also 
ided of seeing land reclamation and drainage 
mits of the Department of Agriculture in operation. 

T. WALSH 
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THE BRITISH COUNCIL 


REPORT FOR THE YEAR 1951-52 


dte eighteenth report* of the Bntish Council, 
covering the year ended March 81, 1952, i 

eei lich p eni on Unted Kingda 
funde, which for 1951-52 stood at £2,750,000, one- 
third being for work in the British Commonwealth, 


as com with one-fifth four years ago. Of the 
Commonwealth diture, £865,000 came from the 
Oommonwealth ions Office and £528,000 related 


to the Colonies; of that sum, £80,000 from the 
Colonial Development and Welfare Fund was towards 
the welfare of overseas students in the United 
Kingdom. One section of the report gives & clear 
account of this important work among overseas 
students, af whom there are now more than five 
thousand from Colonial territories, as many more from 
India, Pakistan and Ceylon, and almost an equal 
number from other countries. For all such students 
the Council provides a programme designed to help 
them in their leisure time to meet le in Britain, 
.to study the country’s ways of life and modes of 
thought, and to help them to understand what has 
5 Report on iho Work of the Pa Pelr Conall, 108) a 
31s 1052. Pp. 104. (London: Britieh Council, 1952.) 
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made and makes the British the people that they 
are. The London centre at 3, Hanover Street has a 
membership of more than eighteen hundred studenta 
representing a hundred and four countries, with an 
average daily attendance of two hundred and three 
hundred and fifty at the week-ends. The London 
hostels managed by the Council now accommodate 
two hundred and twenty men and thirty-five women 
out of more than two thousand five hundred Colonial 
students in London. Temporary residents at the 
Hans Crescent residence totalled nearly nine hundred 
in 1951, and permanent accommodation was found 
during the year for 1,071 overseas studente, mcluding 
900 from the Colonies ; for students outside London, 
the figures were 1,004 and 771, respectively. Accom- 
modation in private lodgings was found for 538 over- 
soas students in London for 1,084 outside London. 
Some 2,600 studenta were met on arrival, and 5,504 
attended Counoi centrea. 

The for work relating to foreign countries 
were reduced by 16-4 per cent to £1,862,000, and a 
further 9-0 per cent reduction in the estimates for 
1952-58 brings the total reduction in flve years to 
42 per cent, the devaluation of sterling and rising 
prices abroad making the effective reduction in terms 
of work oonsiderably higher. The Colonial Office 
Vote represents a reduction of 16-4 per cant since 
1947-48, and the Commonwealth Relations Office 
Vote a reduction of 12:6 per oent on the peak 
year 1950-51. Together the reductions for 1951-53 
have involved a diminution of 26 per oent in estab- 
lished Josue making 48 per cent since 1946—47. 
Expendr in Latin America has been reduced by 
41 per cent by closing the Council's own offices and 
reducing supply services. Except m Yugoslavia and 
in Germany, work in Europe has been subetantially 
reduced, with the closure of all French provincial 
services and of the institutes at Turin, Venioe, 
Valencia and Bilbao. The work in Egypt has been 
substantially reduced, and offices closed in Mel- 
bourne and Canberra as well as the institute at 
Aden, and three offices and centres in the United 
Kingdom have been similarly cut down. All supply 
servicos have been drastically reduced, notabl 
expenditure on publications, lectures, books, sario: 
ieala and sBoholarships; about one-third of this 
expenditure is concerned with the sciences, including 

Work in the dle Hast durmg the year has on 
the whole been encouraging. Although most of the 
twenty thousand volumes in the library in Cairo were 
lost by fire during the January riots, new premises 
for the British Institute and the Counoil’s offices have 
been found, and reference is made to the part which 
the mr A playing a TI i serie ee oe through- 
out the Middle East, no by bringing young men 
fram the Middle East to the Gaited Karion wader 
its bursaries scheme or by giving assistance to the 
governments of those countries in placing their own 
nominees for training. Technical visite to Britain 
are also arranged for senior officers and specialists 
for short periods of study ; and the Counoil's advice 
and help have been sought in recruiting Britiah 
technicians to supervise training. 

The present report includes a section dealing with 
the libraries of the Council, which now contain nearly 
nine hundred thousand volumes and are claimed to 
be the moet far-fi network in the world. The 
Council’s libraries in foreign countries are essentially 
spSoial libraries, in which a high place is given to 
works on the English language and its teaching and 
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to English literature of all periods, but which are 
also strong on subjects that fall into the framework 
of British civilization and institutions. In science, 
medicine and technology the tendency is to con- 
centrate wholly on those aspecta in which the British 
contribution has special significance for the country 
concerned. Expenditure an the purchase of books 
hag fallen from £81,000 in 1947-48 to leas than 
£20,000 in 1951-52, and of the latter sum only 
£1,500 was for books presented to other libraries 
(virtually all in the Colonial territories) compared 
with £18,000 in 1947-48, of which more than a half 
was for foreign countries. The scope of the Council’s 
library activities in the Colonies has been restricted 
since 1948, but the report oammente on the difficulty 
of keeping libraries supplied with new books on a 
budget & quarter of ita size flve years ago and with 
prices rising steeply : gape left by years of soaroity 
are for the most ed. Statistics for the stock, 
issues and ip of the Council’s libraries are 
appended to the report. There are some remarkable 
variations in the ratio of book stock to monthly 
issues. Rio de Janeiro and Cairo, each with approx- 
imately 21,000 volumes, have monthly issues of 165 
and 1,600, i . Ibadan and Zagreb issue 
1,275 and 1,118 volumes monthly out of a stock of 
3,000, while Barcelona issues 4,207 volumes monthly 
out of 10,000, Bandung (Indonesia) 2,124 out of a 
stock of 6,000, and Madras 1,709 out of 8,800. Only 
44 out of Nairobi’s 1,500 volumes, and 60 out of 
Blantyre’a 1,200 volumes are issued monthly; there 
would seem to be room for some inquiry as to whether 
all the libraries are worth maintaining and whether 
the resources of others should be extended. - 


NEW ZEALAND DEPARTMENT OF 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH 


REPORT FOR THE YEAR 195]—52 


‘THE twenty-sixth annual report* of the Depart- 

ment of Scientific and Industrial Research, New 
Zealand, covers the year ended March 31, 1953, 
during which no expansion of activities was possible 
and those of many branches were curtailed in con- 
sequence of a restriction in the financial vote. Net 
expenditure for the year was £1,086,581, and, while 
the recruitment of scientific steff was exceptionally 
low, losses of experienced staff were high, although 
pee the return from overseas of men who 

compl &dv&noed studies in various fields. 
The total staff on March 81, 1952, waa 1,012, including 
402 profeasional and 354 technical workers. Achieve- 
ments of the year stressed in the secretary’s report 
inolude the completion of geological surveys of the 
four main ooalflelds ; very extensive coal-measurea 
found in the Kaitangata field are of special interest. 
Surveys in North Auckland have indicated the rook 
formations associated with good and bad prospects 
for securing water supplies for farm while 
geological and geophysical investigations have located 
a hot area at Wairakei sufficiently promising for the 
insuguretion of a development programme to prove 
the existenoe of a steam potential capable of gener- 


* Tweniy MEE Annal Raport of ERN 
aT Research. Pp. 84. (Wi 


of 
Belentiflo and : Govt. 
Printer, 1952.) 1s. Od. 
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ating 20,000 kW. Chemical investigations indicate 
that the steam has a low content of gas and is free 
from corrosive properties. An efficient geothermo- 
graph has been designed and constructed to measure: 
temperatures at depth in bores. 

Research on spontaneous combustion in wool 
cargoes indicates that the fires are confined to wools 
removed from akms by a bacterial proceas. These 
often contain a high percentage of body fat, and 
this potential source of danger can at present only be 
overcome by & very thorough scouring of the wool. 
The solution of this problem would save thous- 
ands of pounds ann . Following the discovery 
of the causal agents the yellow-leaf disease of 
Phormium; it has now been found that the maect 
veotor may be killed in all ita stages by flooding areas 
growing New Zealand flax to & of two to 
three feet for fourteen days. Yellow- disease haa 
halved the production of flax flbre since 1938, and 
this advance promises to save almost the whole 


The nutritional value of the branched-vhain acids 
discovered earlier in butter-fat is now being investi- 
gated, and accurate information on the changes in 
butter-fat composition that ocour during the season 
has been obtained for the first time. A:system for the 
certifloation of plant hormone sprays, based on the 
experimental work of the past few years, has now 
been established and is regarded as of considerable 
economic importance both m protecting growers from 
losses incurred in misapplication and in assisting 
manufacturers in production. Broad correlations 
revealed between soil‘ types and ohar- 
acteristios in soil surveys of the Kaingaroa Plains 
are expected to assist the State Forest Service in ita 
development of the timber resources of this area as 
well as timber production, management and utiliza- 
tion elsewhere. The efficiency of boric acid in con- 
trolling Ambeodentus, the New Zealand wood-boring 
insect second in importance to Anobium, was proved, 
during the year, and New Zealand timbers used for. 
building and furniture can now be proofed against 
the three prevalent boring insecta by treátmant with 
boric acid. 


as indole hydrazide and mineral oil. Both discoveries 
promise considerable savings to the tobacco industry, 
while & new semplo method of collecting 
agricultural and pastoral statistics designed by the 
Applied Mathematics Laboratory is ed to 
reduce markedly the costa incurred by Census 
and Statistics Department in collecting this informa- 
tion. Investigations in the Dominion Physical 

of a number of enclosed domestic stoves 
burning solid New Zealand fuels have shown that 
efficiencies of 45 to more than 70 per cent oan. be 
obtained, with proper design and control, compared 


with 10-15 cent with the ordinary open-hearth 
fire. Since cost installed does not exceed that of 
the ordinary chimney and grate, considerable savings 


should be possible in the use of coal for domestio ' 

ing. Radioactive cobalt and iridium have been: 
used in the X-ray examination of welded metals and 
castings and in testing steel conduits for hydro- 
electrical installations. Further work by the Leather 
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and Shoe Research Association on the modifloation 
of New Zealand fish liver oils for the production of 
chamois leather has yielded & proceas for utilizing 
vegetable oils in oil-tanning which, besides producing 
stronger leather, enables white washable gloving 
leather to be obtained without bleaching. Bark from 
Pinus radiata has been proved to be a possible source 
of tannin, and the detrimental effect of high tem- 
peratures upon pickled pelts in storage and transport 
has been demonstrated. Tho investigations by the 
Pottery and Ceramics Research Association indicate 
that for ceramic manufacture deposits of ball clays 
from Canterbury, Otago and Southland are equal in 
quality to any Buch deposits found elsewhere in the 
wor 
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OCEANOGRAPHY IN THE 
UNITED STATES 


TA 1927 the United States National Academy of 
Sciences appointed a Committee to consider the 
share of the United States in a world-wide programme 
of ooeanographical research. Much of the Committee’s 

rt was published in book form under the title 
“Oceanography Ite Soope, Problems and Economic 
Importance”, dy Henry B. Bigelow (1981). One of 
the major outcomes of the decisions of that Com- 
mittee was the building and endowment of the 
Oceanographic Institution at Woods Hole, and 
there was a general all-round inorphso in marine 
research. 

In 1949 a second Committee on Ocean phy was 
established by the National Academy. o reason 
for the setting up of this second body was not lack 
of interest in coe ou enh. Owing to the recognition 
of the lications of oceanography during 
the Second Worle War, marine research had, in fact, 
"Hourished ; but it waa chiefly government sponsored. 
"An a result of inflation and the heavy oost of main- 
tenance of modern research and equipment, 
private endowmenta were entirely inadequate, and 
Fosardh could anly combina et i pror mele with 
heavy government support. The Committee oon- 
sidered. that “the healthy growth of oceanography 
has been hampered by the uncertainty as to how 
long this support may be available, and by other 
restrictions”. It was to report on this situation that 
the Oommittee was appointed. Its report, entitled 
“Oceanography 1951”, is now published*. 

As in the previous Teport, the relations of the 
science to biology, geology and meteorology, and 
certain recent notable advances, are surveyed. The 
advance in physical oceanography has been very 

ing. That this is so is largely due to the War, 

which resulted in the provision of “a nuoleus of 

80 to 100 compared with pora oceanographers in this country, 

Masi i: haps half & dozen prior to 1930. 

of the funds being expended for 

MU decns investigations at the present time 
oome from the Department of Defenoe". 

The sea is a source of food, and it is necessary to 
ensure that research is also directed towards increasing 
the yield from the sea fisheries, as well as gammg 
knowledge useful in war. The annual yield of the 
` * National Academy of Bolenoes—National Research Council. Pub- 
lication 208 Opeanography 1051; e Report on ibo Present Status 
i is ad Sume Pp. vifa (Wabbe, DO. 
Nationa] Academy of Bolences--Nailonal Researeh Council, 1962.) - 
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world's fisheries is quoted as twenty milhon tons. 
giving only one-fiftieth of the total protein oon- 
sumption, yet half the world’s population has a diet 
seriously deficient in protein. The Committee con- 
siderf that “Heretofore most fishery research pro- 
grammes were attempted on too small & scale. This 
was due to lack of appreciation of the complexity 
and magnitude of fishery problems, so that insufficient 
funds were assigned to many projects”. Recently, 
however, there have been large-scale attacks on 
certain problems, such as the causes of the dis- 
appearance of the Californian sardine; the poten- 
tialities of the pelagic fisheries of the oentral 
North Paoifle; and the movements of the Gulf 
Stream. 

But the Committee considers that oceanography is 
not developing in & well-balanced manner that 
there ig almost no financial support for general marino 
biology. It thinks that madequate attention is being 
paid to many challenging problems which do not have 
military signifloance and do not bear on specific 
fisheries ; and it feels that, in order to ensure moro 
freedom of research into such basic problems, greater 
private financial support ia needed. At the same time, 
government support on a liberal and far-sighted basis 
should be continued, to provide the large-scale 
co-ordinated effort which the size and complexity of 
oceanic phenomena demand. Through the United 
Nations and President Truman’s Pomt Four Pro- 

, the United States should also encourage the 
development of oceanography in „Other countries, and 


private funds for the provision of research fellowships 

at existing oceanographic institutions; for facilities 

for yisitting investigators; for the provision of more 

posta ; and to supply increased funds for 

i i ships and for basic research m biology and 
emistry. 

The present total income of institutions m the 
United States carrying out oceanographical research. 
is about 2,800,000 dollars, four-fifths of which is 

ied by the government. It is recommended 
that the additional funds from private sources should 
be between 600,000 and 750,000 dollars. This would 
bring the total annual expenditure on oceanographical 
research into the region of one million pounds sterling 
by those laboratories other than the Federal and 
State organizations. F. 8. Rossen 


PRESERVATION OF THE LAKE 
DISTRICT 


HE rt and News Letter for August of the 

Friends, of the Lake District* records a dis- 
E and refers particularly to the absence 
of a Jomt P ing Board exoept in name for the 
Lake District National Park and to the hobbling of 
that authority by the failure to appoint a planning 
officer for the Park. The practical consequences of 
this position are concisely and clearly indicated, as 
well as the requirements for the effective funotioning 
of any joint board. Local matters on whioh the 
Report and News Letter comment are the assurance 
ee 
military range that the proposed night firing is, in 


* Friends of the Lake District. en Mowi Lotter, Augirt: 
Pp. 20. (14 Princes Biree&, Ulverston, 1952.) 
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fact, abnormal, and the decision given by the Minister 
of Fuel and Power in favour of the Electricity 
Boerd's proposal to-serve farms in Martindale by 
overhead lines. 


In Langdale no is reported in the Electricity 
- Board's policy of wing the scheme on grounds 
of economy; but reference is again made to the 


improvement of the Hardknott from & mountain 
trackway with a loose rough surface into a motoring 
road in spite of the clear and assurance 
to the contrary given in No 1946 by the 
chairman of the Highways Committee of the Cumber- 
land County Council. Attention is also again directed 
to the difficulty that arises because the virtual 
control of road-widths and traffic policy is in the 
hands not of the new Planning Board or even the 
local highway authorities, but of the Licensing 
Authority, & body which is detached from any 
interest in the preservation of the countryside. The 
intricate work of completing the footpath survey 
and official statutory map is likely to continue for 
another two years at least, but the review of 
open country in the area has been completed in the 
counties of Cumberland and Westmorland and in the 
National Park as a whole. 

The Friends of the Lake District have been oon- 
cerned in a i review of the needs and 
possibilities of new footpaths on the shore of Lake 
Windermere, and representations have been made 
regarding the minimum flow in the Dash Beck water 
scheme for the rural district of Wigton as well as the 
construction of any necessary buildings. Together 
with the Council for the Preservation of Rural 
England, the Friends of the Lake District have made 
des EN ing the Forestry Commission's 
p Holme Park exclusively with 

ns effect on the footpath between 
wkdal and Nether Wasdale 


NEUROSECRETORY PATHWAYS 
IN THE HEAD OF CRUSTACEANS, 
INSECTS AND VERTEBRATES 


By P ror.BERTIL HANSTROM 
Zoological Institute, University of Lund 


TUTINSKY!! and B. Scharrer* have recently 
proved that the chrome-hsmatoxylin-phloxin of 
Gomori selectively stains the neurosecretory path- 
‘ways in several of the Pterygota in identically the 
pn a ll eS (o dede 
supraoptico-hypo in vertebrates (Bergmann* 
Hanatrom). ee es dhs formas caper dered 
similarities between the corpus cardiacum — allatum 
system in ingoote and the bypophysia in vertebrates — 
similarities which were originally pointed out by me 
in 1941'—the fact has been added that the neuro- 
secretory tracts, which in insects connect the pars 
intercerebralis of the brain with the corpus cardiacum 
and in vertebrates the nucleus (and the 
nucleus paraventricularis) of the diencephalon with 
the neurohypophysis, both react y and 
with the Gomori stain. I think it worth 

while also to consider whether the n 
substance in insects—as seams to be the case in 
vertebrates (Bargmann and E. Soharrerf)—is oon- 
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neoted with the production of & hormone regulating 
water-balanoe. 

In 1840 * I described in some of the Apterygota two 
groups of cells on the surface of the protocerebrum 
whioh lie within & separate connective tissue sheath, 
only oonnected with the brein & amall 
aperture in their capsule. On account of their 
Ponton, these groupe af colle Cught-to be the komi- 
ogue of the lateral frontal organs in crustaceans and 


oe eee In the 
Apterygota ups of cells give rise to & pair 
oe aia a characteristic course through 
the brain and oan be traced outside it into the 
corpora cardiace. In addition, I found that the cells 
in Petrodius maritimus contained secretory droplets 
which could be traced for a considerable distance 
along the axons. In higher insects these groups of 
cells (‘‘the medial neurosecretory ocells”), which give 
rise to the same nerve, are situated within the 
ordinary brain capsule, but otherwise show the same 
relations. Thus the lateral frontal organs, which in 
several lower crustaceans are located in the hypo- 
dermis and completely independent of the brain 
(though connected to it by a nerve), in other 
crustaceans are tranaformed into the X-organs, which 


adhere to the brain, and in the into the 
groups of calls on the surface of the 
protocerebrum. In the finally, they have 


been thoroughly retraced into the brain as the 
medial neurosecretory cells of the pars interoerebralis, 
which cells, according to E. Thomsen" (of. M. Tham- 
sen™), must be regarded as the over-all controlling 
centre of the endocrine system in insects. 

For comparative neurological reasons, I first 
&asumed that a synapse may be in the nervous 


I did not try to verify this ger ipd using, 
special nerve-staining methods. oon- 
siderable physiological importance ithe medial 


neurosecretory cells, which has been proved by a 
pcm eee 
have now applied the chrome—hsma 


$ eedi e oe otn vere EE em 


the head of Lepisma saccharina and one series of 

Petrobius maritimus with the following result, which 

mainly deals with the former ies. 
Within the whole brain, n: 


deep blue or blue-black with the hamatoxylm. The 
plasm of the oella themselves contains icuous 
small droplets or i formed larger colloid 
masses of the secretory uct, and smal dropleta 
are also found along the greater part of the axons. 
The axons are very delicate, and since the number 
of neurosecretory cells is very small, the axons cannot 
be olearly observed without an oil-immersion lens. 
With the aid of an oil-immersion objective, however, 
the thin bundle of axons oould be seen standing out 
very ly, stained blue-black against the phloxin- 
red of nervous tissue from the entry of the 
nerves at the surface of the brain all the way into 
the corpore ocardiace. Thus, there were no s of 
any synapse in the neurosecretory pathway, in 
Lepiema or in Perobus ; further, no such structure. 
has been mentioned in the Pterygota by Stutinsky* 
or by B. Scharrer?. At the entrance of the secretory 
fibres into the oorpore cardiaca of Lepisma, they 
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become thicker and are equipped with smaller 
or larger—often relatively considerable—enlarge- 
ments, which stam as blue-black as the axons and 
droplets within the cell bodies. The special cella of 
the corpora cardiacs, on the contrary, do not show 
any hamatoxylin reaction at all. This seems to be 
another parallel to the relations m the hypophysis, 
in which only the neurosecretory nerve endings from 
the hypothalamus in the neural lobe and no other 
colloid in this or the glandular lobe is truly 
Gomori-poeitive (Hanstrom*). 

In this connexion it is interesting to note that 
Paasano!* and Bliss"? seem to have detected at last a 
function for the X-organ in crustaceans. According 
to these authors, it is actually the cells of the X-organ 
which secrete the moult-inhibiting hormone and trans- 
port tt through their axons into the sinus gland, 
described by me in 1981, in which structure it ia accum- 
ulated, and then released into circulation in the adjoin- 
ing blood sinus. As regards the nature of the secretory 
mechanism, the X-organ plus the sinus gland can 
thus be compared with the h o-hypophyseal 
System in vertebrates, and pars interoerebralis- 
corpus cardiacum system in insects. This latter 
interpretation further supporta the parallels between 
the X-organ and the medial neurosecretory cells. In 
addition to the common origin from the lateral 
frontal organs, there is & similar neurosecretory 
function: the secretory product is not directly. 
released into. the circulation but is transported to a 
place of storage, the minus gland in crustaceans and 
the corpus cardiacum in insects. 

It should, however, be pointed out that the parallel 
between the X-organ — mnus gland system in oruste- 
oeans, the para interoerebralis — corpus cardiacum — 
vean ue wa scd liec c en iE 
thalamo — hypophyseal system in vertebrates ia leas 
perfect than the mutual comparison between tho 
latter two systems, as shown by me and by the 
Scharrera in earlier papers. Thus, in crustaceans, 
*only the first two li of the ahain are present, the 
X-organ and the sinus gland (comparable, respect- 
ively, to the medial neurosecretory cells and the 
corpus cardiactm in insecta, and the neurosecretory 
nuolei of the hypothalamus and the neural lobe of 
the hypophysis in vertebrates), while the third link 
18 missing, being represented by the corpus allatum 
and the glandular lobe (adenohypophysis), respeot- 
ively, in the other two animal groups. Exceedingly 
interesting and suggesting & similar structure is 
the light blue colour which distinguishes not only the 
neurosecretory cells of the pars interoerebralis of the 
insect brain, the cells of the X-organ (and the sinus 
gland) in crustaceans, and, at least in some instances, 
the neurosecretory cells of the hypothalamus in 
vertebrates. 

Though the medial neurosecretory cells in the 
Apterygota are placed on the surface of, not within, 
the brain, they show the same specific staining 
reaction and the same relations to the corpora 
cardiaca as in the ta. In accordance with 
B. Scharrer’, I conclude that the neurosecretory 
substance is produced by these groups of cella and 
transported along their axons into the corpora 
cardiace, from which it can easily be released into 
the circulation because these glands adhere to the 
aorta. i 
` It may finally be added that an investigation of 
the function of the endocrine system of the head of 
apterygotous insecta, such as Leptema and Petrobius, 
might yield interesting results. The position of the 
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medial neurosecretory cells outside the brain should 
facilitate extirpation and transplantation experi- 
ments, and the particularly simple structure of the 
incresory system (in which the corpora allata are 
missing; Hanstrém’, Cazal') and the simpler 
development of these primitive insects, examined in 
relation to hormonal factors, may bo able to throw 
new light on the regulation of the more complicated 
development of their higher relatives. 
[Aug. 22. 
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THE LIGAMENT IN THE 
LAMELLIBRANCHIA 


By G. OWEN, E. R. TRUEMAN and 
Pro. C. M. YONGE, F.R.S. 


Departments of Zoology, Untversity of Glasgow and 
Untversity College, Hull 


HE ligament in the Lamellibranchia should be 

considered in relation to the different layers of 
the shell, of which it 1s an integral part, and so in 
terms of the areas nsible for the secretion of 
these layers. As is well known, the shell consists of 
& superficial periostracum and underlymg outer and 
inner calcareous layers. These three layers have 
different origins. The perioetracum is secreted as & 
thin sheet within a groove between the outer and 
middle lobes of the mantle edge, while the outer 
calcareous layers are PeR by the outer lobe of 
the mantle margin and the inner caloareous layers by 
the general surface of the mantle. Thus growth of 
the periostracum and of the outer calcareous layers 
is by increment from the periphery of the mantle, 
while the inner oeloareous layers normally continue 
to inorease m thickness throughout life. 

The Lamellibranchia were probably derived from 
ancestors having a simple dome-like shell with a 

ingle centre of calcification’. In the course of 
evolution the mantle became greatly extended and 
laterally compressed. This must have been accom- 
ped by the ial division of the mantle into 
taral lobes each possessing & centre of calcification. 
These two pallial lobes remained connected mid- 
dorsally by a neck of tissue, the shell in this area 
being left largely unocalcified* and constituting tho 
ligament. Thus the shell in the Lamellibranchia 
consista of two valves with a dorsal connecting 
ligament. 

It is proposed to describe the connecting neck of 
tissue between the two lobes of the mantle mid- 
dorsally as the ‘mantle isthmus’. This representa the 
origmal mid-dorsal surface of the mantle. This 
region has frequently been described as the pallial 
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Fig 1 agra ms 


^| D of pumary ligament 
section, (ŒF), m transverse seo 


GL, lines, IL, Inner layer of ent, AME, outer lobe of manie 
‘outer’ layer of the ligament; MI, mantle mihmus, O, outer 
of e edge ; OL, ‘outer’ layer of ligament ; P, perlostracum: PG, 


groove; V, valve 
In A the extent of the pe losiracum reer lightatippliny, itie ‘orie layer 
by el lines 


thi tons be 
in Gi) and) 


moro dense stippling, and the inner layer by para 


suture, conveying the erroneous suggestion that it 
represents the fumon of two origmally separate pallial 
lobes. It is also proposed that the term ‘ligament’ 
should be used to include all structures linking the 
two valves dorsally. The structure and formation of 
the ligament can now be considered. 

Like the rest of the mantle, the two ends of the 
isthmus are bounded by the mantle edge. This 

here, as elsewhere, the capacity to secrete 
both periostracum and outer shell layers. Similarly, 
the epithelium of the isthmus retains the capacity to 
sectete inner shell layers. Thus the ligament primarily 
consists of & superficial periostracum and an ‘outer’ 
and an inner layer. These two layers, unlike those 
composing the rest of the shell, are largely unoslcifled!. 
The resulta of the activities of these various zones of 
secretion are shown m Fig. 1. Fig. 14 representa a 
dorsal view, Fig. LB & sagittel section, and Figs. 
1C—F transverse sections through appropriate regions 
of such a ligament. The periostracum (P) is formed 
i and therefore extends, over 
the ligament from each end. Secretion of largely 
unoaloifled organic matter by the mantle edge (MZ) 
in the depth of the embeymente at the anterior and 
posterior ends of the isthmus (MI) results in the 
production of the ‘outer’ layer (OL) extending beneath 
the periostracum. The epithelium of the isthmus 
secretes the bulky inner layer (IL) of the ligament. 
Growth results in the extension of all three layers. 
Thus, although the sections represented in Figs. 
10—F are shown as having been taken from different 
regions of the same specimen, they could be inter- 
preted equally well as having been taken, at a con- 
stant distance from the umbones, from different 
specimens at various stages of growth. Fig. 10 would 
then represent the youngest growth stage and Fig. 17 
the oldest growth stage. 

Fig. 2 represents & section through the margin of 
& valve. A comparison of this diagram with Fig, 1B 
reveals the identity of fundamental structure between 
valves and ligament (together constituting the shell). 
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(A), Viewed domly; (B), in sagittal 
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The periostracum (P) covers all regions 

of the shell although it is often worn 

away, especially over the hgament, the 

mner and ‘outer’ layers (IL, OL) of which 

are derived from the same origins a8 the 

inner and outer calcareous layers (IV, 

OV) of the valvæ. This ı8 revealed by 

a comparison of the growth linee (GL) 

of the inner and ‘outer’ layers of the 

ligament with the corresponding layers 

of the valves. ‘The linea of growth of 

the inner calcareous layers of the latter 

run parallel to the outer epithelium of 

the mantle and are continued mto the 

outer calcareous layers to mtersect the 

outer surface of the valve. The lnes 

of growth of the inner and ‘outer’ layers 

IL of the ligament follow & similar pattern 

| (Fig. LB). They also run nearly parallel 

to the surface of the isthmus (MI) 

before continuing mto the ‘outer’ layer 

F to intersect ita outer surface. Referring 

to the ligament, Mitchell? writes, ‘both 

layers appear to be of essentially the 

same composition ag the organic matrix 

of the shell (conohyolin)'". This is so 

because inner and outer layers of valves 

and of ligament represent local mod- 

ification of the same two layers of the 
shell. 

It should be noted that m some genera additional 
calcareous layers occur between the outer and inner 
layers of the valves, aa in Tivela stultorum‘ and 
Telina tenuis’. These additional layers are produced 
by “the leæ active part of the mantle edge” between 
“the extreme edge, where the growth is the most 
active” and the inner calcareous layer of the 
valves‘. Weymouth regards these intermediate 
calcareous layers as essentially extensions of the 
outer calcareous layers of the valves. : 

The structure of the ligament outlined above, 
represents with reasonable probability the primitive 
condition, restricted to the region of the mantle 
isthmus and consisting of the three layers: perio- 
stracum, ‘outer’ and inner layers. This may be 
termed the ‘primary li v. 

This ligament probably originally extended from 
the anterior to the posterior adductor muscle, these 
being formed in the depth of the embaymenta by 
cross-fusion of tbe pallial muscles in these regions. 
Subeequent specialization has led to ita reduction, 
and in this connexion conditions m the Lyonsiidse* 


P Jv 
GL 
2 
2 Diagrammatic section through the of & valve 
T Dr a tel tee ei ee er lettering as 
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(Lyonsia, Entodesma, Mytilwmerta) are of interest. 
Here the mantle isthmus is short and very character- 
istically formed ; but the valves are united by & thick 
periostracum over the entire dorsal surface from the 
anterior to the posterior adductor. Such & condition, 
in which the inner and ‘outer’ layers of the ligament 
are reduced while the periostracum remams long, 18 
indicated diagrammatically in Fig. 3. For reasons 
given below, the elongated perostracal layer in this 
ligament is more probably primitive than secondary. 

Following reduction in length, secondary extension 
can take place at either or both ends of the ligament. 
This is due to fusion of the mantle margins. Dig- 
cussing the formation of siphons, it was shown by 
Yonge’ that this may involve fusion (1) of the mner 
lobes only, for example, naked siphons of Tellinacea 
or Cardiacea ; (2) of these with the middle lobes and 
periostraca] grooves (now regarded by him as prob- 
ably always associated), for example, siphons of 
Myide or Maotride, covered with riostracum ; 
(3) of the outer lobes also, for example, siphons of 
Cuspidaria, encased in shell. 

Fusion takes various forms, as will be discussed 
elsewhere by one of us (C. M. Y.). In the case of the 
periostracum, apparent fusion may result when the 
grooves are separated only by a low ridge repre- 
senting the completely fused middle mantle lobes 
(that is, a condition somewhat intermediate between 
those shown in Figs. 10 and D). The secretions may 
then actually unite before spreading laterally over 
the surfaces of the valves. The periostracum can 
thus increase in extent and thickness with the growth 
of the animal ; i 
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which secreted. them. They do not 
to the ligament, the condition described in the 
Lyonsiide (Fig. 8) being for that reason probably 
primitive. 

Fusion of the outer lobes of the mantle edge does, 
‘however, occur and causes secondary extension of 
. the ligament. Such fusion (Figs. 4 and 54, FO) has 

mea pc EP aes cae isan df 

ranchia. It represents the coalescence of 
origmally free mantle in very early poat-larval 
life, after which all regions w at relatively the 
game rate, with no further ion of free surfaces. 
The result is the formation of a fourth layer in the 
ligament (described as layer ''LA" and as "cover" by 
Trueman’), It represents material secreted by the 
united tissues (a true suture in this case) of the outer 
mantle lobes, as indicated in Figs. 4 and 54 and B. 
It 15 everywhere covered by periostracum (Fig. 54), 
lying between this and the ‘outer’ layer in the region 
per gins hag eme (Fig. 5B). It is here proposed 
to this the ‘fusion layer’ of the ligament (FL). 
It oocurs without affecting the ‘outer’ or inner layers. 
It may be short or may extend for considerable 
distances beyond one or other end of the isthmus, 
usually posterior to this as in daria’ or in 
Pinna (as will be described elsewhere). In both these 
genera it extends to the extreme posterior end of 
the shell. This fusion layer contains & high proportion 
of organio matter and is similar to the 'outer layer, 
although thinner. It generally shows growth-lmes 
nearly parallel with ita under-surface, indicating slow 
secretion over the full length of the fused epithelia. 

In contrast to this secondary extension of the 
‘hgament is the reduction and possible final dis- 

appearance of the mántle isthmus, the two pallial 
lobes separating. This is what occurs in the Ades- 
maces, for example, in Teredo and Zirphaa, where 
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& D of liga t viewed dorsully, with 
El iy E Y ) pe anal layer and relatively sbort e 
mner layers. Lettering and shading as before 


Fig. 4. of a ligament secondarily elongated as n rosult 
Toe emn of the outer lobes of the man e 


FL, fusion , FO, fused outer lobes of mantle e Inter- 
mediate stip Indicates extent of the fusion layer Other 
lettermg shading as before 
Ing. 5 (A, B) Transverse in areas indicated by lines a, b 


sections 
in Fig 4 Lettering es before 


there 13 no mantle isthmus and so no ligament, the 
valves being united solely by way of the adduotor 
and, to & leas extent, the pedal muscles. 

Throughout the Lamellibranchia the hgament 
varies greatly in form. This is the result not only of 
the varying degrees of pallial fusion or separation 
but also of the growth pattern of the entire shell, the 
lnes of growth of which radiate from nodes of rero 
or minimal growth represented by the umbones’. 
The poartion of the isthmus relative to the umbones 
therefore determines the growth pattern of the 
ligament. Primitively, the mantle isthmus probably 
lay between the umbones, and the &mphidetio 
ligament extended during growth equally in both 
directions (Fig. 1). The isthmus may, however, be 
anterior or, more usually (for example, in Tellina), 
posterior to the umbones, with the formation, 
respectively, of prosodetic or opisthodetio hgaments. 

Ín each group of Lamellibranchia the ligament is 
formed in a characteristic manner, being ‘internal’ or 
‘external’, elongated or condensed, and with the 
primary and secondary oonstituents variously 
developed. No general description will cover all 
oases. In this article the mode of origm of the various 
layers composing the ligament has been described 
and suitable nomenclature It 13 hoped 
that this may lead to & clearer pn peu of the 
nature of the ligament generally, and also aid in the 
comparative description of the many and very varied 
forms it may assume in different bivalves. 

[Aug. 28. 
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Structure of Coenzyme A 


represented by formula (I) (of. ref. 3). While the syn- 
thesis of various fragments of the molecule‘ has lent 
considerable support to this structure, the enzymic 
and chemical evidence did not agree on one point. 
This concerned the nature of a substance obtained 
by the action of nucleotide hosphatase on the 
and which stim the growth of 
yore bares suborydans’. Although not isolated in a 
chemically pure state, it was thought to be a simple 
phosphate of pantothenic acid’. None of the syn- 
thetio pantothenic acid phosphates showed activity 
towards this organism; consequently, it was sug- 
gested? that this ‘Acetobacter-stimulatory factor’ 
might be pantetheine-4’phosphate (II), An wn- 
ambiguous synthesis of (II) is desaribed here. 

D : L - Pantetheine - OV : 8 dibenzyl ether was pre- 
pared from pantothenio &cid-2'/benzyl ether by 
reaction with ethyl chloroformate and then, 2-benzyl- 
thioethylamine. Phosphorylation with dibenzyl 
chlorophoephonate and removal of the four benzyl 
groups with sodium in liquid ammonia gave D :r- 
pantetheine-4’phosphate. 

A more plisble method of assay for the ‘A cstobacter- 
stimulatory factor’ consists in ita resynthesis to 
coenzyme A by a partially purified enzyme system 
isolated from pigeon liver’. This system does not 
respond to pantetheme or to pantothenic acid phog- 
phates. Synthetic D :r-paentethoine - 4/phosphate, 


`- when examined in this system, showed an activity 


equivalent to 205 units of coenzyme A por milligram, 
ich represents a 47 per oant conversion into 
coenzyme A. This is in excellent agreement with the 
expected 50 per cent conversion for the optically 
inactive substance. 

Pure pD(+)-pantetheine4’phosphate, [a]? 10-8°, 
was synthesized by direct phosphorylation of pante- 
theine with dibenxyl chlo mate followed by 
removal of benzyl groupe with sodium in liquid 
ammonia. This method, although ambiguous, is very 
convenient in operation, and the product showed & 
coenzyme A activity in the above test of 450 unite/ 

, whioh represents an 82 cent conversion. 
is synthesis establishes md doubt the 
structure of the pantetheine phosphate part of the 
ooenzymo molecule, and ıt is hoped to extend these 
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studies to the synthesis of pyrophoephates more 
closely related to coenzyme A. 
Full details of thia work will be published separately 


elsewhere. J. BADDILEY 
E. M. THAIN 
Lister Institute of Preventive Medioine, 


London, 8.W.1. d. D. No 
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and the Dept. of Biochamical Chemistry, 
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Activation of Enzymes by Chelating Agents 
Lysıns and gtyoraline-+-5-dicarboxylio acid! and 
histidine! have been shown to activate preparations 
of Keilm horse-heart succinoxidase in unfavourable 
environments. A common to these com- 
unds is their ability to chelate heavy metale. We 
‘ve accordingly tested the effect of other well-known 








chelating upon this system in bicarbonate 
buffer, which has been shown by Bonner! to 
ite activity. In Table 1 are shown typical results. 
Table 1 
uL 
Enryme m 20 
Phosphate buffer (0-18 200 
Bicarbonate pastes (0 A25 MD x e 
s 7 Y pyrophosphate 0 gin fm) $0 
» 2 4 Row. (0-1 mgmJmL) | 300 
" » t versene (0 1 mgm./ml.) 330 
Phosphate buffer + 830 








see ret. 8), 0-2 ml. 


BE ronde 24 buff Hd Pa) a yere to final 
5, er i E ve 
concentrations listed above Of aL sodium 


succinate (0-4 M). Temp. 
57* O., with oxygen with 


hate buffer, and oxygen oon- 
taining 5 per oent omrbon dioxide with bloarbonate buffer. 7 


The most effective reagent, versene (ethylene- 
diaminetetracetio acid), raises the activity in bi- 
carbonate to & level even higher than that in 
optimum concentrations of phosphate. The activity 


in p te can be inoreased to the same figure by 
the addition of versene. 
These results suggest that the effeot 


of all these reagents is due to their ability to ramove 
heavy metals from 

system. 
on is 

à Suppo: y the fol- 

lowing further evidence: (1) If commeroial sodium 
succinate is carefully purified, the activity in bicarbon- 
ate is markedly and that in phosphate is 
raised a little (Table 2). However, the effect of versene 
E still marked, which is not surprising since succinate 
is not the only source of heavy metals in the gys- 
tem. (2) Concentrations of 2x 10> M ouprio and 
zino ions in phosphate buffer inhibit the guooinic 
oxidase completely, and the activity is restored 
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Table 2 
M] orygen/20 min. 
Enxyme In 
sodurm suocinate | sodium succinate 

Phosphaie buter a 1 
» versene 0 

Bicarbonate buffer 60 188 
” » + versene 330 376 








Conditions and concentiations as in Table | 


above the original by the addition of versene (Table 8). 
(3) In mitochondrial p tions carefully made with 
gleas-distilled water and pure reagenta, histidme no 
longer increases the activity in phosphate buffer‘. 
Table 3 also shows that the well-known activation 
of the oxidase by calcium ions’ and by aluminium 
or chromium ions* in the presence of phosphate is of 
the same order as that due to versene, and that the 
simultaneous presence of versene causes no further 
increase, but also no decrease. Keilin and Hartree 
ascribed activation by these reagenta to a physical 
effect. They suggested that the insoluble pre- 
orpitates formed by these metals could provide sur- 
faces on which the oxidase oould be 're-orienteted'. 
However, the cancentration of versene used here 
causes the rapid solution of the calcium and chromium 
lon precipitates but causes no diminution in activity. 
Calcium phosphate and the hydroxides of alaminrum 
and chromium are known to be good adsorbents. An 
alternative lan&tion of the action of these pre- 
cipitates is, therefore, that they strongly adsorb 
heavy metals. This may also explam the action of 
denatured globin, another well-known activator. 


Table 3 











* 1 0 mem fmL final concentration 


If heavy metals are as important as these experi- 
ments suggest, metal-binding by phosphate may 
explain the necessity for umng high concentrations 
of phosphate with a Keilin horse-heart preparation 
compared with the small phosphate concentrations 
necessary in mitochondrial preparations. Conoentra- 
tions of phosphate above the minimum probably act 
by bindmg heavy metals, and high concentrations 
are necessary to exoeed the solubility product of the 
heavy-metal phosphates and cause their precipitation 
by masa action. The appearance of an optimum 
rather than a plateau may be caused by a direct 
inhibition of enzyme by phosphate at these very high 
concentrations. This inhibition may well become 
important before the full potential-activating effect 
of phosphate has been reached, so that versene may 

raise the activity even at optimum phosphate 
concentrations. 
B. M. ALTMANN 
E. M. Croox 
Department of Biochemistry, 
University College, London. May 30. 
! Ball, B. G, and Cooper, F., J. Biol. Chem., 180, 113 (1919). 
* Bonner, W. D., Nature, 185, 757 (1050). 
"Slater, E O., Biochem. J., 45, 1, 8, 14 (1049). 
^Judah, J., and Rees, K. R. (private communtoation, 1952). 
*Keflm, D., and Hartree, B. F., Biochem. J, 44, 205 (1919). 


*'Horecker, B. Le, Stots, E., and Hogness, T. R, J. Biol. Chem., 188 
251 (1989) 
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Paper Electrophoresis of Polygiutamyl 
Peptide 


AFTER ospsulated B. anthracis had grown in & 
m synthetic medium of Brewer et al.!, a mix- 
ture of growth products was isolated from the glass- 
filtered medium which gave & precipitate with copper 
sulphate. Crude polyglutamyl peptide was obtained 
from this preeipitate!. An attempt was made to 
separate the components of the original mixture of 
growth products by paper electrophoresis using & 
tank as described by Flynn and Mayo?, and it was 
found that the peptide could not be detected using 
naphthalene black, bromo-phenol blue, ninhydrin or 
ultra-violet light‘. We found it could be detected 
by taking advantage of the acidic nature of the pep- 
tide, using the following technique: (1) paper strips 
with the peptide applied are run in & suitable buffer, 
for example, veronal/veronal sodium at pH 8-6 or 
acetic acid/sodium acetate at pH 4:5, and dried at 
100° ; (2) the buffer is washed out with two changes 
ee ates cent ethanol; (3) the strips are treated 

0 hydrochloric acid in 90 per cent ethanol ; 
(4) the acid is thoroughly removed with ethanol ; 
(5) after drying, the stripe are dipped into N/300 
alcoholic sodrum hydroxide containing 0-04 per oent 
bromo-areeol purple, which is repeated if necessary 
until colour differentiation is obtained, and the stripe 
are blotted. 

The peptide appears as & bright yellow spot on & 
blue background. The method described by Reid 
and Lederer’ for fatty acids was not suitable, since 
the background faded almost immediately and incor- 
poration of formalin in the indicator solution caused 
proteins to give & faint acid reaction. Strips prepared 
as above were permanent for some days. 

0-2 mgm. of two samples of the peptide, one 
obtained from the capsules of B. anthracis' and the 
other from the synthetio medium after growth and 
glass filtration, were applied to 3 om. x 36 em. strrpa 
of No. 4 Whatman paper and run in veronal buffer 
at pH 8-6 for 19 hr. using & 120-volt high-tension 
battery. The strips were treated as above and 
photographed (Figs. 1 and 2). The dye was eluted 
from one of the papers with ethanol and the peptide 
eluted with water and hydrolysed with 6 N. 
hydrochloric acid for 20 hr. The residue run on 
& pe chromatogram’ showed only glutamio 
aoi 


The mixture of growth products isolated from the 
synthetic medium was run in duplicate as before. 
Ono strip was stained by the naphthalene black 
method, differentiation being improved by including 
a wash in 4/100 hydrochloric acid in 80 per oent 
methanol. he other strip was treated as above. 
Separation of the peptide from two componenta 
staining with naphthalene black had occurred; but 
in this case the peptide had travelled much faater 
(Figs. 6 and 7). 

Artificial mixtures of the peptide and complete 
proteins gave rise to distorted pictures. With 
70 ugm. of liver catalase and 150 ugm. of the peptide, 

tion had occurred; but the catalase was 
ed to the sides of the strip (Figs. 8, 4 and 5). 
Mixed with 200 pgm. of orystalline bovine albumin, 
150 pgm. of the peptide moved at approximately the 
same rate but agam appeared to repel the protein 
and be concentrated in the centre (Figs. 8 and 9). 
Similarly, when mrred with 10 ul. of normal human 
serum, all the protein components were distorted 
(Figs. 10 and 11). 
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mgm. catalase + 0:15 mgm. hr.; bromo-cresol purple; (6) 1 mgm. 
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on the bicarbonate — carbon dioxide 
equilibrium cannot be excluded. 

In the present communiocation, 
only the results with calcium chlor- 
ide will be gtven, although prelim- 
inary experiments with other salta 
show that the effects observed are 
by no means specific for calcium 
chloride. They may be considered 
as general cation effects. 

All enzyme activities were -de- 
termined by the continuous titra- 
tion method at pH 7-4 using & 
direct-reading pH meter’ at 24? C. 
Spontaneous hydrolysis of the sub- 
strates was practically unaffected 
by the presence of even very 
high concentrations of calcium 
chloride and was taken into account 
in all experiments. The chlorides 
of the choline esters were used, 
with the exception of acetyl-a- 
methyleholine and the aoetyl-a-B- 


Spade fron otgan. 


ots from te ; hthalene mgm. A . 
nota from medium ; 19 hr.: Dome remo! purple. (Bj 0-5 mgm rystalline dimethyleholmes which were used 
albumin; 16 hr, ; naphthalene black. (9) 0 5 mgm. min + 0:15 mem. peptide; as the iodides. The following 


bovine 
16 hr. ; rc Ln black. (10) 10 


L normal h serum ; 
1) 10 4L serum + 0-18 mgm. peptide: 16 hr. ; ‘naphthalene 


These results suggest interaction between protein 
and polyglutamyl peptide, and we suggest this 
is a factor to be considered when electrophoresis 
is used as a method of separating unknown 

We should like to thank Dr. D. Herbert for helpful 
oriticiam. Acknowledgment is made to the ief 
Scientist, Ministry of Supply, for permission to pub- 
lish this letter. 
‘ R. E. STRANGH 
N. HARKNESS 
Microbiologioal Research Department, 

Porton, Nr. Salisbury, 
Wits. 
June 24. 
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Effect of Calcium Chloride on 
Choline Esterase 


THE effect of salta on choline esterase activity has 
been studied by a number of investigators“. The 
resulta may be summarized as followa: (1) True 
choline esterase: salts with univalent or divalent 
cations inhibit at low concentrations of acetylcholine, 
whereas these salts activate at high concentrations 
of acetylcholine ; the optimum substrate concentra- 
taon is shifted to higher values, though this was not 
found by Augustinason!*. (2) Pseudo-choline esterase : 
salta with univalent cations inhibit, whereas divalent 
cations activate. In most experiments, hitherto, 
acetylcholine only was used as substrate, and choline 
esterase activities were determined manometrically,* 
thus introducing a possible complicating effect of 
bicarbonate and other buffers present in the system. 
An effoot of the salts (especially at high concentrations) 


enzyme preparations were used. 
Trus choline esterase: (1) a suspen- 
sion of ox nucleus caudatus, prepared as decori bed pre- 
viously for rat brain’ ( true choline esterase) ; 
(2) Winthrop-Stearns choline esterase from ox 
erythrocytes (purified true choline esterase). Pseudo 
choline esterase; (1) Horse serum ially purified 
by Strelita’s miethod4, as descri previously?’ , 
(crude pseudo-choline esterase); (2) horse serum 

i ag far as Strelitz’s sixth stage (purified 
pseudo choline esterase). 

Fig. 1 shows the effect of calcium chloride con- 
centration upon the activity of crude true choline 
esterase and crude pseudo-choline esterase hydro- 
lymng &oetyloholino at a concentration of 0-01 M. 
In addition, a curve is shown for liver esterase (rat 
liver homogenate) hydrolysing ethyl butyrate at ‘a 
concentration of 0:015 M. 

While true choline esterase is activated by more 
than 100 per cent, peeudo-oholine esterase activation 
only amounts to 20 per cent, whereas liver esterase 
is not activated at all. At high calcium chloride 
concentrations all three enzymes are inhibited. 

In Fig. 2 is shown the effect of 0-1.N calcium 
chloride and 0:1 N sodium chloride on the acetyl- 
choline hydrolysis of purifled true choline esterase at 
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varying concentrations of substrate. Activation is 
maximal at the optimum substrate concentration. 
No definite shift in this optimum is found, and this 
was confirmed in experiments with crude true 
cholme esterase. 

Table 1 shows the comparatively amall effect of 
0-1 N, 0-01.N and 0-001 N calcium chlonde on the 
acetylcholine hydrolysis by crude pseudo-chohne 


Table 1. Erect oF CALOIUM CHLORIDE OX THE HYDROLYSIS OT 
AONETYLOHOLIXR BY CRUDE PSSUDO-CHOLINA ESTARASE 






































Concentration of Conoentration of % Activation 
| acetylcholine (37) calcium chlorxde (N) 
01 | 2y 
$ 0-01 35 1 
0-001 29 | 
01 19 
0:1 0-01 26 
0-001 10 
0I 13 
001 a 001 21 
0-001 25 
01 | —18 
0-001 0-01 — 6 l 
0-001 | 11 | 
Table 2 Eryeot or OALOIUM CHLORIDE OX THE HWDROLYBIB OF 
SUBSTRATES BY CRUDE TRUE CHOLO ESTRRASM AND CRUDE PERUDO- 
CHOLINE ESTNERASE* 
% Activation by ealcimm | 
Subatrate 
(0-01 M uniom o£herwise stated) | (optimum See in 
3 0-01 
Proplonyl oboline 05 (0:1 20 (0 01 
Buiyiyl cholme 90 (01N 8 (0 01 
Benroj1 choline not h 26 (0:01 
ostyl-a-methylcholine 117 {0-1 16 (0-01 X 
Acstyi-§-methylehol ine 2 (0-01 N) | not 
SO a 0 ( N) | not hyd yeed 
10 (0-01 rol 
Aoetyl-a,f-dimethylcboltne i mot 
no irt 
Lutylacetate (0-028 x 113 H sj 118 (0-1 
Isoamylaoetate (0 M) TI 1 101 (0:1 
hs aa ee 
mo 004 M 85 q 3» 76 (0-1 N) 
oetms 76 (1 not hydrolysed | 











*'With the purihed preparations the results were esseniiily tue 
mme, MH the activat.ons with the non-cholins esters were 
somer 
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esterase. The activation increases slightly with ın- 
crease of substrate concentration. 

The effects of caloium chloride on the hydrolyss 
of a number of substrates were compared. ‘i'he 
resulfs obtained for maximum activations taken from 
experimenta with varying substrate and caloium 
chloride concentrations are shown m Table 2. 

Tt is apparent that the optimum concentration of 

oeloium chloride depends on the substrate and on 
the enzyme preparation used. 
With peeudo-choline esterase the results can be 
summarized as follows. Uncharged substrates (non- 
choline esters) are hydrolysed and the hydrolysis 18 
activated by calcium chloride. Charged substrates 
(choline esters) lacking a methyl group in the p- 
position are hydrolysed, but only slightly activated 
with calcium chloride. Charged substrates with a 
methyl group in the B-position are practically not 
hydrolysed. 

With true choline esterase, uncharged substrates 
as well as charged substrates without a B-methyl 
group are hydrolysed, and this hydrolysis is activated 
by calcium chloride. Charged substrates with a 
B-methyl group are hydrolysed (with the exception 
of &oetyl-x-B-dimethylehohne (erythro)), but ther 
hydrolysis is not activated by calcium chloride. 
Uncharged substrates with a methyl group next to 
the ester linkage (comparable with the B-position of 
choline) are under investigation. Prelmminary experi- 
ments with tanol-2-&cetate suggest activation 
by oalorum chloride of ita hydrolysis by true choline 
esterage and practically no hydrolysis by pseudo- 
choline esterase. 

A more extensive report and & discussion of tho 
results will be published at later date. 

I am indebted to R. A. Oosterbaan and the 
Chemical Laboratory of the National Defence 
Research Council T.N.O. for preparing some of the 
substrates. 

C. VAN DER MEER 
Medioco-Biological Institute of the 
National Defence Research Council T.N.O., 
: Leyden. 
!Roepke, M. H., J. Pharm Eep. Thor, 59, 264 (1037). 
!Mameri, L, and Dufmt, BR. Emuymologia, 6, 282 (1939) E 
? Mendel, B , Mundell, D., and Strelits, F., Neixre. 144, 470 (1039) 
* Alles, G. A, and Hewes, R. O, J. Biol. Ohem., 183, 376 (1910). 
3 Nachmansohn, D., N«iure, 145, 613 (1940). 
* Glick, D., Nature, 148, 662 (1011). 
1 Scoz, G., and de alichsle, G , Boll. Soc. It. Biol. sperm, 18, 21 (1044). 
"Mendel, B., and Rudney, H, Sownes, 108, 610 (1915). 
*Hawions, R D, and Nendel, B, J. Cell. Comp Phys., 37, 69 (1046). 
1» Augustmeson, K. B., Aas PAynol Soand., 15, Bupp. 52 (1918). 
u Nyers, D. K., Aro. Biooksm. Biophys, 87, 341 (1060). 
n Opyerg D. K, Arch. Bioohem. Biophys, 31, 29 (1051). 
D ziyon, D. K, Arch. Bioohem. BlopAye. (in the pres). 
M Cohen, J. A, Kalsbeek, F., and Warringa, M. G. P. J., Biochum 
Biophys. Acta, 8, 510 (1918). 
u Strehtz, F., Bioohsm. J., 38, 86 (1914). 
u Van der Meer, C., and Nleuwerkerk, H. Th AL, Biochim. Biophys. 
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Occurrence of Choline Oxidase in Plant 
Tissues 


Mann and Quaatel! showed that choline is oxidized 
to betaine aldehyde by homogenates of rat liver, and 
evidence was obtained that the betaine aldehyde so 
formed was further oxidized to betaine. Bernheim 

Bernheim! showed that synthetic betaine alde- 
hyde was oxidized to betaine at pH 7-8 by extracta 
of rat liver, but at pH 6-7 betaine aldehyde remained 
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unchanged. As the result of further experimenta, 
Mann, Woodward and Quastel* concluded that the 
choline oxidase system consista of choline dehydro- 
genase, cytochrome o and cytochrome oxidase. 
Muntz* has shown that betaine, formed by oxidation 
of choline, is an active donor of a labile methyl 
group for itransmethylation in animal tiseuss. 
Although betaine is of widespread ooourrenoe in 
pin particularly in the Chenopodiacesrs, little is 

of the mode of synthesis and the part played 
by this compound in the metabolism of higher 
planta. 

Preliminary experiments which we have carried 
out have revealed the presence of an enzyme system 
in dialysed homogenates of young roots of sugar beet 
(Beta vulgaris Linn.) which brings about the oxida- 
tion of choline to betaine. The addition of oyto- 
chrome o facilitated the oxidation. The was 
inhibited by cyanide and inactivated by heat. The 
conclusion was reached that a choline oxidase 
is present which bears & close resemblance to that of 
animal tiasues. 

The homogenste was prepared by grinding root 
tissues with sand in & mortar previously chilled, and 
straining through muslin to remove oell debris. The 
homogenate was dialysed against distilled water at 2? 
for 24 hr. To 12-5 ml. of the di homogenate was 
added 12-5 ml. of an M/8 solution of phosphate 
buffer pH 7-4, 12 mgm. of choline and 1:5 ml. of a 
solution of cytochrome o containing 1 x 10-7 Mjal. 
After a period of 24 hr. at 20°, the pH of the homo- 
gonate was adjusted to 4:5, protein was preoipitated 
at 85°, removed by filtration and the filtrate clarified 
by heating with charcoal. After filtration, unchanged 
cholme was precipitated with ammonium remeckate 
at pH 8. The filtrate was brought to pH 1 with 
hydrochloric acid and kept at 4° for 30 min. The 
copious precipitate which appeared waa filtered off 
on a chilled ia ax crucible, washed with 
water-saturated ether, dissolved in warm water and 
recrystallized. The remeckate melted at 155°—156° 
and contained 12-2 per cent chromium. Pure betaine 
reineckate has a melting point of 154°-156° and re- 
quires 11:05 per cent chromium. 

Homogenates previously heated to 100° and homo- 

tes with sided 'eyanide did not oxidize choline 
to betaine. Analysis of controls using homogenates 
without addad choline and cytochrome e showed the 
presence of 0-7 mgm. residual betaine not removed 
by dialysis, as against 8-7 mgm. found m homo- 
genates to which 12 mgm. of choline and cytochrome o 
had been added. Homogenates of young leaves of 
sugar beet were inactive under all itions. 

The conclusion is reached that betaine is formed 
in the root tissues of sugar beet by oxidation of 
choline and moves upwards into the leaves. Full 
details of these experiments will be published else- 
where. One of us (8. D. R.) is in receipt of & grant 
from the Agricultural Research Council. 


B. T. CROMWELL 
B. D. RENNIE 
ent of Botany, 
niversity College, 


1 Mam, P. J. G. and Quastel, J. H., Biodkem. J, 81, 869 (1687). 

"Berni. F, and Beenhetm, M. L. O, Amer. J. Phyrol, 181, 56 
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* Minn, P. J. G., Woodward, H. B., and Quastel, J. H., Pochem. zi 
98, 1024 (1938). 7 
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Inhibition of E. coll Strains by Amino- 
Acids 


low 

per small amount of 
leucine could abolish the inhibitory effect of valine 
and vice versa. A similar, though leas marked, 
relationship was shown to exist between serine and 
threonine, 

Washburn and Niven’ have desaribed analogous 
effects with a strain of Streptococous bovis growing 
on & synthetic medium containing arginine as tho 
only amino-acid. Addition of $soleucme or leucine 
m. amounts of the order of 1 ugm. per ml. completely 
suppressed growth. Simultaneous presence of even 
smaller concentrations of valme would prevent this 
inhibition. 

I wish to record a similar effect with strains of 
Boecherichia colt. In the course of testa, 
it was found that the K12 strain growing on the 
minimal medium of Davis and Mingioli* was specifid- 
ally and strongly inhibited by pr- or r-valine. This 
inhibition was completely reversed in the presence 
of pi-leucine or pri-threonine. In liquid minimal 
medium, as little as 1 rhea of valme suppressed 
growth for 24 hr., ana i inhibition caused by 
90 ugm./ml. of valine could be prevented by: the 
simultaneous addition of 15 ugm./ml. of leucine or 


Tn order to soo whether this is a general phenomenon 


8 ugm./ml. of threonine. 


their ability to grow on the minimal medium. Not 
one further strain was inhibited by valme; but & 
surprising number of other inhibitions came to light." 
Thus ninety strains were inhibited in varymg degrees ° 
by norleucine, seventy-five by norvaline, nine by 
serine, seven by a-amino butyric acid, five by aspartic 
acid, five by histidine, three by cystine, two by 
lysine, one by leucine and one by tyrosine. Bome 
strains were obviously inhibited by several amino- 
acids, others only by one. In every oase reversal of 
the effect was possible by simultaneous presence of 
one or more different acids, the commonest reversers 
being leucine and methionine. 

This agrees with the finding of Porter and Meyers‘, 
who that inhibition of Proteus morgane 
strains Sypris eae se only be con- 
sistently prevented by methionine. ‘This oontra- 
inhibitory effect in E. colt is, however, by no means 
confined to methionine and leucine; for example, 
inhibition of one strain (61) by aspartic acid could 
be reversed by valine, with another strain (89) by 
valine, proline and glutamio acid; inhibition of 
strain oe was prevented by aspartic acid 
or a-amino butyric acid but not by leucine or meth- 
ionine. By following the growth of these strains in 
liquid. i it was observed that the inhibition 
consisted of an increased lag of up to 24 hr. duration ; 


eventually the tions on minimal media with 
or without an i iting amino-acid reached the same 
density. 


These phenomena are quite distinct from the re- 
ported’ inhibition of HscherichMa ool by p-amino-acids 
such as p-leuaine and p-valine at concentrations of 
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about 1-6 mgm./ml. The toxic effect of these rela- 
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lively high concentrations of D-amino-acids is ex- 
hibited in nutrient broth, whereas all the other 
inhibitions described above are completely reversed 
in the presence of nutrient broth. 

D. Rowrzy 


t-Fleming Institute of Microbiology, 
t. Mary's Hospital Medical School, 
plc at W.2. 


Wn 


 D., Arch. Brookem., 8, 109 (1045) 
. W., J. Biol. Chem, 174, 301 


Protoporphyrin in the Integument of 
Asterlas rubens 


MAOMuxN in 1886! extracted the integument of 
A. rubens (tben known as Uraster rubens) with ethyl 
aloohol containing sulphuric acid. The extracts were 
rod-fluoreeoent to ultra-violet light, and MaoMunn 
reported the presence of hmmatoporphyrin in them— 
the only porphyrin then known, having been dis- 
covered by Hoppe-Seyler in 18711. 80 far as we 
know, there is no further mention of hsamatoporphyrin 
in Asterias m the literature. 


As part of & survey of marine animals from the. 


pomt of view of porphyrin content, Asterias rubens 
has been re-investigated by us, when it was found 
that the integument contained free protoporphyrin 
and not hgematoporphyrin. 

The details of this work will be published else- 
where, but the easentials are as follow. The integu- 
ment was freed from adhering osos, chopped fine, 
pod extracted by shaking with & 5:1 mixture of 
peroxide-free ether and glacial acetic acid, with 
addition of 1/10 volume of e ether to avoid 
emulsion formation. After washing out most of the 
&ootio acid with water, the porphyrin was extracted 
with 5 per oent w/v hydrochloric acid, and driven 
back to peroxide-free ether with sodium acetate. The 
ether solution was washed, evaporated to dryness, 


and the residue rinsed with petroleum ether. The: 


dry residue was dissolved in chloroform, from which 
the porphyrin was flooculated by &dding petroleum 
ether. 


The porphyrin was purifled by esterification with 
methanol saturated with hydrochloric acid, and 
chromatographed on magnesia from chloroform solu- 
tion*. Impurities remained at the top of the column 
88 & dark brown band, and a strong violet-red band 
formed some 2 cm. below. This was eluted 
only by 8:100 methanolchloroform, indicating 

toporphyrin eater. The porphyrin ester crystallized 

m chloroform/methanol in red priams, melting at 
225° C. (uncorr.). 

Evidence of identifloation of the porphyrin is as 
follows. 

(1) Methyl ester crystallizes in red prisms melt- 
ing at 225°C. These gave a mixed melting point 
of 225° 0. with a sample of protoporphyrin IX. 
dimethyl ester (melting point 226° O.) made from* 
blood. 

(2) Absorption spectrum (Hartridge reversion 
spectroscope) in. chloroform : 
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I II III IV 
Asterias porphyrm 630 576 510 507 ma 
hyrm IX dimethyl ester . 
881 575 641 607 ms 


(8) *Paper partition chromatography using & 
lutidine-water system in an’ atmosphere of ammonia 
vapoyr. The free porphyrin gave one spot only, of 
Rp value 0-8, indicating a dicarboxylic porphyrm‘. 

(4) Elution of the methyl ester from magnesia 
by 8:100 methanol-ehloroform indicated proto- 
porphyrin. 

(5) Reduction of the methyl ester by hydriodio 
acid and subsequent esterification gave mesoporphyrin 
IX dimethyl ester (melting point 215° C.). There- 
fore, the original porphyrin could only be proto- 
porphyrin IX, a type-I porphyrin derived from 
swtioporphyrin IL *. 

(0) Chu’s test 1946—adding a few drops of 
oonoentrated hydrochlome acid to a chloroform 
solution of the porphyrin—gave a green colour, 


KE indicis Piropo pipin Pus 
uorimetric estimation of the protoporphyrin’ in 


the integument of various oolour groups of Asterias 
gave the following mean contents : 


Violet-brown group Red group Pale group 
69:1 agm./gm. 16-0 ugm./gm. 5-0 sgm./gm. 
: G. Y. KENNEDY 
Cancer Research Laboratory, 
University Field Laboratories, 
Lodge Moor, 
Sheffield 10. 


H. d. VAVERS 
Marine Biological Laboratory, 
Plymouth. 
July 24. 


1 oeum, O. A. J Physiol, 7, 240 (1880). 

* Hoppe-Seyler, F, Afedisin-chem. Umierzuchumgen, Heft 1-4 (1871). 

* Nicholas, RB. R^ M J., 48, 309 (1081). 

1 Nicholas, B. and Rimmgton, C. Scand. J. Olim. cad Lab. 
Investig. is Foi. 

$ Rimington, O., Biochem. J., 88, 460 (1088). 

* Rtmington, O, Biochem. J., 37, 137 (1048). 


Dehydrogenation of Various Substrates 
by Vibrio cholerse 


A DETAILED investigation of the enzyme make-up 
of Vibrio cholerw has been undertaken with the view 
of studying the metabolio activities of the pathogen. 
Deemination of amino-acids by a few strains of 
Vibrio cholera has been reported elsewhere’. This 
communication covers preliminary observations on 
the deh activity of an Ogawa strain (No. 
49514—Kasauli), and the Inaba and the Rough 
variants derived from it’. 

Twenty-four hour growth of the organiam on agar 
slopes (pH 8-0) was harvested with saline (0-85 per 
oent sodium chloride for Ogawa and Inaba and 
0-3 per oent sodium chloride for Rough) and, aftor 
centrifugation, washed once with salt solution of 
appropriate concentration, and recentrifuged. Tho 
residue was finally suspended in saline and adjusted 
to a ftxed turbidity value using a Lumetron model A 
photo-eleotrio colorimeter. The nitrogen content of 
the suspension was determined in an aliquot portion 
by the micro-Kjeldahl procedure. The reaction 

consisting of 1 ml. of M/100 substrate, 
1 ml. of M/15 phosphate buffer of p 8-0 and 1 ml. 
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DMNNYDROQGNNATION OF VARIOUS SUBSTRATER BY Vibrio cholera 
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* Decolorization was not complete, 


of M/10,000 methylene blue, was kept in the main 
compartment of a Thunberg tube. 1 ml. of the baot- 
' erial suspension was taken in the hollow stopper. 
The tubes were evacuated with a high-vacuum pump, 
equilibrated at 38? O. for 5 min. and then mixed. 
The time taken for the complete discharge of the blue 
colour was taken as the end-point. Results of some 
Ries experimenta (two sets of triplicates) on a few 
tæ are given in the accompanying table. 

It is evident that almost all the amino-acids and 
aliphatic acids employed in the present study act as 
hydrogen donors for the respiratory activity of this 
organism. Ethyl aloohol and malio acids were, how- 
ever, found to be resistant to deh ation. It 
may be inferred from the resulta that the dehydro- 
'genases of Vibrio choleros are linked up with oyto- 
chrome systems reported’ to be present in these 
organiams. However, the possibility of other 
coenzyme systems taking part in this prooceas cannot 
be exoluded. 

In control experiments with water in place of sub- 
strate there was no discharge of colour up to 18-20 hr. 

The resulta obtained would indicate that dehydro- 
genation by Vibrio cholera, based on activity, falls 
into three main groupe, namely, 


Group 4: Rough > Inaba > Ogawa 
Group B: Rough > Inaba ~ Wwe 
Group 0: Rough ~ Inaba > Ogawa 


This is in contrast to the pattern observed in deamina- 
tion wherein the activity was of the order Ogawa- 
Inaba-Rought. 

Barron! has shown that when the regulatory 
mechanism within a cell is progressively blocked by 
the controlled use of alkylating or thiol reagents, oeta- 
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The conversion of the Ogawa into Inaba and the 
Rough has been consi to be & loas variation’. 
Against the background of the work of Barron’, it 
would appear from the present investigation that 
some factor present in the parent oell is lost during 
the transformation. 

A. DUDANI 

B. N. Ivar 

O. R. KnarsuuA MunTI 
D. L. SHRIVASTAVA 


Central Drug Research Institute, 
Lucknow. 
May 23. 
1 Dudani, A, B. N., Krrsbna Murti, C. R., and Shrivastava, D L., 
Curr. COM EEA i m 
* Gheivastave, D. L, and White, P. B, Ind. J. Med Res, 35, 117 
* Porter, J. R, "Bacterial Chemistry and Physiology”, 663 (John 
Wiley dai Bou: 1947). ns 
* Dudani, A., Iyer, B. N., Krishna Murt!, O. R., and Shrivastava, D. L. 
(unpubilshed work). 


* Barron, H. G., "Adv. Enzymol”, 11, 201 (1961). 


Anti-diuretic and Oxytocic Substances 
liberated by the Digestion of Plasmatic 
Proteins with Pepsin 


Diamerrow of human, ox and horse plasma or 
digestion for 5 hr. at 87°C. of hypertensinogen 
(atpha-2 globulin) at pH 2-5-8-5 with ized 
pepam (50 mgm. per litre) leads to the liberation 
of several ides. These substances have been 
shown to have similar pharmacological effects to 
those produced by neurohypophysial extracts. 
Croxatto and Croxatto! have demonstrated that 
digestion of hypertensinogen with pepsin produces, 
under certain conditione, i in. The latter 
subetance behaves similarly to hypertensin with 
regard to the action of proteolytic enzymes and tissue 
extracts. . 

Hydrolysis of hypertensmogen or & second hydro- 
lysis (with pepsin at pH 2-5) of the extracta which 
contain pepsitensin produces a substance which lacks 
any hypertensive effects but shows instead an intense 
antidiuretic action in water-loaded rata (Burn’s teat). 
The substance shows chemical and pharmacological 
properties whioh are similar to those of vasopreasin 
after being treated with sulphydrilio substances". 

The puphydnlie compounds used were thiosorbitol 
and thioglycollate, but mainly the former. The con- 
centration of thiosorbitol used was 0-003—0-012 M 
(pH. 7-8, period of contact 6-12 hr., temperature 37°). 
Under these conditions, it can be shown by means of 
intravenous injections that the hypertensive (vaso- 
constrictor) effect of the vasopressin is-destroyed and 
the antidiuretic potency is totally conserved or almost 
so. The effect of thioglycollate did not differ from 
that of thiosorbitol, though at the same concentra- 
tions a greater destruction of the antidiuretic pro- 
perties was produced than with thiosorbitol. 

The anti-diuretio substance lberated by pepsin is 
soluble in both methyl and ethyl alcohol and also in 
acetic acid. It is also adsorbed by ‘Norit’, from which 
it is easily eluted with acetic acid. Afterwards, it is 
easily precipitated by adding & mixture of equal 


parta 
bolic reactions proceed at a faster rate, resulting in an .of petroleum ether and absolute alcohol. Also, it: 


increase in cellular respiration. A faster rate of de- 
hydrogenation in the converted variants (Inaba and 
Rough) now observed would therefore indicate a 
higher metabolio activity. 


may be precipitated by ing either ether or benzol. 
It is nob destroyed, by boiling in an acid environment. 
It is not precipitated by adding trichloroacstio acid. 
Also, it can be dialysed through ‘Cellophane’ mem- 
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branes. It resists the prolonged action of pepain, 
but it is destroyed by chymotrypsin. 

The anti-diuretio substance is not produced by a 
simple acid hydrolysis of plasma (pH 2-5) obtained 
by adding hydroahlorio acid to plaama proteins. 

The substance is capable of inhibiting diuresis of 
hypophysectomized rata with diabetes insrpidus when 
injected intravenously or intraperitoneally. Its 
action on diuresis of the cat i with ‘Dial’ 
13 similar to that of vasopressin treated with thio- 
sorbitol. Extracts adsorbed by ‘Norit’, eluted with 
acetio acid and precipitated with ether, produce (at a 
dose of 10 mgm. in & rat of 200 gm.) in the hyper- 

. hydrated rat an effect that is comparable to that 
of 500-1,000 u of vasopressin. 

It is possible to identify in the same extracts 
another substance which has marked oxytocic effects 
and which acta on the uterus of both guinea pigs and 
rate. This ‘substance is destroyed by chymotrypsin, 
but resists the action of crystallized in and 
trypsin. When hypertensinogen is trea iously 
with renin, in order to eliminate the production of 
hypertensin, it produces (after further digestion with 
pepsin) an increase of the anti-diuretio factor and a 
decrease of the oxytocio factor. Several tests with 
the different fractions from the hydrolysed 
hypertensinogen demonstrate that the oxytocic and 
the anti-diuretio effects are independent. This fact 

that they are different substances. 

It is evident that h inogen potentially 
contains certain peptide ions which are liber- 
ated by hydrolysis with pepsin. These fractions 
have pharmacological effects which are similar to 
those of hypertenain and those of the oxytooio and 
anti-diuretic hormones. 

These facta confirm previous deductions about the 
chemical similarity of hypertensin and of the 
hormones from the neurohypophysis? and suggeat 

~ that probably the hormones from the hypophysis are 
beund to certain blood ing. Another possibility 
would be that protems contain some chemical 
precursors which would be utilized by the hypophysis 
in the synthesis of hormones‘. 

We wish to thank the Rockefeller Foundation and 
the Fundacion Gildemeister for the granta for 
research that made this work possible. 

H. Croxatto 
L. BARNAYI 
G. Rosas 
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Mechanism of lon Absorption by Roots 


THE absorption of anions by barley roots has been 
studied in & manner similar to that adopted in a 
recent study! of the absorption of alkali cations. 
The earlier paper considered the effect on the rate of 
absorption of varying (1) the conoentration of the 
10n W. absorption was being measured (arbitrarily 
called the ‘substrate ion’), and (2) the concentration 
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of another alkali cation present (the 'interfering ion'). 
The anion waa chloride throughout. ‘The results 
were shown to be consistent with the view*? that 
the a tion of potassium and rubidium involves 
the formation and t breakdown of an inter- 
mediate labile complex, MR, of the cation, M, with 
an ion-binding carrier, B. It was assumed that a 
membrane impermeable to the free ions is traversed 
by MR. Upon arriving at the inner surface, M is 
released through a chemical in the carrier, R. 

This scheme of the formation and subsequent break- 
down of a complex is analogous to the accepted mech- 
anism of enzyme action, which assumes the formation 
of an intermediate labile complex, ELS, of the substrato. 
S, with the enzyme, E. The kinetic treatment of 
enrymatio reactions based on this assumption‘ wax 
shown to be applicable to ion transport. It was found 
that potassium and cesium mterfere oampetitively 
with absorption of rubidium, indicating identical bind- 
ing sites on the carrier, R, for these three ions. 
Sodium (except at relatively high concentrations of 
rubidium or sodium) and lithium did not interfere 
competitively with absorption of rubidum, indicating 
different binding sites. 

The mechanism outlined in the earlier paper’ and 
briefly indicated above has now been found to apply 
in the absorption of anions as well. The methods, in 
all essentials, were those already described}. Briefly, 
seeds of the Sacramento variety of barley were germ- 
inated in aerated water for 24 hr. in the dark, following 
& 20-min. treatment with 10 per cent hydrogen per- 
oxide to improve germination. The i were 
grown for five days in the dark at 24? C., over a solu- 
tion of 10-* M calcium sulphate, which waa renewed 
once during that time. The roots were then excised and 
used in the absorption experiments under the follow- 
ing conditions: roota, 1-00 gm. fresh weight per 
sample; volume of solution, 50 ml.; temperaturo, 
30° C.; duration, 3 hr. The cation was potassium 
thro 2 
The ‘substrate ion’, the rate of absorption of which 
was being measured, was bromide tagged with 
bromine-82. Its conoentration, S, was varied from 
2-5 to 25 m.equiv./litre, both in the presence anil 
absence of chloride and nitrate as interfering ions. 
The rate, v, of absorption of bromide was expressed. 
as m.equiv./3 hr. Upon plotting the reciprocal of 
the absorption rate, l/v, against the reciprocal of 
the substrate concentration, ue according to 
Lineweaver and Burk’, straight lines are obtained 
(Bee diagram). Whon the interfering ion is chloride, 
the slopes of these lines are increased, with little or 
no change in the ordinate intercepta, mdicating 
competitive interference, that is, identical binding 
sites. With nitrate as the interfering ion, all other 
conditions being identical, the line for nitrate 
- 10 m.equiv./L is parallel to that obtained in 
the absence of interfering ions. This is character- 
istio of ‘un-competitive’ interference (of. Wilson’), 
which involves combination of the interfering ion 
with the oarrier-ion complex, RA, at a site dif- 
ferent from that which andi the substrate ion, 
bromide. At the higher conoentration of nitrato 
(25 m.equiv./L) both slope and intercept increase, the 
slope by & smaller factor than the intercept. This 
cage is intermediate between ‘un-competitive’ and 
«non-oompetitive' interference: the interfering ions 
combine with RA, and to a smaller extent with free 
H as well, at sites different from those with which the 
substrate combines. The ‘Michaelis constants’ Kpr, 
which denote the affinity of the bromide ion for the 
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Double reciprocal plot of Interference by chloride and nitrate with 
absorption of bromide 
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binding site, were 11:00 and 14-22 m.equiv./l. in the 
i ta plotted inthe graph. The constants, Ko 
for chloride found were 12-57 and 13-42 ra ay 
at 10 and 25 m.equiv./l.,. respectively. Hance, the 
affinity of bromide and chloride ions for the bmding- 
site of the halides is essentially the same. 
Aocording to the theory of salt transport advanced 
by Lundeg&rdh’, there 15 a fundamental difference in 
the mechanism of cation absorption and anion 
absorption: “An active accumulation of anions pro- 
duces potentials which attract cations’. The absorp- 
tion of anions, unlike that of cations, is & primary 


metabolo process mediated by a component of the 


respiration referred to as “amon respiration”. ""The 
anion respiration thus acta as the promoter of salt 
accumulation even if the cations are more passively 
dragged through the Bd 

It seams doubtful whe the present flndmgs, 
together with the earlier ones! concerning the ab- 
sorption of alkali cations, oan be reconciled with this 
dual view. The resulta imply that cations as well as 
anions are accumulated by & mechaniam involving 
their tamporary combination with binding com- 
pounds. Instead of following "general prinorplee of 
exchange-power, well known from soil colloids”, the 
affinity of cations (as well as of anions) for the various 
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binding sites is governed by their chemical character- 
istics. It would seam, in fact, that all active trans- 
port of ions must needs implicate their combination 
with protoplasmic constituents, and that this forms 
the chemical basis for selectivity. 
This research was supported in part by the U.S. 
Atomic Energy Commission. 
EMANUEL EPSTEIN 
Plant Industry Station, 
U.S. Department of Agriculture, 
Beltaville, Maryland. 
May 28. 
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Nature of Heinz Bodies 


A GREAT number of hmmolytio agente have been 
found to produce, besides methsmoglobmmmia, 
certain y refractive molugion bodies, the so- 
called ‘Heinr bodies’, in the erythrocytes!. Tho 
connexion between methemoglobin and Heinz bodies, 
however, is not clear. Most agenta producing Heinz 
bodies belong to the group of aromatic ammes and 
include such mportent drugs as sulphonamides and 
thiosemcarbazones?*. The reporta on the formation 
and chemical nature of Hemz bodies are contra- 
dictory*. There are reports indicating that these 
bodies consist of iron-containing compounds’. 
Recently it has been, stated that* Heinz bodies are 
identical with denatured globin, isolated by Warburg 
et al.’ from blood in phenylhydrazine poisoning. This 
conclusion has amoe been attributed erroneously‘ to 
Warburg ei al. . 

Electron micrographs made of erythrocytes oon- 
tammg Heinz bodies, however, cast some doubt on 
the latter interpretation. Thus, the inolusion bodies 
appear as unusually opaque structures (Fig. 1), similar 
to those shown by Jung!? earlier. The electron micro- 
graphs strongly suggest that the Hems bodies contain 
atoms heavier than those contained in globin. 
Therefore, a separation of Hemz bodies from the 
denatured globin was undertaken. 

Cate were given 30 mgm. aniline per kgm. body- 
weight in 0 9 per cent sodrum chloride intravenously. 
The development of Heinz bodies within the erythro- 
cytes was followed by the electron microscope in 
order to observe their first appearance. Blood smear: 
were prepared on glass slides before injecting the 
anilme, and at intervals up to four days after the 
injection. The smear was covered with a ‘Formvar 
film and floated off on to water. After hsmolysis 
it was transferred on to the grids and examined m 
the electron microscope. This procedure shoulc 
remove the denatured globin from the corpuscles 
since, according to Warburg, hemolysis frees de 
natured globin from erythrocytes’. 

Shortly following the injection of aniline, one o: 
two black, irregular bodies, about 0:1—0:2 u in dia 
meter, appear in approximately one-third of the 
erythrocytes. The moidence of these bodies and ther 
size apparently morease, so that after 24 hr. almbs 
all the erythrocytes contain one, or occasionally two 
large, black Heinz bodies. The bodies range in siz 
from 0:5 to ly and have a marginal posrtion. 
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For the isolation of the Heinz bodies, about 40—50 
tol. of blood were drawn from tho heart of an animal 
anesthetized with nembutal, and heparinized. The 
ahilled blood was centrifuged and the corpuscles were 
washed twice in 0-9 per cant sodium chlomde and 
hemolysed with 20 volumes of distilled water. The ın- 
soluble matter—which includes the denatured globin 
at neutral pH’ and which imparts marked turbidity to 
ihe suspension—was washed repeatedly with distilled 
water m the centrifuge until colourless. In the last 
washing, the sediment was stirred rapidly in & small 
amount of distilled water to destroy the membranes 
completely and then was centrifuged at 1,000 g for 
three minutea. At this point & greyish, very heavy 
precipitate sediments first. The heavy fraction was 
— separated from the overlying bulk of the precipitate, 

and both were taken up in ten volumes of 0-1N 

hydrochloric acid. 
. Most of the insoluble matter other than the rapidly 
. sedimenting fraction went into solution in 0-1N 
hydrochloric acid, as does denatured globin’. This 
solution, separated from the insoluble material, gave 

& precipitate when neutralized. Neither the bulky 

fraction separated from the heavy fraction nor the 

precipitate formed after neutralization of the acid 
solution showed Heinz bodies when stamed with 
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Fig. 1. Hleotron micrograph of a hesmolysed erythrocyte containing a Heinz body. (x 5,200) 
Fig. 2. leolated Heinz bodies stained with pentan violet. Light mucroseope. 
Fig. 3. Isolated Heinz bodies. Electron micrograph. 


(x 1,000) 
(x 6,700) 


gentian violet. Moreover, no structure was &pparen! 
in these preparations possessing such a high degre 
of opacity as the Hemz bodies in the electron moro- 
graphs. 

The heavy, grey precipitate remained insolublo in 
0-1 N hydrochloric acid. This precrpitate was washer 
soveral times with the sam» acid and finally in distilled 
water. It showed mnumorable bodies in tho light 
microscope (Fig. 2), which stained charactoristically 
with gentian violet; and it revealed typical bodies in 
the eleotron microscope (Fig. 3), which were identical 
with the Hemz bodies observed within the erythro- 
cytes. The heavy, grey precipitate dissolves in 0 1 X 
sodium hydroxide. The ultra-viclet absorption 
spectrum of this alkaline solution (Fig. 4) 18 not that. 
of & pure protein such as globm. The absorption at 
280 my is indicative of & small amount of protom 
which may be present as an integral part of the Heinz 
body or aa & contaminant. Gross e£ ai. previously 
found iron in & fraction identified as Heinz body 
m&tenal, and we have confirmed this, using 2.2’-l- 
pyridyl. Although some reservation exists because of 
the great sensitivity of the dipyridyl reaction, tlic 
presence of iron would account for the high opacity 
of Heinz bodies seen in the electron micrographs. 
Therefore it 18 concluded that the grey precipitate con- 
sists of Hemz bodies which are distinct and seperablo 
from the denatured globin. 

G. Rozsa* 
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Rates of Combustion of Solld Fuel 
Particles 


Dunixa the combustion of liquid fuel drops, the 
chemical oxidation occurs in the vapour phase. The 
rate-controlling process is thus the transfer of the 
heat necessary for the evaporation of the drop!. 

In the case of solid fuel particles, the primary oom- 
bustion occurs at the surface of the particles. If the 
surface temperature is high eno (experimental 
evidence published by Tu, Davis and Hottel! suggests 
& threshold temperature of about 850° C.), the rate 
of the gas-solid reaction 18 so high that the chemical 
resistance is negligible, and thus the ig pua REA. 
process is the rate at which oxygen is transfi 
through the gas film surrounding the particle. 

Methods of calculating this mass transfer-rate have 
been proposed by several authors, making use of the 
analogies between fluid friction, heat transfer and 
mass transfer?*. It should be emphasized here that 
in calculating the fluid friction it is only the skm 
friction component of the total drag that is of 
significance. Furthermore, in oases m which & 
laminar boundary layer exercises a controlling in- 
fluence, the smple turbulent flow forms of the 
analogies need modification by & function of the 
Prandtl number m the cage of heat transfert and of 
the Schmidt number in the case of mass transfer’. 
Jn oases where the Prandtl:and Schmidt numbers 
approach unity, as can occur in gas-phase systems, 
these modifications may, m fact, be numerically 
small. : 

Some notes have been written recently by Edmond- 
son’, making particular reference to the tions 
based on Reəynolds’s analogy proposed by Silver? for 
the combustion-rates' of solid particles, and presen: 
an analysis in these terms of published experimen: 
results. Some reference was made in Edmondson’s 
notes to the influence of laminar conditions, but the 
equations as applied were those based on the original 
form of Reynolds’s analogy appropriate to tho 
turbulent flow range. 

‘However, rather than making use of the analogies 
between fluid friction, heat transfer and mass transfer, 
there 18 & more direct method of undertaking the 
calculation for the case of individual particles. There 
are already available several theoretical and experi- 
mental results on the transfer of massa to and from 
spherical surfaces. In per MOL Froseling’? has 
presented & semi-emprri equation expressing the 
mage transfer as a function of the Reynolds number 
and the Schmidt number. The range of Reynolds 
numbers exammed experimentally was from 2 
to 800. 

It is suggested in the present communication that 
Froasling’s equation be used, with appropriate values 
of the physical constants, for calculating the transfer 
of oxygen to burning spherical solid surfaces and hence 
the burning-rates. 

For example, for carbon spheres in air, assuming 
that the main primary product of the heterogeneous 
reaction is carbon monoxide’, it can be shown that 

the reaction-rate at a representative mean gas-film 
' temperature of 1,200? O. may be expreesed by the 
non-dimensional equation : 


F = 0-847 (1 + 0-272 Ren). 
In this equation, Re is the Reynolds number, and F, 


a non-dimensional reaction-rate factor, is equal to 
Sd/pD, where S is the specrfio reaction-rate at the 
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surface of ihe sphe.o (gm. sec.) am.-3), d is the 
diames*er of the sphere (cm.), p is the density of the 
gas (gm. om.?), and D is the coefficient of diffusion 
of oxygen in the gas (cam." geo.!). 

It may be noted that the value of the numerical 
factor 0-347 m the above expression for F is directly 
proportional to the partial preasüre of oxygen in the 
free gas stream. Over the range of at least 800?—1,400? 
C. at any grven Reynolds number, the influence of the 
gas-fllm temperature on the numerical form of the 
above non-dimensional equation for F is slight. 

Comparison of theoretical values of the rates of 
burning calculated in this manner with published ' 
experimental measurements on the rates of burning 
of carbon spheres*!* shows evident agreement. This 
bemg so, the theoretical equation may be used to. 
calculate m particular the effecta of Reynolds number 
and partial pressure of oxygon on the rates of: 
combustion. 

Acknowledgment is made to the Chief Scientist, d. 
Ministry of Supply, for permission*to publish this 
communication. 

G. A. E. Gopsave 


National Gas Turbine Establishment, 
Ministry of Supply. 
- June 20. 
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Effect of Irradiation on the Intensity 
Distribution of the Second Positive 
Nitrogen Bands excited in a Nitrogen 
Ozonizer 


More exact measurements have now been made of 
the changes in the relative intensities of several bands 
of the second positive system of nitrogen, brought 
about by irradiation with the 3650-3660 A. group of 
mercury radiations, using an ozonizer discharge tube 
oxotted under conditions yielding the maximum nege- 
tive Joshi affect when the pressure of the gas is 20mm. 
These confirm, m géneral, the results of preliminary 
investigations' and show further that the percentage 
decreases of intensity are in the following order of 
bands : 


Tn sequences: (1,4) > (0,3); (1,8) > (0,2) 
In progressions . (0,3) > (0,2) > (0,1); (1,4) > (1,8). 


The resulta show that a ; change in the relative intensity 
distribution of the second positive bands of nitrogen 
is thus brought about, not only in sequences but also 
1n. progressions. 

A detailed study of the band systems and their 
intensities developed in the ozonizer tube, excited as ' 
above, has revealed that the excitation of the nitrogen 
molecule ia brought about not only by electron: 
collisions but also that collisions with particles of 
atomic or ionic masses play an important partt. 
Since the variations in e m collisions are less 


ino 
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likely than those of &tomio or ionic collisions to 
bring about an alteration in the relative intensity 
distribution of these bands, the prasent resulta, in 
the case of sequences, show that the atomic or ionic 
collisions are affected by irradiation. Further ovidenoe 
on this point is afforded by the observation in the 
present investigation that external uradiation alters 
the intenarty distribution of the bands m & manner 
similar to the substitution of air for nitrogen as 
recorded in experiments‘ on low-pressure induction- 
coil discharges through nitrogen and air. 

The effect observed in the two progresgions has 
to be attributed to an induced perturbation of the 
low v” levels brought about by mradiation. A some- 
what similar perturbation of these levels brought 
about by changes in discharge conditions has been 
observed in the first poartive system of bands by 
Kaplan‘ and others*. 

Details are being submitted for publication else- 
where. 

R. K. Asunpi 
N. APPALANARASIMHAM 
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Migrowave Spectrum and Structure 
of lodosilane 


IT has come to our notioe that independent studies 
bf pure-rotation spectra of the symmetno-top mole- 
‘cule H,81I have been made ın our two laboratories. 
The J = 2 — 3 and J = 3 — 4 transitions of H,"*Sil 
were observed at Schenectady with a Stark modula- 
tion microwave graph, and the J = 3 — 4, 
J = 4 — 5 and J = 5 — 6 transitions were observed 
at Birmingham with & microwave spectrograph of 
the ‘video’ type operating between about 20,000 
Mc./seo. and 40,000 Mo./sec. Good agreement ests 
between the results of the two investigations. Tho 
hyperfine structures of the spectra oan be well fttted 
to patterns calculated for the nuclear quadrupole 
coupling of the iodine nucleus, second-order effecta 
being allowed for’. For H,™Sil, B, is 8,215-6 Mo./sec., 
the corresponding moment of inertia, I p, is 260-00 x 
10-** gm.am.*, and the nuclear quadrupole coupling 
faotor, eqQ, for I 1g — 1,240 + 30 Mo./seo. 

If we agsume the Si—H distanoe to be 1-55 A., and 
the angle H—8:i—H. to be 111°, which 1s a configura- 
tion for the SiH, group close to that found in 
H,8iCl? and H,SiBr'*, the Si—I distance in iodo- 
silane 1s found to be 2-433 A, This result is not very 
sensitive to reasonable variations in the assumed - 
meters ; for TR the calculated length of bi 
18 increased by only 0-004 A. if the angle H—8i—H 
is increased by 2°, or if the 8i—H bonds are shortened 
by 0-04 A. The Bi—I distance found agrees with that 
reported‘ in Sif, by electron diffraction, which ° 
appears to be the only previously determined length 
for such a bond. The length found is slightly less 
than that predicted by the Schomaker—Stevenson 
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rule*. Iodosilane therefore falls into line with H,8iCl ! 
and H,SiBr?, in which Si—Cl obeys the rule and 
8i—Br is shghtly shorter than predicted, whereas 
in thg corresponding methyl halides the carbon- 
halogen bonds are longer than predicted by the rule’. 
The nuclear quadrupole coupling of !'I in Hj8il 18 
only about 64 per cent of that in methyl iodido. 
which also indicates that the 8i—I and C—I bonds 
here differ in ways similar to those in which the 
silicon—halogen bonds in H,S8iCl and H;S1Br differ 
from the corresponding bonds in the methyl 
halidee?^, 

More detailed measurements on these spectra. as 
observed in the ‘video’ instrument, are in progress, 
and it is hoped that these will make possible tho de- 
termination of distortion coefficients for this molecule, 
and perhaps somewhat moro closely determined 
values of B, and eqQ. It is also expeotod that the 

tra of H,**Sil, H,**8il and deutorated iodo- 
Uanes will be observed and make possible a fuller 
determination of the molecular structure. 

The work at the University of Birmingham 18 part 
of & programme of microwave spectroscopy in 
collaboration with the Physics Department of tho 
Telecommunications Research Establishment, Mal- 
vern, and grateful acknowledgment is made to the 
Ministry of Supply for the loan of much of the 
equipment. 

A. H. SHARBAUGH 
Research Laboratory, 
General Electric Company, 
Schenectady, New York. 
G. A. HEATH 
L. F. THOMAS 
J. SHERIDAN 
Department of Chemistry, 
University, 
Birmingham 15. 
Oct. 18. 
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‘Giant’ Fibres in Dragonfly Nymphs 


A PRELIMINARY study of transverse and horizontal 
sections through the ventral nerve cord of late mstar 
nymphs of Anar imperator (Anigoptera) haa rovealod 
several notable features. Accurate counts of tho 
number of fibres within the oommisaures have shown 
that these range continuously from 0 to 16 p, as set 
out in the accompanying histogram (Fig. 1). The 
total number of fibres is apprommately tho samo 
for tho two commissures. Measuremenia of axon 
diameters show that some of the larger fibres (12-16 p) 
are comparable with the ‘giant’ fibres of the cock- 
roach! and locust*. As in the nerves to the stellate 
gangha of Sepia’, these fibres form part of & con- 
tinuous size apectrum and do not appear to differ 
in nature from the smaller ones. The ‘giant’ fibres 
are almost certainly the same as fibres a, b and c 
described by Z&warzin* ın his classical studies of 
Aesfina nymphs using & methylene blue toohnique. 
The ‘giant’ fibres pass through all the abdominal 
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Left commissure Right commissure 
Fig. 1. Amex H to show azes and frequencies of 
fibres in the right left comm between the ard 4th 
abdommal ganglia. 


mures 
The number of fibres is plotted on & logari 
mio scale 


gangla and send off collaterals mto the neuropile of 
each. Their course through the closely associated 
metathoracio and first abdominal ganglia to the 
other thoracic ganglia is more complicated, and has 
not been fully traced as yet. 

Histologically, tho ‘gant’ fibres are of interest 
because they are surrounded by a definite sheath 
with well-defined nuclei (Fig. 2). Numerous sheath 
nuclei have alao been observed in sections of the 
segmental nerves of Anar, Dytiscus and Periplaneta, 
Bo that it is probable that at least some insect peri- 
pe nerve fibres are surrounded by such a sheath. 

i &dd:tion to these membranes, there is & distinct 
sheath (perilemma) enveloping the whole chain of 
ganglia in these msects (Fig. 2). This aheath is also 
visible in sections of locust ganglia? and it is probably 
common to all insects. Transverse soctions of whole 
Periplaneta, Dytiscus and Calliphora have clearly 
shown that the perilenma extends over the peri- 
pheral nerves, the neural lamella staining bright blue 
with Mallory’s triple stam. This suggests that the 
strikmg tolerance of insect nervous systems to 
changes m the ionic content*’ of the surroundmg 
fluid is partly due to a sheath surrounding the central 
nervous system in addition to the one which protects 
the i nerves’. The properties of the sheaths 
around mdividual axons might armilarty be important. 
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Electrical activity recorded from electrodes hooked 
under the abdominal nerve cord includes many 
different types of action potential, some of which are 

than tho others and are presumably from the 
‘giant’ fibres. Mechanical stimulation of the abdomen 
or anal appendages is followed by burste of activity 
in which the large spikes are prominent. Stimulation 
of the head, however, elicits a different pattern of 
discharge which does not inolude the large spikes. 

Tt seems probable that these ‘giant’ fibres are con- 
cerned m the neuromuscular mechanism involved in 
the rapid expulsion of water from the rectal chamber 
whioh brings about jet propulmon in Anisopterid 
nymphs. The muscles involved are the longitudinal, 
oblique and dorso-ventral abdominal musclea to- 
gether with the intrinsic musculature of the hind gut. 


Water is ejected at a considerable velocity and may , 


reach & height of three feet in air. Simultaneously 
with the synergic contraction of the abdominal 
muscles, the legs are drawn into the side of the body 
and so the resistance to forward movement is de- 
creased. Electrical stimulation (50/seo.) of the 
abdominal nerve cord in normal and decapitated 
insects produces this characteristic movement of the 
legs in addition to active contraction of the abdominal 
musculature. 

No invariable way of evoking iie d bas boen 
discovered ; but a stream of water 18 y expelled 
when attempts are made gently to grasp the abdomen. 
The insects must be freely suspended, as swimming 
is inhibitod if the legs are holding pieces of weed, eto. 
On the other hand, nymphs seized by the head react 
in a different way. The abdomen is generally flexed 
laterally and the assailant attacked with the anal 
appendages, which form a spear-like weapon when 
slowely apposed to one another. These two differant 
responses of the whole animal invite compe? with 
the two typæ of electrical discharge recor. d from 
the abdommal nerve oord. 

G. M. HUGHES e 

Department of Zoology, : 

Cambridge. June 28. 
1 Roeder, E. D., J. Bap Zool., 108, 243 (1048). 
* Cook, P. ML, Quart. J. Muro. So, 03, 297 (1961). 
* Young, J. Z., Pros. Roy. Soo., B, 181, 319 (1989). 
323 (1021). 
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Endogenous Buds In Ophloglossum 
vulgatum L. 


Root buds are known in several species of 
Ophioglossum and are the common means of propaga- 
tion*?. In an experimental mvestigation of bud 
formation in Ophioglossum vulgatum, root buds have 
been induced in both entire and decapitated isolated 
roots. While some buds may be formed from a seg- 
ment of the root apical meristem, as described by 
Rostowzew*, those which occur at random along the 
root develop from parenchyma cells of the middle 
cortex and are endogenous. Endogenous buds have 
also been induced in the pith parenchyma of shoots 
from which the apex had been excised (Figs. 1-3). 
In the formation of these endogenous root and shoot 
buds the following developments have been observed : 
the inception of a growth centre in & group of deeply 
seated parenchyma cells; the rapid division of one 
or more of these cella to form & spherical or ellipsoidal 
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1. End us bud in tho pith at the dista] end of a de- 
oapitated shoot (Bemi-diagrammatic, on three superimposed 
camera-lucide draw mgs). ss, Alertsteles of parent shoot , p, pith; 


; a, bud apex, L 
f, bud root. s, sheath of first leaf, conusimg 
parenchyma. (x 40) 


meristematic cell mass (Fig. 2); the formation of an 
upwardly directed nascent shoot apex by the elonga- 
tion and longitudinal division of @ group of cells 
within this mass (Fig. 3); the lysis and distension 
of the adjacent cells above, so that the upper surface 
of the nascent apical meristem becomes freely ex- 
posed to the small ar space thus formed; the early 
formation of & rapidly growing first leaf and first root 
fig. 1); a concentric organization of the meristem- 





E P) 


Fig. 2 Longitudmal section of tho pith In the 
decapitated shoot, showing 
formation of an end us bu 
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atic and parenchyma cells surrounding the apex so 
that they constitute a protective sheath which 
resembles a normal stipular sheath; and the bası- 
petal elopment of an merpient vascular strand by 
the T AAN division of the parenchyma colla 
situated below the bud (Fig. 1), phloem and xylem 
being eventually differentiated in this strand. Root 
buds are not formed by the transformation of in- 
orpient lateral roote—these, in fact, do not occur in 
O. vulgatum—and they bear no obligate relationship 
to the orientation of the root stele. The subsequent 
developments leading to tho formation of & young 
plant, with a shoot-apex and sovoral leaves and roots, 
are as in the normal development. 
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2, showing the nazoent bud apex. Some 
have elongated and divided by longitudinal 
walls. The surrounding cells are bemg thrust outwards ani are 


dividing by walis which are anticlinal to the new aper (x 225) 
(Photo. Arnest Ashby) 


These developments are very different to those 
observed in the embryogeny. In the young sporophyte 
the first distinguishable organs are the foot and the 
root, the latter being well developed before any 
apical bud can be disoerned ; moreover, the first leaf 18 
Tudimentary whereas the second 18 said to take several 
years before it appears above ground. Those differ- 
ences between bud formation on roots and shoots 
and the development of the sporophyte on tho pro- 
thallus illustrate the importance of nutritional factors 
in morphogenesis. In the inception of buds & nascent 
shoot apex is the first organ to become apparent 
and, like other shoot apices, it functions as a self- 
determining, organizing region, ita effecta extending 
into the surrounding parenchymatous tissuo within 
which the endogenous bud is enclosed. 

These observations will be described and discussed 
in greater detail elsewhere. 

O. W. WARDLAW 
Department of Cryptogamic Botany, 

University of Manchester. 

tenzel, K. G., Noos Acis dead Cass. Leopold, Car. Not. Our., 35, 
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Growth of Influenza Virus in the Chick 
Chorion 
HovrEg! found that, following in n of 
influenza virus into tbe allantoic cavity of fertile hens’ 


eggs, oomplement-füxing ‘soluble’ antigen became 
detectable in suspensions of chorio-allantoic mem- 
branes before the virus itself. He 1 that 
the ‘soluble’ antigen was an intracellular form of the 
virus or & virus precursor. Henle and Henle* and 
Fulton‘, working on similar lines, concluded that 
‘soluble’ antigen and virus antigens appeared 
together; and Cairns* has shown that Hoyle's 
interpretation of his own results 1s not necessarily 
correct, since there are differences in the sensrtivity 
of the experimental methods im this particular 
situation. 

One assumption underlying work of this type 18 
that the cells of the chorio-allantoic membrane 

d uniformly to infection by influenza viruses. 
A test of this assumption has been made by comparing 
. the response to infection of the chorionic surface of 
the membrano wrth that of the allantoic. Fertile 
hens’ eggs (10-11 day) were inoculated on the 
chorionic surface of the ‘dropped’ membrane’, or 
intre-allantoioally. The virus used was the PR8 
‘gtrain of wwfluenza A; the inoculum was given m 
0-5-ml. amounts, diluted in 50 per oent broth-saline. 
At appropriate intervals after inoculation the allanto1o 
fluids were harvested and the chorio-allantoic mem- 
branes removed and stored at — 70? O. until re- 
quired. Usually, six egga were tested in each group ; 
all membranes were treated and tested individually. 
They were frozen rapidly and thawed slowly three 
times, spun lightly and the supernatant fluids (mem- 
brane suspension) removed. The allantoic fluids 
were titrated for hamagglutmin and the membrane 
suspensions titrated for infectivity m eggs, comple- 
ment-fixmg ‘soluble’ antigen and hæmagglutinin 
(following treatment with sufficient receptor- 
destroying enzyme’ to remove all aps dissi 
The variables in these experiments were route 
of moculation—chorionic or intra-allantoio—the size 
of inoculum and the time of incubation. 

Following intra-allantoic inoculation, hemagglut- 
inin appeared in the allantoic fluid in high titre, and 
membrane suspensions showed high titres of infective 
virus, ‘soluble’ antigen and hæmagglutinin. The 
results with different sizes of moculum and different 
times of incubation followed the pattern expected 
from the work of Henle and Henle* and von 
Magnus’. By contrast, the behaviour of eggs injected 
by the chorionic route waa strikingly different. In 
general, no agglutinating virus was detected in 
the allantoic fluid, even following inoculation of 
10*-10* ID,, of virus. This statement needs qualifica- 
tion, sinoo in early experiments & proportion of eggs 


(14/44) showed titres of agg in the 
allantoic fluid. It was suspected that these anomalies 
may have from minor injuries to the mem- 


brane during ‘dropping’, and in later experiments 
membranes were pped’ 24 hr. before chorionic 
inoculation of virus in order to allow for healing of 
small lesions. This change in technique was rewarded 
by & sharp drop in the number (7/104) of eggs show- 
ing agglutinin ın the allantoic fluid. Since the latter 
behaved in all respects like eggs injected intra- 
allantoically, they will be excluded from the de- 
soription which follows. NS 
Membrane suspensions from eggs inoculated ohor- 
ionically showed low infectivity titres following 
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injection of 100 ID,, of virus. The titres showed 
only a alight rise (10 to 100-fold) in infectivity over 
the amount of virus inoculated and were much 
lower (10-* to 10-'-fold) than those of membranca 
from corresponding eggs inoculated intra-allantoic- 
ally.  Agglutinin and ‘soluble’ antigen were not 
detected. With large mocula (approximately 10* ID s 
of virus) traces of agglutinin were detected, but only 
following treatment of the suspensions with reoeptor- 
destroying enzyme. However, high titres of ‘soluble’. 
antigen were found. The titre of ‘soluble’ antigen 
in membrane suspensions was roughly proportional 
to the amount of virus inoculated, although there was 


4 


considerable variation in the titre of individual eggs . 


given the same inoculum. 
In those egga in which it was measurable, agglutinin 


waa first detected four hours after ahorionio mocula- j 
tion of 10*-10** ID,, of virus ; it was still detectable . 
up to 24 hr. but not at 48 or 72 hr. Complement- 1 


fixing antigen was first detected at 3 hr. in 6/12 eggs 
This 
proportion is higher than that of allantoically moou- 


is 


lated egga, where complement-fixing antigen was ` 


detected in only 1/12 eggs at 3 hr.; however, the 
difference is barely signifloant (p < 0-10 > 0:05). In 
eggs inoculated by the chorionic route, the ‘soluble’ 
antigen titre rose to reach a maximum at 24 hr. and 
had declined considerably by 72 hr. Since egge ın- 
jected by the chorionie route behaved in some 
respecta as if they supported only a single ‘cycle’ 
of virus multiplication, it was interesting to note 
that the declme in ‘soluble’ antigen titre could 


be prevented by repeated chorionic inoculations of | 


virus. i 
The poæibility was considered that the different 
behaviour of ahorionmo and allantoio ocells mi 
depend on the different physiological conditions in 
the two layers. Experiments were thétéfore carried . 


out with ohorio-allantoio membrane 4n vitro, umng .. 


«the, principles of a technique previously described? 
now modified to allow infection of one layer at ¢ 


time only. Infection of chorionic and allantoic layers .- 


separately was carried out with the BAR (A’) strain. 
16/18 pieces of membranes infected on the allantoic 


surface showed -titred agglutinin in the super- . 
patent fluid; 1/18 pieces infected on the : | 
chorionic surface showed inin, and on inspection 


an obvious tear was found in the single positive `` 


piece. These results support those obtained by 


egg techniques, and confirm the essential difference ' 
in response to infection of chorionic and allantoic ` 
oells. < 


~ ALIOK Isaacs 
World Influenza Centre, 
National Institute for Medical Research, 
London, N.W.7. 


Forrest FULTON 


London School of Hygiene and Tropical Medicine, 


London, W.O.1. 
July 21. 
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PROFESSIONAL STANDARDS IN 
THE WELFARE STATE 
A 


Y chapter in Mr. R. Lewis and Mr. A. 
ude's survey ‘The English Middle Classes”, 
three years ago, discussed the position and problems 
of the professions in the society of to-day. That 
discussion has now been expanded into a full-length 
study*, written with the same charm as well as 
saholarshrp, and pervaded with wit, sometimes a 
little tmged with malice. It covers a wider fleld than 
the earlier book by Carr-Saunders and Wilson, to 
which it is & natural complement, glancing at the 
Church and the Armed Services, which they exoluded. 
The detailed historical account which occupies the 
bulk of that book is the natural starting point for 
this new survey, which reviews and analyses the 
trends of the past two decades with a lucidity and 
vivacity that should commend it far outside the 
range of the widest definition of the profeasional 
classes to whom ıt, presumably, is primarily addressed. 
To professional organizations, indeed, it offers & 
clear challenge; it sounds a rmging call to the 
humblest members of n profeesion to face the impli- 
cations and responsibilities of & situation in which 
their position threatens to continue to deteriorate. 
No leas it is a-challenge to thought, and to action, 
on the part of all who are concerned about the 
effectiveness of our social, and indeed our industrial 
organizations, from & national as well as from & 
personal or professional pomt of view. The authors 
have the courage to ask questions that havo hitherto 
bean evaded; and the issues confronting us in 
shapmg educational policy and social services, 
especially the national health services, are described 
frankly and realistically. Criticiam 18 constructive as 
well as penetrating. The professional man, be he ` 
scientist or technologist or otherwise, is summoned 
to work much harder to strengthen an influence 
already waning, and, acoepting the responsibilities 
and implications of what Mr. Lewis and Mr. Maude 
describe as an aristocracy of talent, to seek, per- 
sonally and through his professional associations, to 
protect himself and defend his ideals. 

Mr. Lewis and Mr. Maude unhesitatingly defend 
the professional ideal. They are convinced that 16 
has an, essential place ın the world to-day, and that, 
in fact, the institutions of democracy and of social 
service cannot function unless the traditions and 
standards of professional men are respected and 
upheld. But they are equally clear as to the price 
that has to be paid ; and loose claims to be regarded 
as a profession are analysed and rejected with a 
ruthlessness verging at times on contempt. The 
validity of the claim thus trenchantly analysed of 
some of the newer specialisms to be regarded as pro- 
feasions, leading to the conmderation of the question 
of what is a profession, is one of the three major 
issues raised in the book. The second is that which 
arises through the mereasing extent to which the 
State has hecome the client of the professional man. 
The mmplications of this position, the impact of 
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nationalization and the position of what are termed 
the socialized profeasions—in Britain, medicine and 
dentistry, with the other auxiliaries of the National 
Health Service, such as opticians, pharmacigte and 
nurses, and teaching and law—are reviewed in three 
successive chapters. The third issue is that of 
professional education. This is considered in close 
relation to the other problems and to the factors 
which may determme supply and demand for 
practitioners. 

On the first question, Mr. Lewis and Mr. Maude 
reach no hard-and-fast definition of what constitutes 
& profession. They inclme to accept that of the 
"Oxford English Dictionary” which Carr-Saunders 
and Wilson quoted with approval: ''& vocation in 
which a professed knowledge of some department of 
learning or science is used in its application to the 
affairs of others or in the practice of an art founded 
upon it". Unlike Carr-Saunders and Wilson, they 
reject very firmly the claims of management or 
administration to be considered as a profession. 
Equally they question the conclusion that the control 
of business or industry is likely to pass into the hands 
of those marked by professional outlook. The business 
instinct, they remark, will remain indispensable, and 
the extent to which it is influenced by the professional 
ideal will depend on the extent to which management 
passes into the hands of those who also, whether as 
lawyers, scientists or technologists, acoept loyalty to 
some profeesional tradition 

Nevertheless, the authors insist on the value to-day 
of the professional outlook or spirit, marked at least 
by some measure of personal integrity on, the part of 
the practitioner and some relationship of trust 
between practitioner and client or employer. The 

. vital issue to-day 18 the extent to which professional 
people can remain professional in this sense, in the 
face, on one hand, of what is essentially dilution and, 
on the other, of the increase of professions: employ- 
ment by the State. It is the freo, rather than the 
controlled, professions which set the standard and 
justify professional prestige. ‘The moment that the 
state organises, trains, and employs all the members 
of & profession, we can no longer speak of it as a 
profession. We can only speak of a body of expert 
officials. Such officials might, or might not, have 
high standards of conduct—but those standards 
would depend on the state of society, not the pro- 
feasional spirit ; and any freedom they enjoyed would 
be on sufferance from those who held power.” 

This was foreseen by Carr-Saunders and Wilson. 
In such circumstances the professional man can no 
longer find in lus vocational organizations the 
permanent anchorage and shelter regarded as the 
prerequisite for independent professional service to 
society. We are thus led to the second main issue 
raised in this book. Here the picture painted of the 
frustrating and depressing effect of State service and 
nationalization on the professional spirrb is pro- 
foundly disturbing. Sometimes the deterioration of 
standards is for the time being obscured or mitigated, 
as in the National Health Service, by the possibility 
of Irving on the tradition of the past. When tHht is 
no longer possible, Mr. Lewis and Mr. Maude clearly 
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do not believe that the traditional professional 
attitudes and standards oan be maintained. 

The third, and related, problem is that of pro- 
feesional education. The State, Mr. Lewis and Mr. 
Maude point out, is in a hurry to get more and more 
experts: simultaneously it seeks to ensourage tham 
to get a better training, and to reduce the period of 
training to get qualifled men from anywhere, any- 
how; at the same time it is trying to curb rising 
costs. Bluntly and specifically they write (of the 
nursing profession): ‘The root cause of the trouble 
is, quite simply, that (unless all other professions and 
jobs for girls are to be further raided for recruits) 
there are not enough young women of adequate 
intelligence and education, in the country to staff both 
the schools and the hospitals, at the present level of 
services provided, without lowering standards”. 

It is idle at this stage to indict those who, intro- 
ducing the new national services, failed to heed 
the scriptural advice first to count their resources, 
nor do Mr. Lewis and Mr. Maude allow themselves to 
stray from the point. They emphasize the way in 
which professional education itself depends on the 
quality of primary and secondary education, and 
thus on our ability to maintain the standards of . 
teaching at that level. They mdicate some of the 
implications of the situation for the professional 
institutions and the universities, and there is forth- 
right criticiam of some professions, notably of the 
excessive specialization of engineermg. They insist 
that the solution of the present problem of professional 
education depends, above all, on genuine interest and 
sacrifice on the part of the best and most highly paid 
members of the engineering and scientifle professions. 
They must teach ; and at the same time, throughout 
the fleld of professional traming, teachers must he 
helped and encouraged to vary their employmenj 
between practical work and teaching. 

This brief chapter on professional education has 
some biting remarks on professional organizations, 
particularly ın regard to technological education ; 
and ıt places the responsibility for the dangers 
into which professional education is drifting—hboth 
over-specialization and inadequacies in the supply of 
the right type of talent and character—fairly on 
professional people themselves, as members of learned 
institutions and universities. Personal sacrifloe aa 
well as clear thinking will be required, and the authors 
add that professional people will never solve theee 
problems by sitting on government committees, for 
even to accept membership of one of these i8 to deny 
ultimate responsibility for action. 

That the State is setting the professions taaks 
beyond their powers is the real danger; but it does 
nob follow that those demands inevitably involve 
dilution and the lowermg of standards. The demands 
are not likely to be checked merely ın the mteresta of 
the professions; nevertheless, this book gives some 
convincing Teasons why it is in the general interest to 
diminish the present strain on the Civil Service and 
certain professions, even at the cost of postponing - 
further nationalization measures or developments in 
social welfare until resources are more commensurate 
with requirements. The lowering of standards can be 
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avoided if professional bodies will devise clear 
definitions of professional ideals and standards, and 
limit the maintenance of high standards to situations 
m which the nature of the work makes it really 


necessary. 

We are not left in doubt as to what such a policy 
demands of professional institutions. Institutional 
‘stiffneckednesa’ alone, the authors remark, will not 
proserve the professional tradition; end even in 
teaching ıt may be possible to utilize the auxiliary 
‘technician’ onoe the opposition to salary differentials 
for graduates is discarded—an opposition to which is 
attributed largely the decline in academic standards 
in grammar schools. To distinguish between tech- 
niaan and technologist, between strictly professional 
work and non-professional, whether administrative 
or of the ancillary technical type which can be done 
by a laboratory assistant or other trained technician, 
requires clear thinking. Such decisions must be taken 
by the professional institutions and none other, and 
they must equally take account of the legitimate 
aspirations of the technicians, providmg means and 
opportunity for thoee who have the ability to qualify 
for the professional grade. It means ruthlessness, as 
well as a clear conception of the nature of a profession, 
in dealmg with some of the newer claimants to that 
title; and, quite posmbly, a good deal more flexibility, 
as well as mternal reform, in some existing profeesions. 

“Only the doctors themselves," remark Mr. Lewis 
and Mr. Maude, "oen preserve the mtegrity of their 
own profession”; and fundamentally the main- 
tenance of standards is thus linked with the question 
of the proper uso of the professional man or expert. 
This further remunder to the administrator and 
legislator that the supply of brains and ability in 
Britain is strictly limited, and that much of it is at 
present being wasted on work that could be done by 
less-qualified people, is also a challenge to the pro- 
fessional institutions to give adequate thought to the 
means of eliminating such waste and to the mph- 
cations of the growth of modern admmistration for 
their own members. It is & stern warning of what 
may follow if professional mstitutions, on the other 
hand, disregard such constructive work and respons- 
ibilities, and become preoccupied exclusively with 
their protective or purely economic functions. 

These economic functions are not ignored in this 
book. On the contrary, full weight is given to the 
difficulties which the deterioration in the economic 
position of the professions place in the way of 
recruitment of men and women of the requisite 
ability. The primary problem is none the lees that 
of mainteining standards where the nature of the 
work demands high professional standards, and that 
in itself plays ite part in attracting men and women 
of the ability and character required. Paraphrasing 
a passage from a recent Croonian Lecture by Dr. 
T. F. Fox, which they quote with approval, Mr. 
Lewis and Mr. Maude maintain that a professional 
man is a practitioner first and an employee second 
and moidentally. 

A main argument of this book is that the basis of 
professional life is the contract between practitioner 
and chent—an essentially ethical relationship—and 
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that this fiduciary and confidential relationship lies 
not merely at the heart of the great profossions of 
medicine and law, and their derivatives, but also, by 
the powgr of example and co-practice in the samo 
environment, at the heart of all profeasions. Tho 
body of private practitioners and consultants sets 
the tune for professional life; ın the last resort, the 
devotion which characterizes the Civil servant and 
which might be regarded as the ethic appropriate to 
an age of ‘socialized’: professions and nationalized 
industries, is also very largely derived from the 
conduct of the freo professions. Reasonably enough, 
the authors suggest that service and selflessness are 
founded ultimately more on direct personal relations 
—ties of honesty, trust, honour and loyalty - 
between a professional man and his client, as they 
have been practised over generations, than upon any 
natural or instinctive urge in man to serve the 
community under irksome restramts, with a load of 
responsibility and for lunited rewards. 

To preserve this personal responsibility to the 
client in the professions of law and medicme is 
regarded by Mr. Lewis and Mr. Maude as tho primary 
task, and it has to be achieved within the framowork 
of partly ‘socialized’ administration and flnanoo. 
They insist, too, that financial freedom must go with 
professional freedom, and that the professions, liko 
the universities, should so far as possible be free from 
Treasury dominance. Linked with this is the question 
of administration, particularly as presented by the 
dangers which the growth of centralized organizations 
oiferg to the survival of professional traditions. Hero 
they comment briefly on the question of loadership 
from & novel angle ; and & remark as to the possibility 
of administration becoming the happy hunting ground 
of the second-rate mind is a shrewd hit at some 
current discussions and theories. 

Through this book blows a refreshing air of common 
sense. Ita realism ia inspiring and persuasive. It 
deals some shrewd blows, and may provoke some 
irrttation, even anger. But the professions have been 
warned, and also shown that they have some effectivo 
replies if they have the courage to take the right 
action. They could, for example, woll afford to ignore 
the charge that by upholding educational standards: 
they are failing to provide the experts in tho numbers 
required by the nation: they would do better to 
refute the charge by emphasizing the effect on quality, 
or by pointing to the present prodigious waste of pro- 
feasional talent m government departments and m 
nationalized industry. ‘Those who claim to possces 
something of vital importance to the community 
should be prepared, not only to state clearly what it 
is, but also to fight to preserve it for the community’s 
good.” 

That challenge must be met by professional people 
with vision as well as energy and courago. The book 
under discussion indicates also some of the steps that 
could be taken by professional people to adapt their 
institutions, both for the preservation of professional 
traditions and standards and for the moro afectivo 
discharge of their professional functions and rospons- 
ibilitids& to their clients, and to the society in which 
both chent and profeasion have a vital part to play. 
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HISTORY OF GEOLOGY IN 
GREAT BRITAIN 


Geological Survey of Great Britain e 
By Sr Edward Bailey. Pp. xii+278+4 plates. 
(London : Thomas Murby and Co., 1952.) 22s. 6d. net. 


ao account of the history of the Geological 
Survey of Great Britain, written by & former 
director of the Survey, is & noteworthy publication. 
Although it follows a centenary volume by one of his 
predecessors published still far short of twenty years 
ago, it will not surprise those who have known both 
authors that the two books differ in many respects. 
The present volume is one that should find a place 
in every geological library, and it is worthy to be 
added to books devoted to the history of the subject. 

The Geological Survey is the oldest organization of 
ita kind in the world, dating ite instrtution from 
1835; there was, of course, official but discontinuous 
geological mapping before that date m Creat Britain 
and elsewhere. The Survey has been taken aa a 
pattern for the organization of silar work by many 
countries. This book contains an acoount of the 
problems met with through this long history, and of 
the ways in which they have been dealt with. Each 
chapter (though they are not called by that name) 

with the work of one of the successive directors 
and with his more important achievements and 
difficulties. Alongside this history of Survey activities, 
there is same account, especially in the earlier years, 
of the development of geological ideas both in the 
Survey and outside. To the student this volume will 
thus supply & valuable introduction to the history of 
the science as & whole. As the Geological Survey 
grow, there was & considerable degree of similarity 
between the development of ideas among ita members 
and of those who were not attached to ita staff. The 
numbers of those geologista engaged in the Survey 
end im the universities have always bean small— 
smaller than those in most sciencee—and, leaving 
aside the very important band of amateurs whose 
contribution to some fields of geology have been 
outstanding, the Survey has held on an average 
about one- of the employed geologists in Britam. 
It is not surprising, therefore, to find that m many 
ways its history is to a great extent the history of 
British geology. 

The Geological Survey was founded m order to 
expedite the provimon of one-inch mape with 
geological boundaries, and the production of such 
maps (each with an accompanying memoir containing 
ad tion of the geology of the area which is sum- 
MeRi an the map) has continued to be one of the 
Survey’s most important tasks. eet b 
show very clearly greas towards objective. 
Bue Greater dative dis work beoeme Hoad 
down very considerably, even eo long as seventy or 
eighty years ago. Thus the reader is shown on p. 84 
how the rate of aedes of English one-inch maps 
became leas than 88 rapid under Ramsay as it 
had been in & corresponding period under his pre- 
deceasor Murchison. The rate rose again with the 
next director, Archibald Geikie, to exceed that 
reached under Murchison. This variation is partly 
accounted for by the use made of six-inch maps as & 
besis of ing. This was officially ended by, 
Geilne in the eighties, though it had been in existance 
for some twenty years. 

Geikie was anxious to complete the geofogical 
mapping of Great Britain, having more or lees under- 


NATURE 


January 17, 1953 VoL 171 


taken on his appointment ''to wind up most of the 
activities of his office’. How many smoe that time ' 
have demanded to know how long it would be before - 
the primary task of the Survey was &ooomplished ? 
All one can now say, unless there is a large expansion 
in numbers, with the demand for greater detail and 
for the need for frequent revision (at least in some 
areas), is that the geological survey will never be 
complete, for new tasks are added more rapidly than 
they oan be overtaken. Geikie would find an organ- 
ization much larger than in his day, but with ite 
responsibilities continually expanding. 

Bo topics ate discussed in this volume, 
especially in those sections relating to later years, 
that a reviewer can only indicate the wide range of 
problems. The lm with other government 
services is traced from the days when the Geological 
Survey was one of the very few scientific bodies 
established under the Government (many may read 
with amazement that in 1871 a director's funeral 
was joined by royal carriages and that a Prime 
Minister followed the bier), to ita present position as 
one of the divisions since 1919 of the Department of 
Scientific and Industrial Research. The glimpse of 
the Geological Survey’s 1elation to water-divining, or 
dowsing, in the Second World War is one of the 
many reminders of present activities. 

Altogether this is a book from which few will not 
be able to learn. Other writers would perhaps have 
chosen differently, but with so much available, 
particularly of recent history, the author must make 
some selection. Little of importance appears to have 
escaped his notice, however. The book is illustrated 
with plates and line-drawings, many of the latter 
reproduced from memoirs of dates ranging from near 
its foundation until more than a century later and 
illustrating some of the more important conclumons 
reached in that time. A. H. TRUEMAN 


ANCIENT EGYPT l 


Anclent Egypt 

By J. E. Manchip White. Pp. xu4-217--48 plates. 
(London: Allan Wingate (Publishers), Ltd., 1952.) 
2ls. net. 


"[ HE history of Egypt is unlike that of any other 
country in the world. For centuries, indeed for 
millennia, geography impoeed so complete an 
isolation on the region that the evolution of Egyptian 
culture, especially that of Upper Egypt, Doe 
rigidly circumscribed and unaffected by influences 
from the outside world. The thought of the people 
throughout centuries of existence seams to have been, 
conditioned by their peculiar natural environment, 
oanalired, almost solidified, and but little influenced 
by ideas germinated in other civilizations. It is true 
that, durmg periods of exceptional governmental 

, invasions of foreigners did take place ; but 
their effect seams not to have been permanent, and 
when the central authority ance agam became stro 
the invaders were turned out. Perhaps the Bibli 
account of the ejection of Adam and Eve from Eden 
is & pootical remembrance of the ejection of the 
Shepherd Kings from the Nile Delta. 

Only when Egypt under the kings of the Eighteenth 
Dynasty tried to found an empire in Nearer Asia, 
and for a time succeeded, were the seeds of future 
final decadence sown. From then, onwards, in spite 
of brilliant flashes of returnmg vitality, the end 
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became mevitable, and Alexander had few difficulties 
' when he invaded the country—nor had his captain 
Ptolemy after his death. The contacts with outsiders 
and their ideas following on these foreign conquests 
of the earlier years of the New Kingdom sapped 
fatally the strength of the old Egyptian culture. 

The volume under review is written by a poet who 
has studied archmology, and particularly Egyptology, 
thoroughly. We get, therefore, the best of both 
worlds—a knowledge of the avaiable facte and a 
sensitive appreciation of what old Egyptian life and 
culture must have been like. The book is not meant 
for the specialist wanting every detail, but for the 
informed individual who wishes to realize what life 
and ideas were like in the remote past in this inter- 
esting land. The history of the dynasties is given 
very briefly in three chapters, but far more pertinent 
are those on the environment, the Pharaoh, the 
priest, the aristocrat, the architect, the craftaman 
and the commoner. There are & number of well- 
chosen illustrations and the work is an excellent 
introduction to the study of Egyptology. 

Mires BURKITT 


“A IS HAPPY—B IS NOT"? 


British Scientists of the Twentleth Century 
By J. G. Crowther. Pp. xiv 4-8204-8 plates. (London: 
Routledge and Kegan Paul, Ltd., 1952.) 265. net. 


HE thems of this book may be taken in the 

&uthor's own words: ‘The parallelism of trends 
in biology and physics ia noticeable, how the Mendel— 
Morgan genetics and the prostitution of Rutherford’s 
nuclear physics are seen to flourish in the same place, 
side by mde ; and, in contrast, how sounder biological 
theories, together with benefloent applications of 
atomic energy, are flourishing elsewhere in great 
constructive works for the dignity and happiness of 
man”. 
is motif is varied with studies of the lives and 
works of J. J. Thomson, Rutherford, Jeans, A. 8. 
Eddington, Gowland Hopkins and Wiliam Bateson. 
Excellent portraits of each of these are used to 
illustrate the book, and a photograph of Academician 
T. D. Lysenko also appears. With regard to the last, 
in view of the title of the book, the reader may well 
ask “Que diable fait-il dans oette galère ?", but & 
study of the text will soon show why. 

The book gives the impression that it is the work 
of two authors. There is A, the gifted writer with & 
nest and clear style, and with a wide reading in the 
literature of science, particularly in the biographies 
and publications of his characters; and there is B, 
the Marxist philoeopher, ever seeking an opportunity 
to despise British intelligence, British institutions 
and British theoretical physics. Most of the writing 
is done by A, but B always has the last word. Same 
examples will show how this schizophrenic method 
of biography works iteelf out. 

J. J. Thomson. A: “J.J. waa not only & teacher 
and discoverer, he was & creator in the method and 
organization of research. . . . This world-wide move- 
ment of research students to Cambridge was stimu- 
lated by the need for science teaching. . . . Unique 
in the galaxy of J. J.’s collaborators was C. T. R. 
Wilson. This most admired and Scottish of Scots- 
men". B: “The cost to mankind as a whole of & 
leisured life for Newton, Clerk Maxwell and the scores 
of geniuses who created the subtlety and depth of 
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the Cambridge tradition was great. . . . It is mpos- 
sible to overlook the adolescent, uncultivated, 
unintellectual of his mind and school”. 
Rutherford. A: “Rutherford departed suddenly 
in the midst of a healthy, happy, triumphant and 
glorious life". B: “An unconsciously tragic social 


Jeans. A: “Why was Jeans so successful as a 

populat writer ? Beoause he was clear, vivid, con- 
dent". B: ‘The enormous circulation of ‘The 

Mysterious Universe’ owed much to its meretricious 
style and shallow philosophical thought. . . . Somo- 
how or other, though, Jeans extracted £256,000 out 
of society. . . . The character of his writing for the 
people, revealed the intellectual bankruptcy of the 
British educated bourgeoisie”. 

Eddington. A: ‘He regarded his expositions as 
harmonious works of art and he made them so. It 
[Eddington’s ‘unified theory'] may prove to be the 
boldest, the most imaginative work of the twentieth 
century”. B: “It seams probable that it will prove 
to be an extreme individualist aberration, a product 
of the weak side of Quaker solitary quietiam and 
obstinacy, wbich remained uncorrected through the 
absence of an adequate system of mutual scientific 
criticiam, because of a defect in social organization". 

Tho reader can take what he pleases; but he may 
be left wondering how the work of Rutherford and 
Thomson could have been improved had they bad 
the advantages of "an adequate system of mutual 
scientific criticiam’’ in that Utopia of social organ- 
ization so beloved by the author. It is, of course, 
possible that, instead of their superb achievements 
in experimental physics, they might only have suc- 
ceeded in developing electric and iJuminatian 
had they been subjected to the demands of the party 
line; similarly, Faraday might have confined his 
attention to the improvement of the Leyden jar. 


“See how the Fates their gifts allot, 
For A is happy—B is not. 
Yet B is worthy, I dare say, 
Of more prosperity than A". 
The Mtkado. 
W. L. SUMNER 


MANAGEMENT AND BIOLOGY OF 
LIVESTOCK RANGES 


Range Management 

Principle and Practices. By Prof. Arthur W. 
Sampson. Pp. xiv+570. (New York: John Wiley 
and fans. Inc.; London: Chapman and Hall, Ltd., 
1952.) 608. net. 


HIS book deals with a subject which, on the 
surface, might appear to have little interest to 
the British reader, but there is much in the book to 
interest students of many sciences as well as &gri- 
culturiste to whom the book is of especial interest. 
A vast subject is covered, and it is impossible to 
deal in minute detail with every section; but great 
credit must be given to the writer for the way in 
which he has selected his material, giving just enough 
of the scientific background to explain each point 
sufficiently for the practical man and at the samo 
time to allow the student, who may not be so familiar 
with fhe practical aspects, to orientate himself. For 
the latter who wishes to pursue any section further, 
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there are comprehensive lata of references at the end 
of each chapter. 

The book is divided into four main perta. Part 1, 
entitled “Range Management m Perspective”, deals 
with the general concept of range management and 
gives & very concise picture of grazing practices 
throughout the world and problems which should be 
of interest to all concerned with the supply of meat 
and animal products. There follows a consideration 
of the soientiflo principles, mainly physiological and 
ecological, which have an important bearing on range 
problems, and one 18 struck by the similarity of many 
of the problems to some enoountered in Britam. 
This leads to a consideration of some of the aspecta 
of United States grazing, followed by a historical 
survey. 

Part 2 is mainly botanical and deals with the many 
species of planta which go to make up the range, 
giving adequate details of the value or otherwise of 
each. These are classified according to natural orders, 
and mention must be made of the exoellent lme 
illustrations of the plants, many, but by no means 
all, not commonly seen in Britain. Part 3 deals with 
the improvement and management of range and 
stook, starting with the improvement of the Fea 
both by natural and artificial reseeding, and the 
control of noxious woody vegetation. This leads, by 
way of management and considerations common to 
both range and range livestock, to livestoak choice 
and management, followed by two chapters on 
general range management. Agam one is struck by 
the broad smmilarity of many aspects of the subject 
to the management of rough i in Britain. 
The final section of the book delle with such subjecta 
as timber and ita place on the range, poisonous planta 
and their control, wild hfe on the range, soil erosion 
and, finally, the administration of public grazing 
lands. 

The book will be o useful reference work for 
advanced students of agriculture, and oertain seotzang 
will be of more than passing interest to geographers, 
economists and biologiste. 


PLANT CELL WALLS 


The Molecular Architecture of Plant Cell Walls 
By Dr. R. D. Preston. . xii4- 2114-10. plates. 
(London: Chapman and Ltd., 1952.) 86s. net. 


TZ &dvanoing study of the flne structure of 
piant oell-walls now has an evident relevanoe to 
blems of growth, and may also have taxonomic 
implications; it thus commends iteelf to general 
botanical mterest. A concise account, fram Dr. R. D. 
Preston, of the essentially botanical (as distinct from 
the technological) ae of cell-wall micro-structure 
is thus a weloome addition to botanical literature. 
To the non-specialist, however, his subject presenta 
certain difficulties of approach, denved from rts 
basis in unfamiliar techniques and modes of 
thought. Dr. Preston therefore devotes about a third 
of his book to outlines of the salient features of the 
chemical and physical structure of cellulose and other 
cell-wall substances and of the techniques applicable 
to their study. Special attention is given to the 
methods of X-ray orystallography and polarization 
optics, which have proved moet fruitful in oell-wall 
studies. Modern views of the micellar struoture af 
cellulose are explained and discussed in the light of 
these and other techniques. 
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Against this physico-chemical background the 
main theme of the book 1s developed, largely by 
reference to the researches of the author and his 
colleagues. Facts and hypotheses of cell-wall 
structure and growth are considered in relation to 
the evidence, and described in terms of the mean 
orientation, angular dispersion and dimensions of 
cellulose micelles and microfibrils, and of the nature, 
proportion and distribution of non-crystalline 
material in the wall. 

Thick oell-walls, having a dense, well-oriented 
cellulose framework, are described first, by reference 
to alge, especially Valonia, Cladophora and related 
forms, and to oells of higher plants, especially conifer 
tracheids and bamboo and other fibres. Such diverse 
examples, while differing in detail, nevertheless 
exhibit & certain unity of structure; helical organ- 
ization, and lamellation of the wall, in varying 
degrees, are common features. Primary walls are 
considered separately : here again different examples 
have & common type of structure; the 080 
framework is more diffuse than ın secondary walls 
and lees highly oriented; and protein is present 
among tho non-cellulosic components. 

From features of wall structure the author passes 
to proceases of wall growth, of which, as yet, we 
know little. The growing primary wall is 
not as & membrane separate from the protoplast, but 
rather as a differentiated outer layer of the latter, 
consisting perhaps largely of carbohydrase systems, 
within which cellulose deposition takes place. It is 
possible that deposition of the secondary wall may 
also occur in this way; the complexity, ın Valonia, 
of growth in area of an already multi-lamellate wall, 
without apparent disturbance of ita ishi 
regularity of structure, seems especially to deman 
some such relationship. The concept of & definite 
interface between the protoplast and the wall may 
thus have to be abando It might be added 
that cellulose-synthesizng systems external to the 


protoplast (in the ordmary of that term) 
appear in the activities of Pies iet aylinum 
and in the growth of the stalk of the sorocarp of 
Dictyostelium ; they may well thus be of wider 
occurrence., g 

Further problems arise in the relationship between 
wall structure and cell shape. A detailed consideration 
shows that they are not simply related mechanically 
as has sometimes been supposed, but must be regarded 
as consequences of different aspecta of cytoplaamioc 
organization of which our appreciation is as yet 
speculative, but towards an understanding of which 
future oell-wall studies will extend. 

In ite conception, and in the broader of ita 
presentation, this is a valuable and stimulating book. 
The detailed exposition is, however, marred by a 
certain lack of coherence and an inexactness of style 
which make for unnecessary difficulties. This appears 
in the arrangement of the physical sections and in 
ambiguities such as the conflicting statements on 
PP- 48 and 71 concerning molecules and mioelles ; 

e oonfusion on p. 67 between n, and n, (not 
apparently a mere misprint) in relation to the degree 
of crystallinity; and the reference on p. 140 to 
“cellulose micelles . . . (of) low cellulose content’’— 
to oite but three examples among many. There are 
also some misprints which lead to confusion.  . 

The book is generously illustrated, though in some. 
ingtanoes the half-tone reproduction is inadequate. 
There 18 & bibliography of some hundred and twenty 
titles. K. Wiis0n 
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THE SECOND CXELACANTH 


By Pror. J. L. B. SMITH 
South African Council for Scientific and Industrial Research, Fellow in Ichthyology, Rhodes University, Grahamstown 


; LE is my great privilege to announce the discovery 

of a second Colacanth. There are few biologists 
who do not remember the amazement engendered by 
the appearance of Latimeria Smith, 1939, aa well as 
the acute disappointment in learning that all the 
soft parta of the fish had been lost. 

For these various reasons ıt became a self- 
appointed task to endeavour to find a complete 
specimen, and for ahmost fourteen years I have 
constantly pursued that arm. There was overwhelming 
evidence that the fish was & stray, so that the first 
essential was to attempt to trace the habrtat. 

The only overseas acientist to venture an opinion 
on this matter was E. White, of the British Museum, 
whose statement that it was “almost certainly” from 
“the deeper parts of tho sea, to which its kind have 
retreated in the face of fleroe competition with the 
more active modern types of fish’, soarcely took into 
acoount that numbers of successful modern fishes, 
some quite numerous, appear lees well equipped for 
survival than the Colacanth, and a fish from the 
depths so well armoured would from our present 
knowledge indeed be a phenomenon. 

From my study of fishes the Calacanth appeared 
to be a denizen of moderately deep water, living in 
and about rocks, presumably in an area not easily 
flashed or commonly fished with efficiency. 

My studies led me to regard the Mozambique 
channel about Madagascar as the most likely area, 
and plans for an expedition to search for more were 
well advanced, but fell through. I thon decided on 
another method, and a leaflet, in English, French 
and Portuguese, was prepared, giving & brief account, 
end a photograph of the C@lacanth, as well as offering 
a reward of £100 for each of the first two specimens 
caught. 

By oo-operetion of the respective authorities, 
thousands of these leafleta were distributed through- 
out the coastal regions of the Western Indian Ocean, 
m such fashion that they reached and were explained 
to the native fisherfolk ın even the most remote 
parte. During the past six years my wife and I have 
carried out expeditions along a considerable pato 
the East Afmcan coast, covering many o i 
inaccessible parta on foot. We contmually spoke of 
the Coslacanth and emphasized ita importance, to all 
classes and races, and distributed leaflets. It i8 more 
than gratifymg that this has led directly to the 
discovery, at the Island of Anjouan m the Comoro 
Archipelago, of the new Calacanth described below. 
The European responsible for saving the specimen 
was Captain E. E. Hunt, to whose trading sahooner 
it was brought. Circumstances were such that I was 
compelled to fly to Pamanzi Island to retrieve the 
specimen, & military Dakota aicraft being provided 
by order of the Prime Minister, Dr. D. F. Malan. 
The return journey from and to Durban was oom- 
pleted in thirty-seven hours. 

The native reorpient of the £100 reward caught the 
fish in the evening of December 20, 1952, on & fish- 
baited hook, at a depth of about eight fathoms on 
rocky ground some 200 metres from shore off the 
village of Domoni, at about lat. 12° 15’ B., long. 
44° 33’ E. He lulled it by blows on the head. At the 

» 


market next day the fish was saved from being out up 
by & native who recognized rt from our leaflet. It 
was then carried across the Island to Hunt, then at 
Mutsamudu village. 

Having no formalin, he ordered hus natives to cut 
it for salting, which they unfortunately did by slong 
it all along the back from snout tip to tail, thoroby 
destroying the brain and other soft parts of tho hoad, 
and outting through the gullet and axial structurce. 
Hunt then went to Pamanzi, where he got and 
injected formalin. During my short tume at Pamanzi 
he informed me that the specimen was intact, that 
no part had been removed. I have only ın the past 
few days had time to examine the creaturo more 
carefully, and it is most disturbing to find that tho 
head is shockingly battered and the body roughly 
and widely lacerated. On the other hand, it 18 
apperently only the soft parte of the head, chiefly 
the brain, that have boen lost. 

This is not es disastrous as may appear, for it 18 
more than counterbalanced by the fact that the home 
of at least one species of Calacanth has been found. 
The natives there know the Colacanth woll and 
assert that one or two & year have been caught in 
that same locality regularly as far back as they know. 
Tt is likely, therefore, that over the whole archipelago 
more must be caught, and 1t should not be long before 
& perfect specimen can be obtained. The natives 
speak also of & constantly smaller Coslacanth, which 
may well prove to be different, and ıt will in any 
event not be surpriung if further species exist; nor 
is there any reason why they should not occur in 
other parts of the world as well. From what can be 
ascertained, the Colacanths can scarcely be 
as degenerate fish. They are apparently full of vigour. 

This fish clearly representa & new genus, and 
Malania nov. gen. is proposed, in honour of the 
Prime Minister of Africa, Dr. D. F. Malan, 
whose prompt decision and commendable action at 
that late stage saved the fish. I had intended to 
namo the species after Captain Hunt, but he preferred 
that 15 should mark the locality where the fish was 
caught, hence Malenta anjouana gen. et sp. nov. 

Owmg to a printer’s error, Melania Perry, 1811, 
appeared as Malama in Preston, Rev. Zool. Afric., 
1913. As there 18 no connexion whatover betweon 
Melania and Malania, it appears reasonable that the 
latter should be valid, as & generico name, for the 
present fish. If Malania 1s ruled as invalid, I proposo 
the generic name Malanius to replace it. 


Family Latimertid a: 

The speonmen of which an outline account follows 
resembles Latimeria Smith, 1939, in general facies, 
but 18 only provisionally referred to this family. A 
more detailed investigation may lead to other con- 
clusions. Of interest is the presence of a well- 
developed spiral valve, the presence of which had 
been suspected in forms now regarded as extinct. 


Genus Malania nov. 
y Genotype anjouanae sp. nov. 
This genus superficially resembles Latimeria Smith, 
1989, and is clearly derived from the samo ancestral 
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Fig.1. Afelamia anjouama gen. ot sp. nov Type Male Aotual length, 1,855 mm. 


type. As far as may be determined, the main surface 
bones of the head are very much like those of 
Latimeria ; but there are differences in the smaller 
structures. 

Immediately apparent is the abeence of a supple- 
mentary caudal and of a first dorsal. The basal 
plate of the latter fish is present, and it is at least 
poemble that the fin itself may have been lost by 
injury in early youth. That particular area of akin 
was mutilated m cutting; but the adjacent scaling 
has the appearance of having grown abnormally, as 
would occur in covering & scar. 

The oearflcations in this fish appear to be leas dense 
than in Latmeria. 

The whole fish is extremely oily, especially the 
dermal structures. 

There are numerous other structural distinctions, 
as yet not fully worked out, which may necessitate 
separation by family rank for thia form. These will 
be described later m a more detailed monograph on 
the specimen. 


Malania anJouanae sp. nov. 


The specrmen has a total longth 
of 1,885 mm. The body ıs robust 
. and modorately compressed, in- 
creasingly so posteriorly. 

The first dorsal is represented 
only by the basal plate beneath the 
skin. The second dorsal ia relatively 
smaller than in Latimeria, while tho 
pectoral 1s somewhat similar. The 
pelvic ın anfouana is broader than 
in Latimeria, and there is a fringe 
of soparate elongate rays along the 
inner hinder margin, the hindmost 
few again connected by membrane, 
forming & slight lobe that folds 
back over the anus and is in some 
respects reminiscent of the elagmo- 
branch ‘clasper’. 

The anal fin is much lke that of 

The caudal is almost symmetrical 
and lacks any sign of the anal 
supplement. The rays are all 
spinose, increasingly so anteriorly. 


Fig. 2. Malms aafouss@ gen. ot sp. nov. Caudal Actual length, 550 mm. 
Q 





Tho scales are muoh like those of Laismeria, but 
gmaller, and the tubercles are not so marked. There 
are 33 series to the level of the origin of second 
dorsal, 56 to caudal origin and 68 to caudal base. 


The Head 


The major dermal oesifleations appear to be much 
the same as in Latimeria, the opercular, the poet- 
orbital, the squamosal, the preopercular and the 
lacrimo-j being almost identical in shape and 
position. ere is no trace of the small osarfloation 
provisionally identified as an inter- or sub-opercular 
in Latwmerta. 

Mouth Parts 


The dentigercus structures are in every way com- 
parable with those of Latimeria, but the anterier 
tooth plates are smaller and lees clearly distmnot from 
one another. The teeth on the whole are smaller, 
and there are more granular than sharp teeth. 


` 
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The suspension of the lower jaw appears to diverge 
considerably from that of Latimerta, but time does 
not permit of more detailed investigation at present. 

There is no sign of any internal narial opening. 


Oopula and Glla 


The copula is much like that of Latimeria, and 
attuated much as deduced for that figh!. There are 
five gill-archee, but, as deduced for Latimeria, only 
four are attached to the copula; the smaller fifth 15 
behind. There is no elit behind the last gill. Well- 
marked pseudo-branchim are present. The gill-arches 
are hollow, flat, boomerang-shaped plates, the lamina 
formed by inverted U-shaped, thin, but strong bone, 
with & rod-hke bony structure running inside along 
the dorsal margin. The outer arch is 35 mm. wide 
at the angle and about 8 mm. in thickness. Each 
side of the top of each arch bears two series of 
numerous fairly small plates, each beset with stout 
sharp spines. Mostly there is one large spine, almost 
a canine tooth, on each plate, together with amall 
spines of varying sizo and number. The large spines 
on the outer face of the first gill-arch point upwards. 
The gull filaments are attached to the approximating 
but not touching lower edges of the bone, and at 
the angle are about 30 mm. in length, longer on the 
hinder limb of the arch. 


Rostral Papila 

This is almost exactly as in Latimerta. 
Brain Case 

In regard to the nature and structure of the 
median rostral cavity and the relation of the three 
external ‘‘narial openinge”, described for Latimeria!, 
doubts have been expreased about the &oouracy of 
those observations by Jarvik*. Malania has exactly 
the same system in every respect as that described 
for Laismeria. The three external openings com- 
munioate directly with the median rostral cavity, 
and with nowhere else, and that cavity appears 
to have no direct connexion whatever with the 
brain. 

The lateral fosesm of this median cavity, leading to 
the lateral openings, are completely filled with an 
oly jelly-like substance, and the mouth of each of 
the foasss ap to have bean completely closed by 
& stout inb iens. cutting off all oonnexion with the 
outaide. My observation on Latimeria of the po- 
sibility of water passing through the cavity is thus 
invalid. 

Jarvik’s statement? that J maintained this system 
as having something to do with the olfactory system 
of Cyclostomes is not correct. 

The actual brain cavity is almost exactly as for 
Latimeria, and so far as may be observed at present, 
the ‘olfactory’ lobes of the brain do not com- 
municate directly with any aperture on the snout. 
Axia? Skeleton . 

The notochord is massive and entirely ous, 
the walls being quite soft and about 8 mm. thick. 
The tube is about 40 mm. internal diameter at its 
widest part, tapering posteriorly. It had bean hacked 
through roughly by Hunt’s natives, so the contents 
are lost. The anterior end curves up, then down, 
to end in ao imperforate fossa in the posterior 
obsrfied cranial wall. 

On the anterior and on the posterior paris of the 
sheath are neural and hamal processes, the shape of 
which theré has been no tome to determine, but 
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they seem to be cartilagmous. They appear to bo 
few or absont along most of the central part of tho 
sheath. 


Abdomifial Viscera 


Brief examination shows that the intestinal canal 
is comparatively short. The gullet merges inio a 
long stomach the posterior end of which is woll 
behind the anus. Near the antenor end of tho 
stomach is a wide pyloric aperture, leading to a 
comparatively short and slender ‘duodenum’ about 
7 m. in length, which runs anteriorly from tho 
pylorus. At ita anterior end there 18 a sharp revorso 
flexure, which is the anterior of a 9m. long, 
fairly slender, more or lees fusiform spiral valve, of 
apparently complex structure, with ax or seven 
revolutions in ita length. The gut issuing from tho 
valve is about 9 in. m length, slender and simple, 
running direct to the anus. Attached to almost the 
whole length of the spiral valve is an elongate sub- 
nodular organ, & pancreas, or its antecedent, appar- 
ently discharging into the anterior end of the spiral 
valve. 

The fish is & male, the paired testes being about 
7 1n. in length, long, slender subfusiform, and partly 
segmented and entirely posterior to the anus. I can 
discern no clear indication of any structure which 
may be regarded as an intromittent organ, but on 
the external parte of the genital opening there appear 
to be two large flat fleshy pepille. The urogenital 
opening is large and lies mmmediately behind ancl 
between the pelvic bases. 

In the intestine were found the two eyeballs of a 
fish and some scales. The former indicate a fish prey 
of possibly 2 ft. ın length. 

The liver is of curious appearance, almost black, 
elongate, sub-cylindrical, the left lobe reaching two- 
thirds of the length of the cavity, the right ghortor, 
about three-fifths of the left. This has not yet becn 
investigated. 


I wish to pay tribute to our Prime Minister, Dr. 
D. F. Malan, for his prompt response to my appeal 
for asmstance to fetch this fish from the Comoro 
Islands. Also to M. Pierre Pierre Coudert, Governor 
of the Comoro Archipelago, for his cordial co-opera- 
tion. Captam E. E. Hunt deserves every credit, 
first for having taken the trouble to learn as much as 
poasible about Coslacanths, and also for having saval 
what he did under great difficulties. 


1 8mith, Treas. Roy. Soo S. Africa, 28, 54 (1939). 
1 Zoo. Bidr&g. Fran. Upsalas, 91, 501 (1019). 


A. A. MICHELSON, 1852-1931 


By Pror. R. S. SHANKLAND 
Case Institute of Technology, Cleveland, Ohio 


HE Cleveland Physios Society met on Deoembor 
19, 1952, to commemorate the centenary of tho 
birth of Albert A. Michelson and to dedicate a plaquo 
in memory of the Michelson-Morley experiment. Tho 
plaque was presented by the Case Institute of Tech- 
nology and the Western Reserve University, and 18 
e to be erected in Oleveland, Ohio, on the line between 
their adjacent campuses near the spot where tho 
Michglson—Morley expermment was performed. 
Michelson, was born on Deoember 19, 1852, m 
Stremo, Germany, now Strezelno, Poland. When he 
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was two years old the family moved to California, 
where Michelson finished his high-school education in 
San Francisco, and in 1869 he entered the United 
States Naval Academy at Annapolis on $ special 
appointment from President Grant. He uated in 
the claes of 1878 and, following the usual oruiee 
as & past midshipman, served during 1875-79 as 
instructor in physics and chemistry at the Naval 
Academy. 

While at Annapolis in 1877, Michelson made his 
first measurement of the speed of light, employing an 
mmportant improvement which he had made on 
Foucault's rotating-mirror method. This work led to 
his association, in 1880, with Simon Newoomb at the 
Nautical Almanac Office, Washmgton, D.O., where 
they collaborated in further measurements of the 
speed of light. In September 1880 Michelson went 
to Europe and for two years studied and carried out 
research at Paris, Heid , Berlm and Potsdam, 
and it was while at the Co de France m 1880 
that he invented the Michelson interferometer as a 
means for ing the earth’s motion through the 
esther. His interest in this problem had been, aroused 
by & letter from James Olesk Maxwell to D. P. Todd, 
who was director of the Nautical Almanac Office 
durmg Michelson’s appomtment there. Maxwell had 
emphasized that i attempting to 
observe the earth’s motion through the ether, which 
depended. on ing the first power of the ratio 
of the earth’s speed to that of light, were doomed to 
failure. He went on to say that no terrestrial experi- 
ment for measuring the velocity of light could detect 
the earth's motion m space, since ''m the terrestrial 
methods of determining the velooity of light, the 
light comes beck along the same path again, so that 
the velocity of the earth with ot to the ether 
would alter the time of the double by a 
quantity depending on the square of the ratio of the 
earth’s velocity to that of light, and this 18 quite too 
small to be observed’. Michelson’s mterferometer 
and the ‘Michelson experment’ which he devised 
were the direct results of this challange by Maxwell. 
The first trial of the experiment was made in Helm- 
holtz’s laboratory in the University of Berlin; but 
street traffic made observations impoegible. The 
interferometer was therefore removed to Potsdam 
where, ın April 1881, a second tral was made at the 
Astrophysical Observatory. The experiment gave a 
null result*; but, as the expected effect due to the 
motion of the earth in its orbit was only & shift of 
0-04 of a fringe when the interferometer was rotated 
through 90° m the horizontal plane, this result was 
never considered conclusive, especially by Michelson 
himself. 

In September 1882 Michelson, went to Oleveland 


and his duties as feasor of physica in the 
Case School of Applied (now Case Institute 
of Technology). had been appointed on March 28, 


1881, but had been granted leave to remain in Europe 
until his researches there were completed. During 
hia first two years in Cleveland, Michelson made 
further measurements on the speed of light, obtaining 
299,858 + 60 km./seo. for the value reduced to a 
vacuum, which was the most reliable measure until 
1927. He also discovered the difference between phase 
and group velocities of light in carbon disulphide, 
this being the first experimental confirmation of Lord, 
Rayleigh's dispersion theory for this effect‘. 

Interest in the sther problem was revived, when 
Micheleon and Edward W. Morley, professor of 
chemistry and natural history in the Western Reserve 


NATURE 


January 17, 1953 VoL. 171 


University, Cleveland, attended the series of lectures 
by Lord Kelvin (then Sir Wiliam Thomson) on 
“Molecular Dynamics and the Wave Theory of Light" 
given, at the Johns Hopkins University, Baltimore, 
during October 1884. Lord Rayleigh was also present 
for part of these lectures, both he and Kelvin 
urged that a new trial of the Potedam experiment be 
undertaken. Thus began the collaboration. of Michel- 
son and Morley. Their first work together, however, 
was not to repeat the Potsdam experiment, but to 
carry out in tly improved fashion Fuizeau’s 

i t on speed of light in moving water‘. 
At that time Fizeau’s result was considered to be in 
conflict with Michelson’s Potedam experiment, and 
there seams to have been considerable doubt as to ita 
validity. As all theoretical treatments of the sther 
problem involved Fizeau’s 1851 measurement of the 
Freenel dragging coefficient, it was felt that a new 
experiment should be performed to subject this 
question, to a decisive test. By employing a modified 
form of the Michelson interferometer, greatly improved 
optics, compared to those available to Fizeau, were 
brought into play, and with other refinements for 
controllmg sod measuring the water flow they 
obtained & result’ in very close agreement with the 
Fresnel theory and also with the more precise and 
satisfying formulation, given by the Lorentz '"Theory 
of Electrons’’’. 

After completing this work in 1880, Michelson and 
Morley undertook the investigation which has since 
been known as the Michelson—Morley experiment, 
employing for this a greatly improved Michelson 
interferometer compared to that used a$ Potsdam. 
The optical paths were lengthened by multrple 
reflexion of the light beams so that the expected 
effect due to the earth’s orbital motion was increased 
from 0-04 to 0-4 of a frmge. For greater stability, 
freedom from vibration, and ease of rotation, the 
optical system was mounted on & sandstone alab 
150 am. square and 30 om. thick, which was supported 
on an annular float in an annular trough of. 
mercury. The work with this apparatus continued 
from 1886 until July 1887 &nd was conducted in 
buildings on the adjacent Case and Western Reserve 
campuses. The definitive null result obtained in theeg 
experiments’ led to profound changes in the develop- 
uad reina The contraction hypothesis of G. F. 
Frtx d was the first serious attempt to explain 
the result of Michelson and Morley, and this con- 
traction, together with the concept of ‘local time’, 
was elaborated in Loreniz's revised ‘Theory of 
Electrons” to provide an adequate but rather 
artificial interpretation for the Michelson—Morley 
experiment’. It is needles to say that, the most 
direct and now universally explanation for 
the Michelson-Morley experiment, as well as for the 
Fireau experiment and the phenomena of astro- 
nomical aberration, is provided by the special 
of relativity given by Albert Einstein m 1905 *. . 

The collaboration of Michelson and Morley con- 
tinued, during 1887-89 when they established the 
feasibility of making the hght wave the ultimate 
standard of length, a programme which was carried 
to completion by Michelson in Paris in 1892. In the 
course of this investigation, they diséovered the fine 
structure of the red hydrogen and other Balmer lines 
and the hyperfine structure m the spectrum of 

10, Later, Morley conducted his notable 
determinations of the atomic weights of oxygen and 
hydrogen, and Michelson, first at Clark Univerarty 
and then for many years at the University of Chicago 
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and at the Lick and Mount Wilson Observatories, 

carried on his many famous investigations in spectra 

and optical metrology. 

1 Maxweil, J. O., Nature, S1, 314 (1880). 

Ea ri a- A, Amer. J. Sot, 82, 120 (1981); Phil Mag. 13, 

*Wicheleon's lotter to Lord Raylelgh from Cleveland, Merch 6, 1887. 

‘Tord Rayleigh, Proc. London Meath, Soo, 9, 21 (1877). 

‘Vise, H. L., O.R. Aosd. Sci, Paru, 83, 349 (1851); Asn. Phys. 
Chie , V7, 485 (1850). 

‘Michelson, A. A., and Morley, H. W., Amer. J. So, 31, 377 (1886). 

"Lorentz, H. A., “Theory of Hlectrone”. 

“i A. A, and Morley, H. W., Amer. J. Soi., 34, 333 (1887) ; 
Phil Mag, M, 449 (1887). ! 

* finsteln, A, Ana. d. Phys., 17, 801 (1905). 
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INTERACTION OF CHLORINE 
DIOXIDE WITH FLOUR: CERTAIN 
. CHEMICAL ASPECTS 


By Dr. T. MORAN, C.B.E., Dr. J. PACE and 
E. E. McDERMOTT 


Research Association of British Flour-Millers, Cereals 
Research Station, St. Albans 


OLLOWING the discovery that agene-treated 
flour could produce hysteri& 1n dogs and certain 
other animals, the whole question of flour improvers 
18 being very carefully considered in many countries. 
It is clearly esential that an improver should not 
only meet the technical requirements necessary for 
y methods and standards of bread-making, 
but should also be completely acceptable from the 
point of view of public health. In the United States, 
chlorine dioxide has replaced agene as the more 
commonly used improver. This decision was taken 
after extensive feeding experiments with dogs, 
rabbits, rats, monkeys and human beings’? had 
shown no clinical evidence of acute toxic symptoms 
or abnormalities in any of the species tested. 

The feeding trials carried out in the United States 
are reassuring ; such mvestigations are an essential 
first step m deciding whether or not the interaction 
of flour with chlorine dioxide could lead to the 
formation of deleterious substances. In a problem of 
this character, however, there are certain limitations 
in such animal-feeding teste. The gaseous flour 
improvers are applied at very low concentrations ; 
chlorine dioxide at about 30 parts per million. They 
may interact with a number of the constituents of 
flour and not exclusively with one. There is the 
possibility, therefore, that flour treated with an 
mprover may contain traces of a number of unknown 
substances, without necessarily reducing significantly 
the amount of any.one essential metabolite. In these 
circumstances the overall composition of the experi- 
mental diet used in the tests may be decisively 
important. A certain diet may, for example, 
accentuate the effect of a deleterious factor or it may 
neutralize ıt. Thus, in our work with methionine 
sulphoximine, the agene toxic factor, we encountered 
an example’ of a change in the dietary of rabbits 

izing the toxic effect of sulphaximme. Again, 
amoe the chemical nature of any new substance is 
unknown, it is not poesible to plan dietaries with 
which neutralising or masking effects will be 

In our opinion, it is important, in studies on the 
effect of chemical treatment of food, to supplement 
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the essential biological teste with biochemical investi- 
gations. If it is poemble to identify modified sub- 
stances, then these may be studied in animal-feeding 
trials asd their effect observed on isolated enzymo 
systems. Because of the importance of flour as 4 
staple article of diet, we conmder both types of 
investigation—testa with animals and chemical 
studies—to be essential. In addition to animal- 
feeding testa, which are continumg, we have inveeti- 
gated some of the interactions which occur between 
chlorine dioxide and flour and fractions derived from 
flour. This article summarizes the observations we 
have so far made. It is hoped to publish elsewhere a 
more detailed account of the methods and techniques 
used. Both pure chlorine dioxide and chlorine 
dioxide oontaming approximately 30 per cent 
chlorine have been used. 


Interaction with the Lipolds of Flour 


The lipoids of flour interact readily with chlorinc 
dioxide and with ohlorine. With pure chlorine 
dioxide, the unsaturated fatty acids are the initial 
site of an oxidative process which appears to include 
some degree of polymerization. The iodme number 
of fat extracted from 81 per cent extraction flour is 
about 112, whereas that of fat extracted from similar 
flour treated with chlorine dioxide, at ten times the 
commercial level, is about 108. If & solution of this 
‘treated’ fat in petroleum ether is kept at room 
temperature, there is a alow deposrtion of an insoluble 
rubber-like polymer. The initial oxidation reaction 
with unsaturated acids ıs observed both at 
commercial levels of treatment and at higher levels. 
This has been demonstrated by an adaptation of the 
method of Wilbur, Bernheim and Shapiro‘, who 
have shown that thiobarbituric acid is & sensitive 
reagent for detecting autoxidation and catalysed 
oxidation of unsaturated fatty acids m biological 
material. The producte of oxidation when treated 
with the thiobarbituric reagent give a pink colour 
with a characteristic absorption Table 1 
records observations made with flour treated with a 
number of improvers, and with untreated flour. 

From these resulta it will be noted that untreatod 
flour three months old may have an oxidation value, 
as shown by the thiobarbituric test, either lesa or 
greater than that of flour treated wrth chlorine 
dioxide at the commercial level. Different flours 
apperently vary in this respect, presumably because 


Table 1 












(1) Treated with chlorine dioxide 
at 10 times oommerofal level 








(7) gae pex witii onioflan Gozien Very famt pink 
and ehjortoe s ho comrae (< No. 0) 


(8) with chlorine dioxide Strong orange 
pP 






e| grist flour chlorine at 10 times oom- 
(9) Untreated flour 8 months old Vety a pia 
Ae 10) Untreated flour 12 months. (> Ko 9) 
f 
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of varying content of natural anti-oxidant substances. 
An untreated flour, twelve months old, has & con- 
siderably higher value than flour treated with 
chlorine dioxide at the commercial level. Whether 
the polymenzation effect, noted with fat extracted 
from flour treated at ten times the commercial level, 
18 algo observed with an aged flour, for example, nme 
to twelve months old, haa not yet been investigated. 

There is no significant chlorination of the fat when 
pure chlorine dioxide is applied to flour, and most of 
the chlorine orginally bound ın the chlorine dioxide 
molecule appears ultumately in the form of water- 
soluble chloride. If the gas applied contains free 
chlorme, there is chlorination of the fat. As much 
as 40 per cent of the chlorine apphed may be found 
in the fat extractable from the flour with petroleum 
ethor. 

The oxidation (or peroxidation) of lpoids by 
chlorine dioxide or air may be an mportant primary 
step in & sequence of oxidative changes affectang 
other flour constituents. In this connexion, if the fat 
from flour treated with chlorine diomde at ten times 
the commercial level is depomted on kieeelguhr 
togother with methionine and the mixture kept in 
the dark, the methionine 1s omdized almost com- 
pletely to methionme sulphomde with a little of the 
sulphone. With fat from untreated flour under 
&milar conditions there is no significant oxidation 
of tho methionine within the same period of time. 
This observation, of & non-enzymatic transfer of 
oxygen, may be of interest in other flelds of work 
connected with food and nutrition. In relation to 
the present problem it has led us to pay particular 
attention, in the work on tein fractions, to the 
Irpo-protein complexes which may be obtained fram 
petroleum ether extracts of flour. 


Reactlon with Tocopherols 


Flour contaming wheat germ, for example, flour of 
81 per cent extraction, is & useful source of vitamm E. 
In view of the oxidative effect of chlorine dioxide on 
fat, and the sensitivity of this fat-soluble vitamm to 
oxidation, some observations have been made on the 
stability of tocopherols in flour to treatment with 
chlorine dioxide. These have been made on the flour 
stream rich in germ from a commercial mill before 
and after chlorine dioxide treatment under oom- 
mercial conditions. A chemical estimation of total 
tocopherols has been used, based essentially on 
Parker and MoaFarlane's* adaptation of the Emmerie- 
Engell method but modifled by using the last 
of the Wall and Kelley* procedure. The tocopherol 
content of the treated flour was reduced by about 
70 per cent compared with the untreated flour. The 
nature of the oxidation products has not been 
Investigated, and we have not yet carried out testa 
with annnals to examine whether or not they have 
retained any biological activity similar to that of 
vitamin E. 

Interactlons with Protelns 


Many of the amino-amds readily react with oxid- 
izing agents and halogens. When they are linked 
together by peptide bonds, as in proteins, their 
reactivity may differ, compared with when they are 
free, and the type of reaction may be different. Only 
those residues at the end of peptide chains will have 
free a-amino or carboxyl groups. Reaction with the 
side-chains may also be influenced by the presence 
and nature of the neighbouring groups, by the spatial 
configuration of the various residues in the peptide 
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chains, and by mterchain bonding. In this oon- 
nexion it is interesting to recall that the agene toxic 
factor, methionine sulphoximine, is not formed when 
free methionine reacts with nitrogen trichloride but 
only when methionine is a component residue in a 
protein. It also follows that similar residues or groups 
within & given protein may differ in their reactivity 
and also, of course, in their reactivity in one protein 
compared with another. It is therefore useful to 
examine hydrolysates from different types of proteins 
which have mteracted with oblorme dioxide. 

For the immediate purpose it would suffice to 
consider the total protein of flour, as this would 
include & variety of types of protein. But this would 
involve hydrolysis of whole flour, and the presence 
of so much carbohydrate leads to losses of an unknown 
order and favours the production of artefacts. 
Another approach would be simply to compare the 
gluten from treated and untreated flour. It is not, 
however, poemble to wash out a gluten, from flour 
treated with chlorme dioxide at ten times the com- 
mercial level, which is comparable with that from 
untreated flour. For these reasons we have, in addition 
to comparing fractions from treated flour with similar 
fractions from untreated flour, also isolated fractions 
and then treated them directly with ahlorine dioxide. 
There are a number of limitations to be noted. First, 
we have worked with totally hydrolysed protem 
fractions. Therefore we should not detect any 
modified amino-acids which are unstable to condrtions 
of total acid hydrolysis. Secondly, our final observa- 
tions have been made with paper chroma 
using ninhydrin. We should not, therefore, detect 
any substances present which do not give a oolour 
on the paper chromatogram with this reagent. 

Hydrolysates have been fractionated by iono- 
phoresis m a four-compartment cell of the type 
described by Synge’, displacement chromatography 
on ion-exchange resins and, occasionally, on kieselguhr 
partition chromatograms. Fractions at differónt 
stages have been examined on two-way paper 
chromatograms. In all cases the appropriate un- 
treated fraction has been examined the same 
procedure as the treated fraction. Table 2 records 
amino-acids observed m treated material but not in 
untreated material. Methionme sulphoxide is only 
noted if present in significantly greater amount than 
in the control. 

In some of the examples given in Table 2 we have 
calculated the amounte of modified amino-acids 
formed (see Table 8). This has bean done by 
comperisons, on paper chromatograms, with known 
amounts of the appropriate substances. The caloula- 
tions are admittedly rough but they give an idea of 
the order. 

The levels of treatment with chlorine dioxide 
which have been employed in this work are oon- 
siderably higher—in some oases fantastically higher 
—than those normally used in the commercial mill. 
This, however, is & reasonable first approach in 
investigations which have a toxicological aspect, and 
it was used suooesafully in our work on the isolation 
of the agene toxic factor’. Furthermore, the present 
study has been chiefly concerned with noting the 
types of reaction which are most to oocur and 
which are most readily detected. It has also been 
our experience that the same reactions oocur at 
different levels of treatment, though of course they 
are progressively lees as the level of treatment is 
reduced. At commercial levels of treatment the 
production of modifled amino-acids, for example, will 
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Table 2 
f —— 1 
L Protein fraction Treatment Modified amino-acids found 
(1) Gladio. prepared from untreated flour Gladm preparation saturated with OlOs'Ola dichloriyrosine, 
(76% extraction) E Mabel 2,400 mgm./100 methionine sulphone, 
phorido 
(2) Ghadun extracted from treated fiour Flour treated with ClO,OL at 7-9 mgm/ Methionine sulphaxide 
(75% extraction) 100 gm. p 
(3) GKaden extracted from treated flour Flour treated with pure ClO. at 29 -8 mgm/ Methionine sulpharido 
(81% extraction) 100 gm. 
(4) Gluadia prepared from untreated flour Gliadim preparation treated with CIO, oon- Methionine sulphone, monochlortyroalne 
(81% extraction) taining 008% Ol, at 560 mgm/100 gm. 
(5) Sain (Corn Products Oo.) Saturated with OlO4OL, absorbed 2.400 Methionine sul methionine 
mgm./100 gm. sulphone, 
Co) binaries eR. ariraotod. from Flour treated with CIO, at 70 mgm./ Methionine sulphone 
ted flour (81% extraction) 100 gm. pora aa 
Methionine sulphone 


bas arte extracted from 
a ted flour (81% extraction) 


(5) Tapopratete complies oxtracted from 


9) IA. comples extracted from . 
© webrated fou (S1 X extraction) 


(10) Tipe comples extracted from 


(11) extracted 
flour (81% extraction) 


Flour treated with pure ClO, at 29-6 mgm/ 
100 gm. 


protein treated with OLO 
raining A Ole at 3, rS man [100 gee 


DID, af 2,000 mgm./100 gm. pia 


Wheat germ saturated with OlOs/Ola 


For treated with OIO,Cl, at 40 mgm./ 

gm. 

Fiour stream had been treated with ClO4CI, 
at usual commercial level for this stream 


' 


Methionine sulphone, monochlortyrosine 
Methionine sul 
Har ppm phane, cystelo acid, ons 
Arethionine sulphone oysielo acid, mono- 
unidentified ed 


substance, 
Hthanolanine reduced by about 50% 
Methiontne sulphone, monoohlortyroaine 





(18) proton extracted from 
treated. germ 


Wheat germ saturated with C10,/0L 


Monochiortyrosine, methionine sulphone, 
oystedo acid 
Methionine oystele acid, mono- 














The normal commercial treatment of flour averages 3 mgm./100 gm. flour 


be of an extremely low order, and therefore difficult 
if not impossible to detect with the experimental 
techniques at our disposal. 

The amino-acid residues which are attacked, in & 
variety of protein fractions, end which give nmhydrin- 
positive modifications which are stable to total acid 
hydrolysis, are methionine, cysteine and tyrosine. 
These may, in fact, be the most ble in the 
intact protein; but this cannot be consi as com- 
pletely established by the present work, as other 
amino-acid residues may, be equally susseptible to 
attack, though, as already stated, the products may be 
dither unstable to acid hydrolysis or may fail to give 
& colour with the ninhydrin reagent. If pure chlorine 
dioxide ia used, oxidation reactions predominate, 
with the formation of eysteio acid and the oxides of 
methionine. If free chlorine ıs also present, then 
halogenation occurs, and in these circumstances we 
have usually noted the presence of manochlortyrosine 
and, at higher levels, dichlortyroeine. In none of the 
protein fractions treated with chlorine dioxide, or 
derived from treated flour, have we observed the 
presence of the agene toxic factor—methionine 
sulphoximine. 

It would obviously be easier to comment on the 
practical significance of this work when more results 
have been accumulated by other workers and by 
ourselves. As, however, the question is regarded 
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Estimated amount of modtfied amino- 
acid present 




















as of urgent national importance, we have con- 
sidered that we should record the results we have 
so far obtamed. If, however, they are presented 
without some expression of our opmuion of their 
significance, they may be given interpretations to 
which we should not necessarily subscribe. This 
possibility arises because the whole question of 
chemical additions to food is controversial and widely 
debated. For these reasons & brief camment appears 
desirable. 

At commercial levels of treatment with chlorine 
dioxide, the production of the modified amino-acids 
which we have observed is quantitatively so small 
that the reduction in the oontent of the parent 
amino-acids is certainly negligible. Again, because 
of the very low concentration of these modifled 
amino-acids, it also follows that they are unlikely to 
induce toxic symptoms unless they are extremely 
potent anti-metabolites such as methionine sulph- 
oximine. Ño far as we have been able to ascertain 
from our own limited feeding trials, they have no 
such acute toxic properties. Methionine sulphomde 
is the most readily produced modification of those 
we have observed, and we have noted that this 
substance is present, at concentrations approaching 
those to be expected with ial chlorine 
dioxide treatment, in untreated samples open to 
ordinary atmospheric oxidation. The chlortyrosines 
have not been observed when chlorine dioxide free 
from chlorine was used. 

Judged by the thiobarbituric acid test, the degree 
of oxidation of unsaturated fatty acids by chlorine 
dioxide, applied at commercial levels, may be no 
greater than is observed with some flours (untreated) 
which are three months old, and considerably less 
than with untreated flour twelve months old. We do 
not yet know whether the fat extracted from such 
aged flour undergoes polymerization similar to that 

*observed with fat from flour treated with chlorme 
dioxide at ten times the commercial level. 

The reduction in tocopherol content should be 
aasessed, by the appropriate authorities, in relation 
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to the overall supply of vitamin E in the dietary. 
We oonsider that this aspect of the work requires 
further investigation, using biological testa, primarily 
to ascertam whether or not the oxidation producta 
may have an anti-vitamin E activity. 
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FORTIETH ANNIVERSARY OF THE 
DISCOVERY OF X-RAY 
DIFFRACTION 


NAUES MAE LOU DAN E rog eases a) 
the University of Munich, saw, early in 1912, 
the successful result of the attempt made at his 
request by Friedrich and Knipping to diffract X-rays 
by a crystal grating, he could scarcely have imagined 
the effect that this success would have on so many 
and so varied branches of science, followed as ib was 
to be by the ing up of X-ray troscopy and 
crystal structure ysis by W. H. and W. L. Bragg. , 
A tribute to this fundamental work of Laue was given 
by the X-ray Analysis Group of the Institute of 
Physios, at the instance of the British National 
Committee for Crystallography, by the t 
of & special meeting held in London at the Royal 
Institution during October 24—25', with an anniver- 
sary dinner in London. Many famous figures were 
able to attend this meeting, and many of them spoke, 
etther during the ing or at the dinner, including 
Prof. Son Dad Poe ae Lawrenoe B , Bir 
Charles Darwin, Prof. J. D. Bernal, Prof. J. M. 
Bijvoet, Dr. O. Sykes, Dr. Dorothy Hodgkin and 
Prof. Q. V. Raynor. To complete the picture, & con- 
gratulatory message from the American Crystal 
lographio Association, sent by Prof. P. P. Ewald, 
himself one of those associated with the early work 
of Laue, was read out by the chairman of the Group, 
Dr. W. H. Taylor, before the meeting began. 

The first session began with an account, given by 
Bir Lawrence of the early days of X-ray 
diffraction. He told of how Laue’s interest in the 
X-ray problem was aroused by & problem of Ewald's 
on the double refraction of light, and how Friedrich, 
somewhat against Sommerfeld’s wishes (who thought 
that he should be getting on with other work), was 
PEA ee Dele of Knipping, to try the now 

ous experiment with a sulphate orystal. 
The various stages of the work were described in 
some detail and Sir Lawrence mentioned that the 
early papers had recently been, inted in Dis 
Naturwissenschaften (16, 861; 1952). Sir Lawrence 
went on to describe tho early work of his father and 
himself and to tell how he first hib upon the now. 
famous idee of the 'reflexion' of & continuous spectrum 

* Boo * ; 7 
prof. F. D. Berai Prot. Ac V. Paltetaen anf Si auro Ded 
(Naturo, 100, 049 ; 1952). 
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(rather than one composed of discrete wave-lengths 
as Laue had supposed) by &tomio planes, and the 
part played by the conception of & crystal lattice, 
which was then new to him. He outlined some of his 
early resulta on orystal structures and traced the 
development of X-ray spectroscopy by his father, 
following this by a mention of the early theoretical 
work of Darwin on the scattering of X-raya by 
perfect and imperfect crystals, which was so much in 
advance of experiment that it was overlooked and 
afterwards worked out in another form by Ewald. 
He ended by pointing out how many of the later 
developmenta had, in fact, bean foreahadowed in the 
first three years. 

Bir Lawrence was followed by Prof. von Laue, who 
ke about his own experiences in those early days ; 

was not on the programme, and the pleased 
surprise of the audience was obvious. § ing in 
German, apart from a few introductory remarks in 
English, he told of the first experiments m Munich 
and of his own contributions to the work, confeening 
that, like W. L. Bragg, he too was unfamiliar at the 
time with the conception of a crystal lattice. He 
characterized the German contribution as one con- 
cerned with ‘principles’ and the British as one 
concerned with ‘models’. The former approach had 
been in danger of causing the subject of X-ray 
diffraction to run into a dead end, fram which it had 
been saved by the latter; and Prof. von Laue 
pleaded for & collaboration between the two nations 
in political matters which should be as effective in . 
the cause of peace as it had been in the oause of 
science. A summary of his remarks was then given 
in English by Dr. W. F. Berg. 

After Sir Lawrence Bragg’s historical review, and 
following Prof. von Laue’s remarks, Prof. J. D. 
Bernal gave & talk in which, after some reminiscences 


‘of his own concerning his early days at the Royal 


Institution with Sir William Bragg, he discussed the 
future of X-ray crystal analysis in the light of recent 
developmente. He showed how the real crystal, 
rather than the ideal, is becoming more and mote 
the main object of study and forecast that we should, 


unn ur ee 
of such phenomena as epitaxy, adsorption 
catalysis, followed ultimately by an explanation of 
the phenomena of plastic deformation, creep, harden- 
ing and fatigue. ing to methods of structure 
analysis, he hoped that the time would come when 
information justifiable on chemical grounds—the 
known mutual arrangement of constituent atoms in 
the structure, known ionio or atomic dimension, etc. 
—oould be added to the X-ray date in & rigorous 
way. Prof. Bernal foresaw that, with the help of 
electronio and other computing machines, the heaviest 
pm of crystal structure analysis would ultimately 
automatic; he even foresaw that the reduction 
of observations might become so, the output being 
linked directly to the computer. But, as he said, we 
are still & long way from being able to drop a arystal 
down & hopper and receive a table of atomio co- 
ordinates or an electron density map within a short 
time. 
The second seegion, on the morning of October 28, 
was devoted to 'reviow' papers on various present-day 
applications of X-rays, Dr. Dorothy Hodgkin dealing 
with chemical problems, Prof. G. V. Raynor with 
problems of the metallic state and Sir Lawrence Bragg 
with the application of X-rays to protein structure. 
Dr. H. in dealt mainly with recent develop- 
ments in the analysis of organic structures and 
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described, among other things, the way in whioh ib 
is now possible, in certain instances, to determine the 
positions of hydrogen atoms. She then traced the 
way in which our knowledge of stereochemistry haa 
been increased by our ability to study the effecta of 
such factors as the repulsive forces between non- 
bonded atoms in addition to those of the classicall 

directed valencies. Finally, she referred to the anal 

of such complex compounds as vitamin By, and the 
problams set for the theoreétioal chemist by the 
molecular tions recently found in substances 
such as the boron hydrides. 

Prof. Raynor, after ing the part played by 
the electron theory of n the development of 
our ideas of the metallic state, discussed Pauling’s 
suggested. valencies and described how, by making 
absolute measurements of X-ray scattering power, & 
check might be obtained on these. He added that 
such an attempt, recently made in Chicago, favoured, 
if anything, the conventional valencies. Other pointe 
dealt with by Prof. Raynor concerned the examination 
of the diffuse X-ray backgiound, on one hand to 
determine the local distortions around dissolved 
atoms in alloys and, on the other, to measure the 
elastic constants of metals. 

In the final talk of the conference, Sir Lawrence 
Bragg dealt with his recent work at Cambridge on 
hsamoglobins, carried out in collaboration with Dr. 
M. F. Perutz. He said that a systematic attempt is 
being made, based on an extansive series of intensity 
measurements of the diffraction by a hæmoglobin 
arystal at various stages of shrinkage, to see just how 
much oould be discovered without makmg any 
structural assumptions ; and he described a series of 
ingenious steps by which not only the size and shape 
of the protem molecule has been established, but 
from which also the distribution of scattering matter 
within the molecule is beginnmg to be understood. 
When, it is realized that the volume of the molecule 
js 83,000 A. dry and 116,000 A. hydrated, the 
magnitude of this task will be appreciated ; but gir 

wrence gave every hope that, as he put it, wo are 
now in sight of the promised land. 

Space does not permit & detailed discussion of 
these or the previous papers, but & fuller report of 
the conference will appear in the British Journal of 
Applied Phystos. 

An account of the conference would be incomplete 
without & further reference to the dinner held on the 
evening of October 24, at which Prof. von Laue, 
replying to the toast of ‘X-ray Diffraction and the 
International Union of Crystallography’, proposed 
by Sir Charles Darwin, made what is believed to be 
his first public speech m lish. He began by 
referrmg to his early days in Strassburg and ended 
by hoping, as Röntgen done before him, that, 
even if those younger workers present were not as 
lucky as he had been, they would derive as much 
enjoyment from their work as he had done from his. 
In final gesture, he drank their health in a personal 
toast which was all the more appreciated for being 
eo entirely and Bo obviously spontaneous. 

In conclusion, a few words must be said about the 
historical exhibits at the Royal Institution which 
were shown durmg both days of the conference. 
Among other things on view were the origmal Bragg 
spectrometer, reproductions of Laue’s original photo- , 
grapha, correspondence and note-books of the two 
Bragga, letters written by Barlow, Moseley and 
others, and even a (correct) model of rook salt con- 
structed from, balls of wool and knitting needles by 
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Prof. Crum-Brown in Edmburgh in 1883. No one 
who attended the oonferenoe could fail to be impressed 
by the tremendous vitality of X-ray orystallography 
as ag by ite versatility and power in application. 
He w indeed be a bold man who would guarantee 
what the next forty years of X-ray diffraction will 
bring forth. J. THEWLIS 


OBITUARIES 


Dr. C. H. Kellaway, F.R.S. 


CHARLH8 HALLILEY KELLAWAY, director-in-chief 
of the Wellcome Research Institution, London, died 
on December 18 at the age of sixty-three. He was 
born in Victoria, and was educated at Melbourne 
Church of England Grammar School. A brilliant 
student, always the head of his year, he graduated 
at Melbourne in 1911, and after holding house 
appointments at Melbourne Hospital, became resident. 
medical tutor at Trinity College, Melbourne, and. 
then acting professor of anatomy at the University 
of Adelaide. During the Firat World War he served 
BB & imental medical offloor with the 18th Aus- 
tralian try Battalion in the Middle East and 
won the M.C. At the end of the War he worked at 
the Lister Institute in London under Dr. H. H. (now 
Sir Henry) Dale for a short period, and then became 
acting professor of physiology at Adelaide for a short 
time. In 1920 he was in England again as a Foulerton 
Scholar of the Royal Society. He worked at the 
National Institute for Medical Research and at 
ia elsi: oe Hospital, London. He returned 
to A as director of the Walter and Eliza Hall 
Institute, Melbourne, in 18023. During the Second 
World War he was director of pathology for the 
Australian Medical Services and later scientific 
liaison officer with D.G.A.M.S. In 1944 he retired 
with the rank of brigadier and became director-in- 
chief of research to the Welloome Foundation, Ltd. 

Kellaway'8 main interest in scientiflo work was 
initiated by his collaboration with Dale on the 
mechanism of anaphylaxis, and thro most of his 
work he returned to the problem of damage and* 
the associated release of histamine and similar sub- . 
stances. He was a pharmacologist working in the 
field of experimental pathology. The Hall Institute 
was closely connected with the Melbourne Hospital, to 
which Kellaway was appointed specialist physician, 
and tly most of his research there was 
related with practical medicine. He worked on 
hydatid antigens and intradermal testa in the diag- 
nosis of hydatid disease, on rensl infection and 
h; . Ho studied intensively the pharma- 
cology of the venom of the numerous Australian 
colubrid snakes, including many not previously 
studied, and extended his researches to the venom 
of spiders, the bee and the duck-billed pla . He 
produced antivenoms in horses to se of the 
larger Australian mnakee and collected venom from 
the snakes himself. In the course of this work he 
was once bitten by & tiger anake. His lfe was prob- 
ably saved by the injection of antivenom; but he 
nearly died from serum reaction. He was one of the 
world’s leading authorities on snake venoms. He 
continued his work on anaphylaxis and the histamine 
problem ; one of his last personal investigations was 
conducted with collaborators on the pharmacological 
action of the toxins of the Clostridsum welohéi group, 
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particularly in reference to the action on the pul- 
monary circulation. This was a good example of the 
application of physiological methods to expermental 
pathology ; evidence was obtained that pig 
or & substance pharmaoologically similar, was & link 
in the chain of &otion of the toxin. 
Concurrently with all his personal research, Kella- 
way steadily developed the work of the staff of the 
Institute. He had & gift for choosing able 
workers, and for fostermg them. In the ‘thirties, 
virus’ work was started under the present director, 
Sir Macfarlane Burnet ; research on the Q fever virus 
is one of the outstanding examples of the growing 
in of the Hall Institute. All the time 
way had considerable anxiety for the Institute 
on the financial side, for its original endowment 
was not large by modern standards; but by un- 
ceasing efforts he persuaded) the Government, the 
Rockefeller Institute and other semi-official bodies 
and various private donors to Mmorease the resources 
at his disposal, and before he left he had succeeded 
in ing erected for the Institute & beautiful modern 
building in close proximity to Melbourne Hoepital. 
In addition to all this, with the growth of his personal 
reputation, his wise counsel was increasingly b 
on pathological matters for the Government. 
was, for example, appointed chairman of the oom- 
miæion which investigated. the death of some children 
at Bundaberg from poisoning with the until then 
unknown staphylococcal toxin, which had devel 
in an accidentally contaminated injection of prophy- 
lactic. 
Kellaway was elected a Fellow of the Royal College 
' of Physicians in 1928, Foundation Fellow of the 
Australasian College of Physicians in 1988 and 
Fellow of the Royal Society of London in 1940.° He 
received the Walter Parfitt Prize of the Royal Society 
of New Boutb Wales in 1982. 
During the Beoond World War, the Hall Institute 
diverted its work into researches on influenza, scrub 
" typhus, Asistio schistosomiasis, blood typing and 
transfusion, drying of serum and other problems of 
. direct importance in war; and m spite of his official 
duties with the Army, Kellaway continued to control 
ita activities. When he accepted the post of director- 
* in-chief of research to the Welloome Foundation, 
Lid., in 1944, he had the satisfaction of having 
brought the Hall Institute into the front rank of the 
world’s medical institutes, and he had complete 
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Royal Astronomical Society: Awards 

Taa folowing awards of medals have been made 
by the president and Council of the Royal Astro- 
‘nomical Society: Gold Medal of the Sootety : Prof. 
8. Chandrasekhar, for his contributions to mathe- 
matical astrophysics ; Hddingion Medal: Canon G. 
Lemaitre, for his work on the ion of the 
universe ; Jackson-Gwili Medal and Gift : Mr. J. P. M. 
Prentice, for his contributions to the study of meteors. 


Royal Photographic Society: Centenary Cele- 
rations i 


On January 20 the Royal Photographic Society | 


will celebrate the hundredth anniversary of ita 
formation, and to mark the day there will be a 
special caramony &b 11 a.m. in the Society’s hoube at 
16 Princes Gate, London, 8.W.7, when the president 
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confidence that he was leaving the Institute to the 
care of an Ing succeasor—one of his own men. 
In the Wellcome Foundation, Kellaway was 
responsible for the research policy of the organization, 
in Great Britain, and acted in an advisory capacity ` 
for the research activities of the American sub- 
Bidiary oompany in Tuckahoe, U.S.A. He had under 
him the directors of the Welloome Laboratories for 
Tropical Mediaine, of the Research Laboratories at 
Beckenham and of the Museum of Medical Science 
and of the Museum and Library for the History of 
Medicine. While delegating much to his colleagues, 
as was mevitable, he kept very close interest in all 
their activities. He found time to serve on outside 
scientific committees, where he was often in demand 
because of his own reputation. His particular interest 
in the Foundation was the development of chemo- 
ine niam pe rai an intensive drive for the 
very of new compounds of therapeutic import- 
ance was started. What is perhaps the most important 
result so far is the drug sold as ‘Daraprim’, which 
seems likely to be of considerable importance as & 
suppressive drug for malaria. . This came aa & result 
of collaboration between the Foundation laboratories 
in Tuckahoe and London. It was Kellaway who first 
brought these laboratories to close collaboration. 
The fleld in which he now worked was very 
different from that in which he had worked. But 
the way in which he adapted himself to his new 
ilties was a tribute to his wide knowledge 
and versatility, and he oarried the orgasization 
suooeegfully through some vary trying times. 
Kellaway was an attractive character. His boyish 
enthusiasm, his kindness to his colleagues and his 
discerning courtesy to his lowliest subordinate, com- 
bined with his resolutenees and reliability and his 
power to see another point of view, sti affection 
and respect in all who worked with bim. His courage 
in his last illness will be an abiding memory for those 
who witnessed it. Our sympathy goes out to his 
wife and three sons. J. W. TEHVAN 


Wa regret to announce the following deaths : 


Prof. W. H. Hobbs, emeritus professor of lo 
in the University of Michigan, aged eighty eight. T 

Prof. F. E. Weiss, F.R.8., emeritus profesor of 
botany in the University of Manchester, on January 7, 
aged eighty-seven. : 


d VIEWS 


of tho Society will receive the representatives of a 
large number of other societies and kindred organ- 
izations. At 8.80 p.m. in the house of the 

Society of Arts in John Adam Street, London, W.0.2, 
exactly & hundred years later to the very hour and 
m the same place where the inaugural meeting of the 
Royal Photographic Society was held, Mr. Bertram 
Sinkingon, vice-president, will give a lecture entitled 
“The Centenary of the Royal Photographie Society", 
in which he will reconstruct the atmosphere sur- 
rounding the Society’s inception and give historical 
details of the incidents which led to these events. 
Mention will be made of the great part played by 
the first officers of the Society, namely, Bir Charles 
Eastlake, president, and Roger Fenton, honorary 
secretary, and the support given to tham by the many 
ardent pioneers of photography at that time, including 
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W. H. Fox Talbot. The main theme of the lecture 
will be based on two papers delivered at the first 
ordinary meeting of the Society, which were, in point 
of fact, pronouncements of policy: Sir William J. 
Newton dehvered a pa on ‘Photography in an 
Artistic View and 1ita tion to the Arts", and 
Roger Fenton made pronouncements on ‘The Mode 
in which it is Advisable that the Society should 
conduct its Labours”. After discussing the main 
principles of these two papers and illustrating, with 
the use of lantern slides, the effect they had on the 
later development of the Society, Mr. Sinkinson will 
explain how. during the past century, the early 
policiea of the Society, mainly based on our artistio 
concepts, have been adapted to meet the wing 
ramifications of the photographic proceas as they are 
now applied in their many forms to the service of 
the community through the arta and sciences. 
Admission to this lecture will be by ticket, obtainable 
from the Secretary of the Society. Finally, in the 
evening of the same day the Society wil hold a 
banquet at Clandge's Hotel, London, at which 
T.R.H. the Duke and Duchess of Gloucester will be 
the guests of honour ; included among the guests will 
be the president of the Royal Society, the preaident 
of the Royal Academy of Arta, and the presidenta or 
vice-presidents of twenty-seven other jene and 
cultural societies. 


Sdentlflc Research In British Industries during 
1951—52 

For the Royal Society Empire Soientifio Conference 
in 1946 there were prepared ‘‘Some Notes on Current 
Scientific Researches in the United Kingdom" whioh 
included, besides particulars of academic research at 
the universities, some notes on research in p 
at the Royal Technical Coll Glasgow, the College 
of Technology, Manchester, the Royal Botanio 
Gardens, Kew, the Rothamsted Experimental Station, 
the John Innes Horticultural Institution, the Wel- 
¢éome Research Institution and some other research 
establishments directly attached to government 
departments. This list was appended to the Con- 
ference report and was later used as the basis for the 
first edition (1948) of the British Council’s ‘‘Scientifio 
Research in Britain". This was intended only for 
the use of the Britiah Council; but, in view of the 
interest aroused and requeata received for copies, it 
was arranged that the Department of Scientific and 
Industrial Research would sponsor future editions 
and that the British Council would collect the 
material. The edition for 1949-50 was entitled 
“Scientific Research in British Universities", the 
scope being limited to researches in British univer- 
sities and university colleges; but neither this 
edition, nor the similar off-set litho edition for 
1950-51, was TRE Boney available. The repor 
for 1951-52 is i as an open publication on sal» 
to the publio (pp. 485; London: H.M.8.O., 1952; 
8s. 6d. net). 

The contenta are arranged by universities and 
university oollegee, and are classified by subjects 
under the laboratory or department concerned, with 
the name of the director of research or research 
worker. Work at colleges of technology is exclcded, 
although” the College of Technology, Manchester, 
appears under the Department of Technclogy, 
University of Manchester, and the inclusion of work 
of like standing in other major colleges of technol 
would give the reader & more complete pio 
the lies cM Lr 
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institutions throughout Sreat Britain. Only research 
which was pursued du-ing tne 19%1-52 sesion and 
on which information Fas bean pubiished by the staff 
of the department within the s four years is 
included. An author index supplies information on 
the scientific activities of any particular research 
worker. The list corstitutes a mcat useful reference 
volume for the industria. as w2!] as the academic 
scientist and for li»reries and information depart- 
ments of research organ zations. 


Technologica] Education In Great Britain 


A REPORT on “A Policy for Technological Educe- 
tion", which has been issued Dy the Association of 
Scientific Workers, urges thet, besides the oreation 
of  technologica. university, i; is necessary to extend 
further existing anive-sity ta of teohnology, 
particularly for studente who have dono two years of 
soienoe, and to mak» more use of the existing tech- 
nical colleges. For this pu-pose, the report considers 
that it is esgertial t» place the financial responsibility 
of selected major tschnice! colleges on & body of the 
standing of tie Uriversity Granta Committee Bo that 
these colleges may b2come rosponsible degrec- 
granting in:titut^ons, either through affiliation to 
universities or independantly. Adequate facilities for 
research should 5e provided as well as further post- 
graduate courses and vacation courses, to facilitate 
contacts Letwecn industry and the universities. In 

ing these recommendations, the report does not 
deal with the critical question of how many technical 
colleges shoula be developed in this way, nor in its 
reoomm-ndat^ons for further financial assistance from 
the Sta-e to -hose tsahnioal colleges romaining undor 
the finunoial jurisd.ction of local authorities does it 
deal with tie question of student numbers, either 
from the pcint of view of the number of technicians 
required or from tkat of the existence of studenta of 
the requigise intelectual capacity and other qualities. 
The recommendstions for expansion here appoar to 
assume that the sapply of such students is unlimited. 
Stress is rightly laid on the provision of adequate 
ma-ntenense grants for full-time students accepted 
in -nstit-tions >? higher technology, but the content 
of higher technological education is briefly discussed 
without specifis recommendation. other than the 
extension of she ‘sandwich’ type of full-time course 
and broadening the scientific basis of part-time 
courses, as well as extending thom as far as possible. 




























Bibllography of Sclence In Latin Amerlca 


Trex Cenzre of Scientific and Technical Document- 
ation, an crganization which, situated at Plaza de la 
Ciuladela 8, Mexico, D.F., was set up under the 


Spanish of the titles of all the original articles in t 
Ateen hundred soiontiflo journals received regul 

in the Centre from all parts of the world. T 
&rrangement is by broad subject and sub-divi 
within each subject, and thon the listing is 


of the first author. Papors published originali 
Latin America are spociall 
with the September 195 
abst-ecta in French or 
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Experte, held in Montevideo in 1948, and now two 
more volumes have been published : 


No. 1" (pp. 74, 1952), and “Argentinas, No. 8" 
150, 1952). i 


scope 
names of their chief officials, and then an alphabetical 
list of scientific workers, in which the publications 
and field of work of each worker are listed. Further 
volumes are promised for Argentina. 


Study of Psychology In the United States 
' A BTUDY of the develo nt and status of research 


Association and will be conducted in two parta : one 
part will be an evaluation of the status of 


applications of 

the interrelati i 
various branches of psycho 
of peyohology to other goienti 
peyuahologi: education, man-power, research 
Port, communications and administration will also 

‘examined. The project, which will cost about 40,000 
dollars, derives ite financial support from the National 
Science Foundation as another in the series of studies 
of specific fields of science which will assist the 
Foundation in developing a national science policy 
in'the United States. 
Declassified Information on Atomic Energy Piles 


A REVISED edition of a report from the Atomio 
Energy Research Establishment, entitled 
“A Quantitative Study of Uranium-Graphite Lattices” 
(R/E 922 ; pp. 28+12 pl. London: H.M.8.O., 1952 ; 
6s. net), by Profs. E. A. Guggenheim and M. H. L. 
Pryoe, which was first issued on August 11, 1945, has 
recently been declassified and published. Oaloulations 
and results are given concerning piles of natural 


-ur&nium rods arranged as a lattice in gra . The 
quantity of uranium required for the pile to react 
steadily, the reproduction constant k, square of 






















the migration length M", and the Laplacian (b — 1)/M* 
are particular quantities ifled. The calculations 
show the affect of i radius a of the uranium 
zode ‘end. tha fadius b df the moderator att Both k 
and the Laplacian each have a maxirhum, while the 
oritical mags of uranium has a minimum. For a 
cylindrical pile with height equal to diameter, oom- 
sed of uranium rods sheathed in 


ig given 
. this cage a = 1:25 + 0-10 om, 
11:5 + 0-50 am., and the width of the air-gap 
ing each rod = 1:5 + 0:25 am. The effect 


j to remain approximately 
D end the airgap. The 
pres diagrams illus- 
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Rennie. Interested readers may well like to refer 
also to another A.E.R.K. report (R/L 5) by O. A. 
Rennie, entitled “Lecture Notes on Pile Theory" 
(R/L 5; pp. 394-3 pL London: H.M.8.0., 1952 ; 
ðs. net), in which the basio nuclear design features of 
natural-uranium graphite-moderated thermal reactors 
are dealt with. This Teport inoludes references to 
published papers containing fuller treatment. 
Stomatal Behaviour In the Onlon 
Smoon the stomatal guard cells in the onion (Alium 
cepa) contain neither chloroplasts nor any visible 
quantity of starch, but do respond to changes in light 
intensity (which cannot be attributed to concomitant 
in tem ture, eto.), the classical explana- 
tion of stomatal movement in terms of the starch zt 
sugar mechaniam cannot apply. Whether the hydro- 
i E A is involved has not 
yet been investigated. This in i 
i reoently been in 
O. V. 8. Heath (Now Phytol., 51, No. 1, 80; 
who has advanced varioug 
effecta observed during 
experiments. "S 


Conference on Plant and Animal Breeding 


A ONH-DAY oonferenoo on “Plant and Animal 
Breeding” will be held under the auspices of the Joint 
Biology Committee and the Association of Agri- 
culture at University College, London, on March 7, 
Mr. Hay, general secretary of the Associa- 
tion of Agriculture, will take the chair, and the 
speakers in the morning sesion will be Prof. L. 8. 
Penrose, Galton profeasor of eugenios in University 
College, London, whose subject will be ""Present-day 
Human Genetics’, and Dr. Arthur Walton, deputy 
director of the Agricultural Research Council Unit of 
Animal Reproduction, Cambridge. The latter, in & 
talk entitled "Animal Gemnetios", will deal with the 
improvement of farm animals through modern 
breeding methods. In the afternoon Mr. W. B. Barker; 
of King’s School, Wimbledon, will speak an “Teaching 
Genetios in School", and the conference will close 
with an address on “Plant Breeding Genetioe" by 
Dr. G. D. H. Bell, director of the Plant Breeding 
i i i who will describe the appli- 
cation of Mendelian principles to the work of 
increasing food production ugh crop improve- 
ment. The fee for the conference is bs., and appli- 
cation should be made as early as possible to the 
Secretary, Joint Biology Committee, ojo British 
Social Biology Oouncil, Tavistock House South, 
Tavistock Square, London, W.0.1. 


Discussion on Collagen _ 

AN informal discussion on the “Nature and 
Structure of Collagen”, under the auspices of the 
Colloid and Biophysics Committee of the Faraday 
Society, will be held in the Wheatstone Physica 
Laboratory, King’s Oollege, London, W.C.2, during 
March 26-27. It ıs hoped that the response will be 
such as to allow for & small number of papers on the 
biological beakground to the subject, -although the 
chief emphasis on this occasion will be given to 
physical and chemical studies of native and extracted 
or precipitated collagens. The biochemical studies of 

"the amino-acid and polysaccharide contents of ool- 
lagens of various ea a ee 


g obtained by means of the techniques of 
Fraction, electron microscopy, and infra-red 


case of 
ted 

1952), 
hypotheses to account for 
the course of the relevant 
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dichroiam. It is hoped that researches in these fields 
will be reviewed and form the basis for discussion of 
models of the structure of collagenous fibres. Those 
wishing to attend or to take part in the discussion 
should communicate with Prof. J. T. Randall, King’s 
College, London, W.0.2, aa soon as possible. 


Medical Research Awards for Study Outside Britain 
Taa Medical Research Council is offering a number 
of fellowships and scholarships as follows: Rocks- 
feller travelling fellowships (2,600 dollars a year or 
8,000 dollars for married men) ‘for graduates resident 
in Great Britain with previous research experience in 
medicine, to work at a centre in the United States 
or elsewhere abroad before taking up positions for 
higher ing or research in Great Britain; Bis 
Lilly travelling fellowships of similar nature to the 
Rockefeller awards ; Dorothy Temple Oross research 
fellowahips in tuberculosis (£650 a year or £900 for 
™ married men) for British rig pin to devote them- 
selves to the advancement of knowledge of tuber- 
culoais at a centre outaide Britain; Alerander Pigott 
Wernher Memorial travelling fellowships in ophthal- 
mology and otology (£650 a year or £900 for married 
men) for suitably qualified medical graduates to 
study at & centre abroad before taking up positions 
for higher teaching or research in these subjects ; and 
Frenoh Government exchange scholarships (45,000— 
90,000 franca & month, plus a marriage allowance 
payable in sterling) for young British graduates in 
medicine or science who have had some experiance 
in a branch of medical science, to work in & research 
institution in France on some branch of medical 
goience other than clinical medicine. AI the above 
awards travelling allowances and other allow- 
ances, in addition to the stipend. Applications for 
the Rockefeller, Lilly and Cross fell ips must be 
received not later than March 15, and for the Wernher 
fellowships and French Government scholarahipe not 
lster than March $1. Application forms and all 
further particulars can be obtained from the Secretary, 
Medical Research Council, 88 Old Queen Street, 
London, 8.W.1. 


Colonial Service : Recent Appolntments 


Tra following appointments have recently been 
mado in the Colenial Barvice O. W. Benson (adminis- 
trative officer, Nyasaland), biologist, Department of 
Game, Tsetse Control, Northern Rhodesia; M. D. 
Ashwin and T. G. Gudgeon (agricultural assistants, 
Nyasaland), agricultural officers, Nyasaland; J. R. 
Curry (senior agricultural officer, Federation of 
Malaya), chief fleld officer, Agricultural Department, 
Federation of Malaya; D. L. Downie (botanist, 
Uganda), tea research officer, Nyasaland; L. J. 8. 
Littlejohn (agricultural officer, Tanganyika), chief 
soil conservation offloer, Tanganyika ; A. K. F. Nicol 
(assistant conservator of forests, Nigeria), chief con- 
servator of forests, Sierra Leone; I. P. Tamworth 
(forestry officer, Hong Kong), assistant conservator 
.of forests, Federation of Malaya; E. H. Jaques 
(senior geolcgisb, Aden), geologist, Federation of 
Malaya; O. 8. Oree (senior assistant conservator of 
forests, Northern Rhodesia), conservator of forests, 
British Honduras; D. B. Fanshawe (deputy con- 
servator of foresta, British Guiana), principal scientific 
offloer (forestry research officer), Northern Rhodesia ; 
J. W. Macaulay (senior veterinary research officer, 
Northern Rhodesia), senior veterinary research officer, 
Kenya; K. M. Francis (government statistician, 
Sierra Leone), government statistician, Gold Coast ; 
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D. P. E. i (sub-assistant conser 
foresta, Federation of Malaya), assistant oon. 
of forests, Federation of Malaya; H. Dt 
agriculfural officer, Gambia; E. B. Dennisor | 
Pickering, R. B. Skinner and D. J. Wheele | 
cultural officers, Nigeria; A. V. Haddon 
Tuley, botanists (plant breeders), Federa 
Malaya; M. G. Hawson and M. J. Strickland 
cultural officers, Federation of Malaya; À 
Howston, plant breeder, Tanganyika; A. D. F | 


agricultural officer, bol acre D. O. Mackenr 

F. P. Massey, agricultural officers, Sierra l 
H. J. MoLean, agricultural officer, Tange i 
A. R. MoWalter, soil chemist, Federation of } | 


Hockey and H. J. Richards, geologista, 
W. O. White, geologist, Somaliland Prote 
W. Jackson, scientific officer, Sierra Leone 
Stanton, senior soientiflo offloer, Nigeria 
Adlard and R. J. MoE wan, assistant 
foresta, Nyasaland ; D. K. Bailey, geologist, ' 
Rhodesia ; P. B. H. Bailey, geologist, Briti ! 
P. R. Browning, statistician, East Africa i| 
mission; R. D. T. E. Ohandler, chemist, E 
of Malaya; Prince John Loewenstein, o 
@hthropology, Raffles Museum, Singspor 
Stratton, statistical offloer, Gold Coast; R. 
biochemist, Federation of Malaya. 


Announcements 

H.R.H. roa Duxa or EDINBURGH 
election to honorary membership of the 
Metallurgiste. 

OwiNG to the rapid expansion of ¥ 
National Institute of Agricultural Be 
bridge, & new post there, that of dep 
has been created, and Mr. A. Sandis 
appointed to fill it. Mr. Sandison,-who 
assistant education offloer for further 
yee Danool. was born in 1914 an 

itgift School and Trinity Collegy 
obtaining first-class honours in xoolog 
the Natural Sciences Tripos. 

Tum British Welding Research 4 
hold ita third summer school at Aah 
Leamington Spe, Warwickshire, du 
May 2, the general theme this yea’ 
and fabrication. After introductory ` 
welding processes and materials, ini 
giveh on welding design, moden 
apploations to productivity. In tl 
students will be split into five grou 

is i : 


A. B. Rains, pasture research officer, Nigeria | 
















general 


engineermg. 
from the Secretary, B.W.R.A. f 
Welding, British Welding Res 


90 Park Crescent, London, W.l. 


d exu 


Tua Nuffield Foundation 
Provincial Hospitals Trust, whic 
12-18 M urgh Square, I 


the National Corporation for thr 
“ab present at 33 Doughty St 
will be moving on January 7 
(formerly Grove House, oppos 
Church), Regent’s Park, Lo 
Trust's Investigation into the; 
of Hospitals will be at 33 Do 


M 


W.O.1, from January 22 unti 
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RESEARCH IN BRNISH COLONIAL TERRITORIES 


"4 'OLONIAL RESEARGH 1951-1952"* follows 
_A the form of last year's report. Besides the 
brie? repart of the Colonial Research Council, to which 
are appended a list of sahames approved for research 
grants, April 1, 1951—Maroh 31, 1952, and the report 
of tLe Director of the Colonial Producta Advisory 
Bureau for 1951-52, it comprises the ninth annual 
repor- of the Colonial Products. Research Council, 
the ghth annual report of the Colonial Social 
Scienca Research Council, the seventh annual ria 
of the Colonial Medical Research Committee and the 
OComrrritee for Colonial Agricultural, Animal Health 
and Research, the fifth annual reports of 
the Oalonial Insecticides and the Colonial Hoonomio 
Researca Committee and annual reports of the 
Ooloniel Fisheries Advisory Committee on Fisheries 
Researc:, of the Director of the Anti-Locust Research 
Centre ca Locust Research and Control, and of the 
Tsetse Fiy and Trypanosomiasis Committee : liste of 
Bur ua oe, GEDRHdd. si tia- eeveral reports, 
ə Colanial Research Council’s rb is, 48 usual, 
confined -o matters not covered by the specialist 
committees, and its most important feature is the 
warning it-sounds as to the effecta of the uncertainty 
ing the provision of Colonial Devel 
and We funds after the present Acts expire 
in March 1356. As the Council here pointa out, 
such uncertainty both makes the due ing of long- 
term researah nnpossible: and is i ing the 
recruitment of research workers for the Oolonial 
territories. 

The Coune:]’s reasonable request for an early clari- 
fication of the position is one which should receive 
pup response from the Government, and should 

carefully roted by Bcientillo workers as well as 
by the Parliamentary and Scientific Committee. 
Little is said Ta theee reports about other diffücultiea 
in recruiting æientific workers; seventeen research 
* appointments rere made during the year, and about 
forty officers ri: some ninety posts in the Colonial 
Agricultural, Veterinary and Medical Services have 
been declared suitable for transfer to the Colonial 
Research Service. The Council in this report streesca 
the importance both of direct contact between 
research organizations and institutions in Great 
Britain and the Oolonial territories, and of visita of 
members of the vurious research advisory committees 
to the 4erritories where the schemes sponsored by 
the committees gperate. 

As was forecass in last year's report, there was a 
substantial reducton in the number and size of 
research schemes nade during the year: some thirty- 
six new schemes and fifty-three lemen 
schemes, involving cr&nta totallmg £868,851, brought 
the total allotted to Colonial Development and Wel- 
fare to a mt expenditure and commitment 
of £10,140,000 at March 81, 1952, of which £9.94 
millions is chargeali= against funds provided under 

* Colonial Offüoé, Oolont.l Research 1951-1952 ; Reports of the 


Colonial Couneil, Colonial Products Counoll, 
Oolontal Oounall, Research 
Committee, Committee for Colonial Agricultural, Animal Health and 
Il EE and n Commitee, M mi 
Committee, Tsetse rly and Research - 
nd uM [ta Pp ress. Ce ee 
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the 1945 and 1950 Acte. Additional assistance pro- 
vided by Colonial Governments or mdustry since 
1940 is estimated at about £3 millions. Of the gross 
allocation of £11,100,000, about 32-7 per cent has 
been for agricultural, animal ee forestry 
achemes, 18:9 cent for medical , 18:8 per 
cent for fisheries research, 11-7 per cent for tactae 
and trypanosomiasis research, 8:8 per cent for social 
science and eoonomio research, 6-2 per cent for in- 
secticides 4-0 per cent for research sponsored 
by the Colonial Products Research Council and 3-5 
per cent for &nti-looust research. About 39-0 per 
cent of the gross allocation has been for schemes 
to benefit the East African territories, 18:3 per- cent 
for the West African group, 11-1 per cent for the 
South-East Asian territories and Hong Kong, 8-7 per 
cent for the West Indian Colonies, British Guiana 
and British Honduras and 6-2 per cant for the Central 
African territories (Northern Rhodesia and Nyasa- 
land). Schames approved during the year besides 
those recently n (cf. Nature, 170, 811; 1952) 
include £28,750 for the Anti-Looust Research Centre 
and its extramural research, £81,500 for physio- 
logical and biochemical research at Makerere College, 
Uganda, £26,620 for the East African Agriculture 
and Forestry Research Organization, £24,403 for the 
Nutrition Field Station, Fajara, Gambia, and £17,500 
to enable alove research in Zanzibar to be extended 
until August 31, 1958. 

Work under four of the Economic Co-operation 
Administration projects mentioned in last year's 
report was started or continued in 1951-52. An 
American plant-breeder visited Nigeria to investigate 
the breeding of improved grain ums and mairg, 
and an entomologist was for research irt 
Northern Rhodesia into the control of ticks affeoti 
livestock. The African Studies Branch of the Coloni 
Office is ing surveys of particular subjects to 
meet current Colo: Office needs, and & complete 
Survey of the development of local government in 
the African territories since 1947 began to appear 
as supplements to the Journal of African Adminisira- 
tion in January 1952. Mr. Ian Smal, the newly 
appointed director of the West African Buildi 
Research Organization, was proceeding to the Gol 
Ooast in the summer of 1952, and Mr. G. A. Atkinson, 
the Colonial building research liaison officer, who has 
now visited twenty-five Colonial territories, visited 
Hong Kong and the South-East Asian territories and 
also Aden and Oyprus during January-May 1952. 
His report on his visit to the Caribbean area was 
presented during the year, and a review of aided 
self-help housing, based on information gained during 
the tour, was crroulated to all Colonial governments. 
Mr. Atkinson reached the conclusion that little or 
no organized scientific research into building prob- 
lems is poesible in the area in the immediate future. 
Much could be done, however, to improve building 


materials by technical information more 
readily available and by viding better facilities 
*for training building iciang and for testing 
materials. 


Publication of Volume 8 of thé ‘Demographio 
of the British Colonial Empire” is 
early in 1958. Censuses were taken during the year 
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in North Borneo: and Gambia and, for the non- 

African population and for Africans in employment, 
in Northern Rhodesia. The Directorate of Colonial - 
(Geodetic and Topographic). Burveys moved into new 
headquarters at To in June 1951; but little 
is reported in recruiting fleld-aurvey staff. 


Elgon} down the east side 
e era wi menia Fangio 
has ea eas triangulation. An 


staff was 180 in 1951, oom 
although there ia still & 


daio d year increased e rs 
continues at various institutions in ‘the United 
Kingdom on the economic production of Columbian 
minerals, iron ore and apatite from the soils surround- 
ing the Sukuln carbonatite ring-struoture in Uganda. 
Good progress is being made in the examination of 
eoalflelds in Tanganyika, and the report welcofneg 


Great Britein in Colonial geology 


Paint i in repond Climates** has been prepared, 
particular reference to the humid climate of nave ot Sings 
pore. Progress continued in the installation of 
sonde/rader wind stations for the study of upper- 
wind conditions, and regular obeervations to a height 
of 60,000 ft. are now made by stations established 
at Aden, Gibraltar, Lagos, Malte and Nairobi. In 
oceanographic research to which the Colonial 


Wiliam Soorssby 
pulchard (Sardinops pee enabled detailed inf 

tion to be supplied to Colonial fishery officers in West 
Africa. The work of the Colonial Liaison Officer at, 


land, where the same road problems, broadly speak- 
ing, were met as in Hast and West Africa, though 
the soils appear to present leas diffioulty than in East 
Africa. It is proposed to place the work of the Colonial 
Producte Advisory Bureau, which covere much the 
same field as that of the Colonial Products Research 
Council, under & common directorship with the 
latter body early in 1938. During 1051-52 the 
Bureen has carried out work on the chromato- 
graphic separation of the active principles of 
on distilled lime oil from Em 
. arabic from Tanganyika and the Somaliland Pro- 
tectorate, cattle hides from East and West Africe, | 
the drying of gost akins, the utilization of Brachystegia " 
wood from. Tanganyika for paper-making, &nd the 
taming of the barks of Wucoalyptus robusta 
and E. saligna koas Uadada: 
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—— See ee 
Research Council stresses the value of the work. 
the Colonial Microbiological Research Institute a 
of the work carried out there on the fermentation 
the bean. The resulta already ‘obtained 
likely to prove of immediate value to plant-breed 
as they enable commercial evaluation to be mad 
small samples of beans. <A provisional patent 
been taken out to cover the preparation of the 
biotic comirin, Although much work is requir 
determine the most efficient method of prepa 
and little is yet known of ite chemical stru 
olinioal trials both in Trinidad and in Jenaicf 
indicated that the fungus akin infections 
corporis, T. oruris and T. tnterdigiiale reap 
topical applicationa of comirin, ‘and that if it 
effective in cases of ‘tropical ear’ infection 
Aspergillus flavus or Candida parapsilosis, 
when the infection was caused by & Gram-1 
motile or non-motile short rod. An investi 
being undertaken dn the’ neihi oF gi 
the ios a yeast with a high ergostero w 

The Os Goles da cow Gant 
than 500 specimens, of which 84 were iao; 
Trinidad sources during the year ; 8 
were supplied to scientific institutions and i 























logical Laboratory in Trinidad, Prof. L. 
bas been &ble to examine the possible ec 
of some of the products derived from | 
hydrocarbon solvente available locally | 
factory substitutes for benzene in extrac 
from the filter mud, and by treating 
with fusel oil, & Deit yelow or acd 
point 78?-80^, whioh appears to be 
industrial pepaes oan be readily 
, on & manuf&ct 

iocum or the preparati 
lactic acids from sucrose worl 
University of Birmingham is now : 
"Trinidad, and & sucoeesful 
Bolution, has been disoo for jaole 
from bagasse in a form suitable for 
of 


inx 


peper. 

Equipment has at last been supp’ 
laboratory at the Forest Producte 
tory, Princes Risborough, and & s 
with good properties has been obte 
wood, .Work on the constituent 
woods being carried out in the Uy 
ham in oollaboration with the; i 
Laboratory is expected to throw 
of the resistance of timbers t 
mower heared carbohydrate i 
ine in University of Scan 


preparing tripotassium x | 
uice. which is already prov 
enzymic syntheses of polygluo 
work on polysaccharides, evide 
that dextran is & mixture of l. 
range of molecular weights, 
dextran from Betacocous at l 
average chain-length of six ti 
the cross-linking is not of the. 
tions on the production of o 
sugar have reached the stage ra 
are deairable. E 
Improved methods have ba US og 
isolation and purification of | i 
, and & clearer definit! d 
The R-enzyy MI 
D 





is now possible. 
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function of irreversible hydrolytic gommon of the that into Yoruba social and economic organizations. 
_branch links in amylopectin.‘ The Z-enryme is a Definite proposals have been made regarding the 
B-glucosidase, and with ite aid it has been found that functions of the Institute in relation to the Nigeria 
amylase contains branch linkages. The Q-enzyme has produce-marketing boards. The major event at the 
been recognized as a transglucosidase. An excellent  Rhodee-Livingstone Institute waa the appearance 
oil has been extracted from the eighteen tons of heat- of ita first major publication, ''Seven Tribes of British 
dried oiJ-seeds of T'eiracarpidéum conophorum received Central Africa”. The Institute of Social and Economic 
from Nigeria and is now being distributed in the Research, Jamaica, reporta progress in the projecta 


paint industry for technical evaluation. Progress is for the preperation of national income estimates, . 


reported in the study of the germmation factor of the determmation of the trend in consumption 
Sriga, and highly satisfactory resulta were obtained patterns in Barbados and on experiences of manage- 
ir Nigeria with a new machine for harvesting Hibtsous ment in the adaptation and training of Jamaican 
sannabinus, and. ey further trials are being industrial workers. 
made with jute m British Gwana. í . , 
The eighth annual report of the Colonial Social VERD Da oorti 
Zoisnoe Research Council refers to the gréet restraint S 
—himh the Council has had to exercise in makmg new 
gants. Since October 1, 1961, the Council has had Y à 
t3 operate within a limit of £325,000 until March 31, INDUSTRIAL RADIOLOGY GROUP 
1.556. and ‘on March 31, 1952, only some £200,000 
- waa uncommitted. Accordingly, it was necessary to OF THE INSTITUTE OF PHYSICS 
Tease applications for new grants which were not 
pur ‘aie oonaiderable Anancial rtf MEETING IN SHEFFIELD 
oter 3ources. Although the recruitment position for HE summer meeting of the Industrial Radiolo 
2xpetisnoed research staff improved, difficulty ‘s still Te of the Institute of Physios was held a 
eins ancountered in recruiting senior staff capable Crewe Hall, Sheffield, durmg July 3-5. The sucoceas 
cf o-zanizing research, and in such special categories of the meeting was in no small way due to J. F. 
as demegraphy and law. Much of the present report Hinsley and H. B. Peiser, who were responsible for 
i occupied by & retrospect of the work of the Council the local arrangements, and to the staffs at Crewe 
z*aee 1645, and there are appended to rt annual Hall and at the vanous companies and institutions 
reporcs for 1951-52 from the East African Institute visited. 
c£ Boie Research, Makerere College, the West A day and a half were devoted to lectures, the 
AStivat Institute of Social and Economic Research, opening seasion on “Training in Industrial Radiolo a 
Ibadar. the Rhodes—Livingstone Institute, and the being given in two parts, the first by Mr. 3. 0. Rodkis; 
Inetitu « cf Social and Economic Research, University of the Aeronautical Inspection Directorate, Harefleld, 
^ Callege uf the West Indies, as well as & lst of pub- and the second by Mr. J. D. Hislop, of Bolus-Schall, 
Lemron: by research workers ammsted by the Council. Ltd. Mr. Rockley pleaded for & longer training course 
Comrmen-ing on the progres of Colonial studies in than is at present avaiable for industry, with a 
Britzch rmirersities, the Council refers to the work of recognized award, and spoke of what is being done 
tke “epertment of Anthropology in the University by the exploratory commuttee\of the City and Guilds: 
of Mamclestar; which is closely associated with the of London Institute, to which the Institute of Physics 
wert of toa Rhodee—Livingstone Institute on Central has made recommendations. 
Atfrioem St-d.es, the work on race relations carried out Mr. Hislop thought that the maximum turtidn in 
under the :zaspices of the Department of Anthropology the tme available in & part-trme course can only be 
in fhe Tnrersity of Edinburgh, arid to the analysis given if a good deal of this is devoted to theoretical 
of tne zon crgapization and types of society ın the work. In dealing with the special problems of weld 
highlencs «^ New Guinea and the studies of the examination, he put forward a plea for standards of 
appearsnoe cf cargo culte in the Pamflc Islands and interpretation hist could be incorporated in any 
of tke Pacto islander in commerce and industry final training scheme and stressed the importance of 
being cg—iec ott by the Department of oA sis correat identification and of orderly reportmg. He 
of the Avstrs'ien National University. The Survey thought that the traming of a radiographer is essen- 
of Africa- Mirage and Family Life has been com- tially a long-term one, and suggested that managerial 
nleted an- is zo~ in the press. Other reports in the staff ahould become more familiar with the limitations 
press ure Mr. T. N. D. Anderson’s synoptic survey of of the method. : 
the presen: position of Islamic law in the British The first paper durmg the afternoon was' given 
African termtccies and Aden, Prof. C. M. Dohe's' by Dr. R. Jackson, of the British Coal Utilization 
study of ihe Benta languages of Southern Africa and Research Association, on ‘The Presentation’ of 
she Weet “adien volume of the late Dr. Kuozyn- Results in Radiography with Special Reference to 
ski's M puc ed Survéy of the British Colonial ‘the Terminology of ing Defecte”. Dr. Jackson 
Empire", o aumerous other investigations are stressed the need for as good a radiograph as could 
being prepared for publication. The East African be obtained, followed by careful interpretation, with 
Irstrtute 5f —0ci.. Research has completed a survey as full information about the casting as’ possible in 
of the European, Irdian and African inhabitants of advance. He concluded with a description of the 
Jrij& townshw -24 contmued village surveys of many difficulties which had been met in drawing 
imnnigrant Iatour im Buganda. A study of the up the proposed British Standards Institution 
present mehcd of selection and training of African terminology. 
leacers in Eger Afra ia proposed, as well as & survey e The second afternoon paper had the title ''Economio 
of ths Indian community m and around Kampala. Aspects and Administration of an Industrial Radiology 
fhe Wem Airioar Irstitute of Social and Econpmic Department” and was a joint paper by E. W. Colbeok, 
h, fhe iaqu—y into the Nigerian monetary F. Cousans, H. 8. Peiser amd J. R. Rart (all of Had- 
d banking aster: s being completed and also fields, Ltd.). Mr. Pemer, who delivered the lecture, 
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of a steelworks. Radiography, hb said, could be 
divided into three groups, namely, inspection, ad hoo 
problema, and investigations of manufacturing tech- 
niques. In the first, 100 per cent inspection is only 
justified if failure in service would cause destruction 
of & valuable engineering unit or endanger life. The 
chief economic considerations involved were briefly 
discussed. In dealing with ad hoo problems on which 
the X-ray department has come to the aid of the 
foundry, Mr. Peiser mentioned the determimation in 
weld repairs of the extent of the defect and the 
quality of the repair when rt has been made, and 
problems ing in the examination of in&oooeegible 
plant or equipment. In dealing with the investigation 
of manufacturing techniques, he said that this 
of investigation is the most valuable economically 
and, in addition, from it better products usually 
result; he gave as an example from the hundreds 
undertaken: the elmmimation of shrinkage cavities. 
Mr. Peiser concluded with some remarks on the 
economic operation of a radiographic department. 
On the evening of July 8, Dr. O. Vaupel, of the 
Rontgenstelle, Material Prifungsemt, Berlin, lectured 
on the subject of ‘‘The Standardization of Radiology 
in Germany". Dealing i with X-ray &nd 
ray techniques, he said that new quality 
standards for X-ray and ray pictures would 
be published shortly er standard DIN 54110, 
which would replace the present standard DIN 1914. 
Dr. Vaupel next described the wire penetrameter, 
isting of wires of the appropriate material em- 
bedded in thin rubber, four gauges being required to 
cover thicknesses up to 84 in. Since none of the 
orthodox of penetrameter is capable of showing 
up small differences in defect sensitivity because the 


gaps (for example, between adjacent wires) were too | 


wide, E. A. W. Müller in 1042 invented a more 
apourate penetrameter known as the ‘bacille test’, 
an ingenious device in which short lengths of ran- 
domly distributed wires are contamed in nine boxes 
embedded in low-edsorption material, the whole 
conteining thirty-one wires of the same diameter, for 
example, 0:4 mm. The observer draws the positions 
of the wires as seen on the film and cor the 
result with their true positions. This) repeated for 
wires of different diameter, and the number of 
observed wires is plotted against the diameter, 
extrapolation giving the diameter for 
thirty-one wires. On the subject of the standard- 
ization of magnetio crack testmg, Dr. Vaupel said 
that the importance of this method can be judged 
from the fact that in 1944 there were in Germany as 
many magnetic crack detectors in use as X-ray 
equipments, The methods by which magnetism is 
-induced in the specimen had bpen standardized as 
well as the direction of the resultant magnetiam. 
There is also a standard test for magnetic inks. Dr. 
Vaupel also described the Berthold magnetic penetra- 
meter which indicates the effloiency of a magnetic 
teat. 
The first paper at the mornmg session of July 4 
was read by Mr. J. F. Hinsley, of Edgar Allen and 
Co., Ltd., and had the title “The Radiography of 
Castings”. Starting with a review of the casting 
processes, the subsequent chain of events m the 


foundry was desoribed. To talk with the foundrymans 


the radiographer needs to understand his terms, and 
these were explained. The design of was 
next discussed, in particular the formation of defects 
during the solidification process, and rt was shown 
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dealt particularly with radiography in the laboratory ' 


how the radiologist can help in this connexion, as 
also in the feeding process. 

The last lecture, on July 4, was given by Mr. G. T 
Harris, of William Jessop and Sons, Ltd., who spoke 
on ‘Non-Destructive Testing in a Steelworks”, which 
for the purpose of his talk he divided into three 
sections, namely, tlentification, checking mechanical 
and physical properties, and the detection of surface 
and internal dafeota, In the first section can be placed 
the spectrograph and its simplification, the spark 
test with a grindmg wheel; mucrohardness testers 
and thermo- and tribo-eleotrio methods were also 
-deecribed. In the second section Mr. Harris spoke of 
automatic thickness gauges and then described the 
core, logs comparator, in which, by placing 4 coil 
round the bar under test and measuring the core loss, 
quality differences are at once obvious. In discussing 
magnetic crack detection, the effect of the direction 
of the field was shown. Inspection by penetrating 
oil has bean improved by using fluorescent’ oils, and 
an American method called ‘Dy-chek’ was referred 
to. Another method has the advantage of using & 
water-soluble oil which is eamly removed. Electro- 
lytic etching is widely used, said Mr. Harris, ea it is 
& very sensitive method of detecting surface cracks. 
He discussed the correlation of the resulta of ultre- 
sonic flaw detection and radiology, and stated that ıt 
is difficult to estimate the size of a defect by the 
ultrasonic method, though he thought that automatic 
scanning would be an advantage. Speaking of radio- 
logy, Mr. Harris said that developments needed are 
X-ray equipments able to penetrate ten inches of 

soanning of large specimens by counters, 
Xero-radiography and the amplification of fluorescent 
images by image converters. ` B. N. Cusack 


MECHANISM OF PHOTOGRAPHIC 


SENSITIVITY IN SILVER BROMIDE 


T has been shown recently by Loening! that pure 
mlver bromide in the form of an aqueous sol has 
only a very slight sensitivity to light as judged after. 
development. Sensitization oan be achieved by 
adding mlver ions or gelatine or substances such as 
sodium nitrite to the sol. Ordinary photographic 
emulsions have already the sensitivity conferred by 
gelatine, and there are three well-establiahed methods* 
of obtaining further gains of sensitivity, depending 
on the addition of one of three substances : reduomg 
agents, gold salts and sulphur compounds. These 
substances probably react with the mlver bromide to 
form minute quantities of silver, gold and silver.. 
sulphide respectively at the grain surfaces: at any 


* rate, that is the simplest supposition. All this refers 


to ‘chemical’ sensitization, as distinct from extension 
of spectral sensitivity by dyes. 

Aocording to the theory of the photolyms of silver 
bromide pat forward in 1938 by Gurney and Mott?, 
the absorption of a light quantum by silver bromide 
removes an electron from & bromide ion, leaving a 
‘positive hole’. The electron and the hole should 
both be highly mobile. If silver particles are t. 
they become negatively charged by trapping electrons 
and grow by attracting the mobile interstitial silver 
ions that are naturally present in the orystal (Frenkel 
disarder). This theory still holds the field, more 
recent attempts based on the assumption of Schottky 
disorder having now been &bgndoned'. As applied 


/ 


. ^"oct by hi 
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o the formation of latent images, however, the theory travelling faster than the holes would proc 


incomplete : ne has to explam how the positive 
es are prevented from recombining with the 


ms and how the first electrons are 
er is initially present. 


urging interstitial silver ions into the el 
regions. Dr. Mitchell did not, however, | 


if give & complete theory of the phenomena. 


What is lacking is 


It appears then that silver, gold an 


x a theory of sensitization, and the question sulphides all sensituze by the same mocha 


«ea of el 


So the sensitizers mentioned funotion as the function of each ig to react with ha 
`g, or postave hole trape, or both? 
`e given on November 20 before the 
. , éüd Technical Group of the Royal Photo- 
~o Booty, Dr. J. W. Mitchell described a 
t experiments on the point earned stitial ions, and one might say that in 
and collaborators in the Universty of latent image is formed by redistributing 


that no special electron traps are needed 
tivity. In the case of silver sensitization, t 
of positive holes by the silver permits the 
of new silver elsewhere by the electrons 


Bristol The complications of photographic emulsion initially present. These tentative conolusio 
werk were avoided by using poy monocrystalline they may not be directly apphoable to the 


plates of silver bromide an. 


applying the senattizer ‘tion of ordinary emulmons, are of obvious 


(gi-ver, gold or & motallic sulphide) directly rn & very the photographic chemist and represent 
thin uniform surface-layer by vacuum evaporation. revision of earlier thought on the subject 
‘Ths plates were about 1 om. square and 0-01 om. 


thiak, with the orystallographio [100] axis approx- 


nnetely perpendicular to the square face. An ordinary 
mpe-ol-hydroquinone developer was used, with a little "low W. Q« Jones, J. H, and Roberta, H. H., in ‘ 
geletine added to prevent excessive fog. Unexposed + gumey, R. w., and Mott, N. F, Proc. Roy. Sos, A, 16 
unssnsitized. specimens gave only & alight mreducible i M 
fog in the form of small oriented silver crystals 
soattered over the surface, as observed in previous 
sing’e-orystal work by Dankov* and Boissonnas*. 
Exposure to light produced no further developeble 
effect, even when sufficient to produce visible (internal) 
sopecation of silver.. A developable latent image was 
prodioed, however, by exposure under & solution 
onntaining & bromine acceptor. 


By means of slita and masks, the deposition of 


sensi-izing substances and the exposure to 
restristed to well-defined circular or 

of the specimen. Areas bearing 104 silver atoms per 
sq. cn. (about one monolayer) were blackened by 
development without exposure, the edges appearing 
well defined. Specimens bearing 10% silver atoms 
per sq. am. gave only the normal irreducible fog 


"withodb 


b were 


, but were blackened in, certain arees 


by development after exposure—that is, they were 
sensitized but not fogged by the depoarted silver. 


4 


The blackening appeared only in the unexposed areas, 
end sp-ead beyond the silvered areas, the spreading 
being greater at a greater distance from the exposed 


Fhenanena were observed with gold end with 
&-Benious, antimony and thallous sulphides (silver 


sulphide, not bemg stable enough for evaporation, 
was no” tried). 


as eleot-on tra 
here been oo 


If the sensitizers in these experiments acted mauily 
, the blackening would presumably. 

to the sensitized areas. It seams 
-tiat the phenomena can only be explained by sup- 
pong that they aot as pomtive-hole traps. that is, 
-hsy regat with the bromine, which is quite reasonable 
= a chemical point of view. If some of the bramme 


.8 2emov»d in this way, & surplus of electrons remains, 


anl apparently no special electron traps are then 
needed te ensure the formation of latent-mmago ailver 
rpenks, for the latent image appears mainly on the 
rected siFver bromide surface. 
^ éiestran being about twice that of the positive hole 
excisins why the image is 
excosed eres, in which a surp 


The mobility of the 


roduced far from the 
hus of positive holes" will 


,H A, in “Fundamental Mechanisms of Photo 
tivity’, 149, ed. J. W. Mitohell (London: Butterwo 
tions, 1951) ; Phot. J., 985, 126 (1052). 


* Mitohell, J. W., Sov. Indust. Phot., 19, 361 (1048); P 
240, 067 (1040); "Yundamenial Mechanisms”, 24 

5 Dankov, P. D., and Kochetkov, A. A, O.R. Acad. 9 
96, 785 (1046). 


* Bolmonnas, O. G., Set. Indust. P. 851 (1049); 2 
282 (1949), bai er gere ni ei : 
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THE FORESTRY COMMIS: 


REPORT FOR THE YEAR 1950- 


HE thirty-second annual report of th 
Commission records the activities of 
mission for the year ending September 
During this time the passing of the Forestr. 
took place, and the year also marked the 
first post-war quinquennium. The progress 
forestry, and the dedication schemes and ti 
tion of land during the year are worthy o 
The Forestry Act 1951 was passed duri 
1951, and its main provisions, which rel 
mamtenanoe of reserves of growing tree 
Britain, came into force two months lat 
the beginning of the Second World We 
had been controlled by statutory instrum: 
Defence Regulation 68. This was not inte 
; nevertheless, the timber re 


alarmingly small, and unchecked felling oo 
oountenanoed. The Forestry Commission i 
charged by the Act with “the general dt 
moting the establishment and maintenans 
Britain of adequate reserves of growing t 
carry this out the Commission is required 
with the Home Grown Timber Advisory C 
consisting among others of those appoint 
advicd of woodland owners and the tim 
The Act also provides for the mamtenan 
conservancy of a regional advisory 
“oertain members of which are appointed 
sultation with the above organizations an: 
forestry societies, for the purpose of ad 
Commissioners as to the performanoe of thei 
. under the provisions of the Aot relating t 
and compulsory felling”. The Aot prohibite 


socom Annual R 


Forestry for the Year Septemb 


2 Oomm issdoners 
ts sft. The space charge produced by the electrons Pp 81. (London: H.AL8.0., 1052.) 8s. 
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of any growing tree (apart from oertain exceptions 
such ag trees less than a given diameter, garden and 
orchard trees and a licence-free allowance of 825 cu. ft. 


per ) unleas a lioenoe has been granted 


Ns from the Forestry Commissioners and the 
of the Forest Department proper, there are no 
leas than three National Committees (England, Bcot- 
land and Wales), eleven Regional Advisory Oom- 
mittees (five for England, four for Scotland and two 
for Wales) and a Home Grown Advisory i 
a total of fifteen committees to assist in 
out the forestry work of & oom ively amall island. 
One important provision of the Aot is that the 
Commissioners have now the power to add replanting 
of the to & felling lioenoe. By etablshing the 
principle that it is contrary to the lic interest 
that forest land should be cleared then allowed 


to lie derelict, the Act will check the further accumula- 


tion of unproductive woodland areas. 

The area of forest planted during the year was 
57,164 acres, of whi 17,491 were in England, 
26,960 in Scotland and 12,718 in Wales. The total 
area of land acquired during the year was 118,200 
gares, of which 56,000 were classed as plantable. 
„Of the latter, 16,000 were in England, 83,000 in 
Scotland and 7,000 in Wales. 

It is estimated that private owners planted 12,800 
acres, of which 6,800 acres were planted with the 
aid of grants. Under the dedication scheme deeds 
were completed with seventy-nine owners in respect 
of 87,010 acres of woodland. The planting and 
maintenance grants have been revised and inoreased. 
During the quinquennium & total area of 188,000 
acres of the woods planted since 1921 has been 
thinned, and it is estimated that during the same 
period 88 million cu. ft. of poles and timber (roughly 
a million trees) havé been extracted from these new 

lic forests, and & small return on the capital out- 

y is being obtained. 
* An additional national forest park, named Loch Ard, 
was Bob up in the lovely Trossachs district of the 
Boottiah Highlands. This must be one of the most 
beautiful of all the national forest parks so far 
established. ` E. P. STEBBI 


COMMONWEALTH OBSERVATORY, 
CANBERRA 


REPORT FOR 1951 


HE report of the Commonwealth Astronomer for 

the year 1951* covers the activity of the Common- 
wealth Observatory, Oanberra, during the twelve 
months up to December 31, 1951. During this period 
sunspot tchea were obtained on 204 days, and 
solar radio-noise observations on & frequency of 
200 Mc./s. were continued. Transit observations with 
the small reversible transit instrument gave 251 
determinations of clock error obtained on 216 nights. 
Random errors from the sidereal pendulum clock 
have been eliminated by determining the error 
directly of ane of the mean-time quartz-crystal 
clocks. Time services were originated four times each 
day, &nd some preliminary work has been carried out 
with the view of supplying a time service for South 


Australia. 
* Commonwealth O Sen ror f. CDD 
Pp. 5. (O&nberra: Common- 


bservatory, 
wealth Astronomer for the Year 1051. 
wealth Government Printer, 1962.) 
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Dr. G. E. Kron, of the Lick Observatory, assisted 
by Dr. 8. O. B. Gascoigne, using the Reynolds 80-in. 
reflector, carried out & programme of red and infra- 
red nfbesurementa, izing & refrigerated cmaium 
oxide cell, and determined the magnitudes at effective 
wave-lengths 8250 A. and 6300 A. of stars in standard 
regions D2, 04, 06, D6,-08, D10, C13; of all nearer 
stars within about 12 parsecs (and this part of the 
programme included accurate photometric observa- 
tions of Proxima Centauri); and of certain bright 
staras included in previous Mt. Stromlo programmes. 
In addition to this, they worked for eighteen nights 
on various objects in the Magellanic Cloud, using & 
refrigerated 1P21 multiplier. The magnitude limit 
was about 15-5, and all nine Cepheids examined were 
appreciably bluer than galactic Cepheids of similar 
period. Dr. O. J. Eggen, using an 1P21 multiplier on 
the Oddie telescope, measured colours and i- 
tudes of stars known parallax brighter 

otographic magnitude 11-0 and also of Cepheids 

than magnitude 10-0. Objects of some interest 
were/also observed, and HD228045 ahowed a light 
variation of 0:75 mag. with a period of only 80 min. 

The oontr&otors for the 74-in. reflector informed 
the director of the Commonwealth Observatory 
that the mounting was ready for dispatob from 
London, where it had been on exhibition during the 
Festival of Britain, and the mirror, which has 
lightly polished, shows & good figure. Notable pro- 

has bean made with the building for the 50-in. 
(ihe old Melbourne 48-in.) reflector, and the mirror, 
by the firm of Oox, vee and Thomson, has 
arrived in Canberra. It is that this instru- 
ment be initially set up in & dt—Gregorian form 
prior to the completion of the Schmidt adam 
plate and the construction of the plate-holder 
tube for the Schmidt telescope. A 40-in. aluminizing 
tank is in use, and all the larger astronomical mirrors 

The issue of regular monthly publications of the 
Tonospherio Prediction Service has been maintained. 
Tn addition to the analysis of data from Macquarie 
Jaland, some resulta have been obtained from the 
Townsville Station, which has been re-oocupied. The 
new building for the Hobart Station has been com- 
pleted, and power lines and aerials were in course of 
erection. Attempts are being made, in collaboration 
with the Overseas Telecommunications Commission, 
to re-introduce the system of storm warnings. 

A supplament to the report for 1950*, which 
marks the twenty-fifth i of the com- 
mencement of the observational work of the Common- 
wealth Observatory, takes the form of a history of 
the Observatory to the end of 1950. Originally known 
as the Commonwealth Solar Observatory, which 
started on January 1, 1924, with the appointment of 
Dr. W. G. Duffield as first director, actual observa- 
tions commenced at Canberra in the following year 
and at Mt. Stromlo in 1926. The history of the 
foundation extends back nearly twenty years from 
the latter date, afd the details connected with this 
are very fully set oub in the supplement in a review 
of about seven thousand words. At the end of this 
there are several illustrations and pho phs, the 
former sho various details of the O tory, 
and the latter giving general views of the Observatory, 
of the Reynolds 80-in. reflector arranged for photo- 
electric work, and of a corner of the machine shop. 
Thisesupplement forms very interesting reading. 
the Year WD Pe, 11+7 Ed ARIS or 

Printer, 1961.) 


wand dieldrin ; while the repeated back-croasing 
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FORMS OF INSECTICIDE- ~- 
RESISTANCE IN HOUSEFLIES AND 
BODY LICE 


By Dr. J. R. BUSVINE 
London School of Hygiene and Tropical Medicine 


Investigations with Houseflles (Musca domestica) 
N 1851, I described the distinctive characters of two 


laboratory strains of insecticide-reaistant house- - 


flies, originally obtained from Italy and Sardinia. 
These have provided the material for some attempts 
to segregate, by selective breeding, different kinds of 
resistance which may ocour in houseflies. Batches of 
flies in successive generations were to various 
insecticides (by the methods deecribed in 1951) and 


the lines maintained from survivors. The numbers” 


exposed in each generation were about -five 
unmated of each Bex or forty to fifty fertilized females ; 
and the aim was to adjust the dose to obtain a kill 
of 80-80 per cant. Owing to the rather small numbers 
available, failure to increase the resistance of a sub- 
colony may sometimes have been due to the chance 
absence of particular genes from the population 
sample chosen. Therefore, while a positive result was 
of interest, a negative one was of dubious signifloance. 

The results of check tests, done at intervals of 
weeks, and sometimes months, showed that, in the 
absence of selection, the various strains and sub- 
colonies maintamed their particular characteristi 
over many generations with little change. i 

The origi strains were: an Italian colony (I), a 
Sardinian one (S) and a non-resistant colony (N). 
The lines selected fram them were as follows : 

(1) Sub-colony (N x S). le flies were 
crossed with those of the S strain and the progeny 
selected for resistance to YBHO. The surviving malea 
were back-orossed with susceptible females and the 
progeny again selected for resistance to yBHO. This 
was repeated twice more with the following resulta. 
Selection with yBHO had maintained yBHC-resistance 
in the strain, together with some tolerance of chlordane 
with 
susceptibles had lowered DDT-resistance practically 
to normal, 

(2) Sub-colomy (Oh). A line derived from the 
I-strain was selected for resistance to chlordane on 
six occasions over & period of eleven generations, 
There was an enormous rise in resistance +o chlordane 
(x 500), to dieldrin (x 800) and to yBHC (x 60) 
with only a small increase in resistance to DDT 
(x 2-2). 

(3) Sub-colony (P). An attempt was made to 
increase. resistance to pyrethrins in a sub-colany of 
the I-strain. Batches were exposed to partially 


' lethal concentrations on seven oooaaions over a period 


of twelve generations, with only a slight increase in 


Resistance oharacterigiios of certain strains of housefiles (‘DANP ts dianieyi-n entane ; see texi) 
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resistance (X 1:8). Afterwards, flies of this” sub- 

colony were twice selected for resistance to paralysis 

by DDT ; this had the meidental affect of somewhat 
ting resistance to i 


_ (5) Sub-colony (S.b-d). My colleague, Dr. O. M. 

pe iore mis to We ee fie one 

ony which she has been selecting for resistance 

to DDT-paralysis. This colony was derived from the 
S strain and selected over eleven successive 

tious by breeding for flies not readily knocked-down 

by DDT. The result of this selection (which will 

reported more -fully elsewhere) was highly suc- 

5 


Investigation of selected strains. After the selection 


conclusions may be drawn: 

(1) Resistance to BHO and chlordane in the house- 

fly seems to be quite independent of DDT-tolerance ; 
changes in resistance to the first two do not affect 
the level of the latter, and vioe versa. On the other 
hand, the factors for realstance to BHO, chlordane 
and dieldrin are linked together, So that selection 
for one of them raises the resistance to the others. 
Possibly & single defence mechanism oopes with a 
range of these chlormated com: 
* (2) Resistance to the paralysis caused by DDT is 
not rigidly linked with resistance to its lethal effect. 
These factors are i difficult to separate, 
because one cannot select for knock-down without 
killing some of the flies. However, it will be seen that 
strains I and S have about the same levels of resistance 
to the lethal action of DDT and so have strains Ch’ 
and SS; but the members of each pair differ oon- 
siderably in resistance to paralysis. 

(8) Samething must now be said about the com- 
pound described as 'DANP’ in the table, which is 
l,l-dianisyl-neopentane. The preparation and pro-- 
prm of this compound have been described 

and Rogers’, of the Merok Company, U.B.A., 
to wham I am indebted for supplyin g a sample. 
This compound 1w similar to DDT, but contains 
no chlorine ; it has the p-chlorine atoms replaced by 


meth. and the —COl, group changed to 
OCH). Therefore M canrot be d by 
dehydroehlorinstion to the non-inseoticidal ethylenic 
body; which to be one type of 


process appears 

protective mechanism in DDT-resistant houseflies. 
On inspection of the results in the table, ib will be 
seen that resistance to is by DDT is correlated 
with resistance to dianisyl-neopentane and to 
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pyrethrins. This is an extension of my 1951 observa- 
tions that the paralysis-resistant strain I, which was 
also resistant to ins, was indifferent to the 
orination of DDT analogues; thus 
contrasting with strain S. It seeme clear that there 
is a DDT-resistance factor not concerned with 
dehydrochlormation, and it appears that this factor 
lg associated with resistance to DDT-paralysis and 
kill by pyrethrma. 


DDT-resistant Body Lice 


The report of DDT-resistance in Korean body lioe* 
re-awakened our interest in alternative msecticides 
for oontrol measures. Body lice are unpleasant to 
rear continuously, and we had allowed our culture 
at the London School of Hygiene and Tropical 
Medicine to lapse. Some difficulty was experienced 
in obtaining & new colony, until Dr. 8. Madwar 
kindly sent some eggs by air from a strain kept at 
the laboratory of the Inseot Control Section of the 
Ministry of Public Health, Cairo. This strain was 
maintained and expanded here and was used for 
testing new synthetic msecticides. 

Resulta of comparative testa, however, suggested 
that these lice posseased undue resistance to DDT. 
Thus, spray testa indicated & median lethal con- 
centration nine times as high as that obtained with 
the same technique in 1946 * using susceptible British 
lioe, whereas the dose for Y-benzene hexachloride was 
only 1:8 times as great. To confirm the earlier 
observations, another susceptible colony was started, 
from an infested man in London, and tested side by 
side with the Egyptian lice. 

A range of new insecticides was then tested against 
the new DDT-resistant strain. Batches of the lice 


, were exposed for a standard period (18-hr.) at 80° O. 


ende DE aa 8 mgm. per sq. cm. 
of oil solutions of di t concentrations. From the 


resulting mortalities, median lethal concentrations 
were determined as follows: DDT > 3 per cent 
(susceptible lioe 0-6 per cant) ; yBHO 0-025 per cent ; 
chlordane 0:12 per oent; dieldrin 0-018 per cant; 
aldrin 0:04 per cent; toxaphene 0-6 per cent; 
allethrin 0:74 per cent ; Somn am 0-14 per cent. 

From these figures, it appears that lioe of this 
colony are normally susceptible to insecticides other 
than DDT. Tests with di&nisyl-neopentene gave & 
median lethal concentration of 2-5 per cent for the 
susoeptible colony, whereas none of the Egyptian 
colony was by 10 per cent. Therefore, the 
resistance cannot be accounted for by a dehydro- 
chlorination mechanism. 

Origin of the resistant strain. Insecticide-reaistant 
strains of pests are usually ‘developed’ by widespread 
use of a particular insecticide, which kills off the 
susceptible individuals and allows the resistant ones 
to proliferate. A poasible reason for the DDT- 
resistance of the strain from Cairo is that the Egyptian 
Ministry of Public Health had undertaken vigorous 
campaigns of DDT-dusting of villagers in all districta 
for four years (1946-60) before the colony was started 
in the Cairo laboratory. Afterwards the lice were 
reared for two years in the absence of insecticide 
before the sub-colony was sent to me. 

It is not possible to compare with precision the 
DDT-resistance of these loe with those in Korea 
without a detailed know: of the technique used 
by the American workers. However, it appears that 
the Korean lice were more resistant, because they 
were stated to pass their complete life-cycle an cloth 
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impregnated with 0-1 per cent DDT in acetone. 
Fifty first-stage nymphs of the Cairo strain were 
placed on tape impregnated with this solution, and 
most df them died within five days, all being dead 
within twelve days. , 
Acknowledgements. I am grateful to Dr. O. M. 
Harrison for allowing me to experiment with flies 
from one of her cultures; and also to Dr. A. A. 
Shwarby for helping me to obtain and rear the lice 
from Cairo. 
1 Busvine, J. R., Nature, 188, 108 (1961). 
* Brown, D. H., and Rogers, I F., J. Amer. Oum. Soo 79, 1804 (1950). 
* Hurtbut, H. B., Altman, R. M., and Nibley, O., Seience, 118, 11 (1952). 
* Busvine, J. RB, Aas. App. Biol, 38, 271 (1946). 


PERMEABILITY OF INSECT 
CUTICLE TO AQUEOUS STAINS 
AND VULNERABILITY TO 
INSECTICIDES 


By S. MUKERJI and S. N. CHATTERJEE 
Indian Agricultural Research Institute, New Delh! 


IGGLESWORTH: showed that abramon of the 
-surface of the cuticle of an insect by inert dusta 


* not only increases the permeability to water but also 


facilitates the entry of insecticides. Later’, he showed, 
by the use of ammoniacal silver hydroxide, that the 
abrasion of the protective wax layer in beetles takes 

lace chiefly at the pointe of articulation of the limbs 

ut also, to some extent, at other pointe where the 
soft cuticle of the moving insect is rubbed against 
the dust or where the dusts get into the mobile 
jointe. More recently, Slifer? used aqueous solutions 
of dyes (methylene blue, neutral red, fast green and 
crystal violet) to find out worn and abraded areas of 
the cuticle on the ventral walking surface of the legs, 
namely, the tarsus and pretarsus with their append- 
ages. Blifer's studies in this direction indicated that 
the under-surface of the arolia of Melanoplus differ- 
entialte (Thomas) lacked the protective cement layer 
which elsewhere on the leg protects the waterproof 
waxy film present in the outermost layers of the 
cuticle. She thus concludes that, because of the 
&beenoe of the cement layer, the wax on the ventral 
surface of the arolium is easily dissolved by wax 
solvents and the inner layers which remain then 
offer little resistance to the penetration of dyes and 
other substances.  Blifer'a Msi thus nd 

rt to the imental resulta with inseotioi 

fus e by Kennedy, Ain Ainsworth and Toms‘. By 
staining, with iodine, various parta of the body of 
Loousta migratoria méigratoricides R & F., BSlifer' 
afterwards obtained resulta which indicated & similar 
absence of the cement layer from other cuticular areas 
besides the arolia. So far, nothing is known about 
work on similar lines on other insects. 

Using the cuticle as & whole of insects of different 
orders collected from Nature as well as bred in the 
laboratory, and following Slifer’s technique, the 
reaction of aqueous solutions of various dyes was 
observed with the view of locating the areas permeable 
to stain which would, at the same time, react 
positively to an aqueous solution or wettable powder 
of séme well-known insecticides. Thus, the use of a 
carrier oil was altogether avoided, so as to ascertain 
the degree of permeability of the aqueous solution or 
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Name and stage of [| 
insects Vulnerable areas Non-vulnerable areas 
Areas with e 
stain reaction Areas with . 
(tive with Artes WIU Hali feactan Datei stain reaction Areas with stain reaction negative 
1% aqueous treated with negativo or 
of doubtful 
crystal violet 
‘Gammenxane’ 2-0 NXiootine hate | ‘Gammenxnne’ 2 0 
0:896 epi colloidal susp. 03% colloidal susp. in 
water water 
Mortality Mortality | Time o£ ty | Time of Tims of 
(%) action (%) action (% action (%) action 
a car) > | "Gr 
Athaha Ventral £0 $4 166 
mee (a) 0 96-0 ?4 (#) Thoracto nil L 
shield (prothorax) 
Larva (b) Dorem of 100 24 1000 24 
ffenthredinite) | Iei senen 
Collected from 
Nature | 
“24 
Eyrie aad tery rane 74 24 069-6 ?4 (@) Mesotboracto | 88-7 «| 120 
alpen) of hind leg 
Me 
| Toaxaphene 05% 
3 susp. In 
water 
7 Mortality | Time of 
(9) ection 
Solastoon ca groparna 
Taat É 
Aendikim) - 24-76 |(&) Dorsum of nil 164 24 
V stago nymphs metanotim 
Piotr 
tory 
20-48 | (5) Sternal tnter- nil 1646 24 
segments of 
abdomen 
(e) Ventro- 104 24 
22-18 piura ine, 
Adults bred in 24-06 Thoracio nil 
laboratory (2) Thors . 
\ 
24-48 




















* The fluid was absorbed m this region rapidly 


suspension, aa the case may be, af the toxic materials 
in a localized zone and their subsequent 
` to the vital epidermal cells. Although different stain 
reactions were obtained with various types of insecta, 
only the results of those which were tested with 
insecticides have been moorporated in the accom- 
panying table. Of the four stains used, crystal violet 
was found to be the most penetrating reagent as it is 
most fat-soluble ; & 0-1 per cent aqueous golution of 
this stain was therefore used aa final indicator. In 
the case of Schistocerca gregaria Forsk., both 
emerged (moulted forms) or older nymphs and adults 
were used, and there was but little difference in the 
reaction to stam or insecticide in the same stage of 
the insecta tested. Older adults were, however, found 
to be comperatively more resistant to BHO. The 
wettable powder was applied to the parte with a 
positive stain reaction with a very fine brush and 
allowed to dry on the spot. 

The results so far obtained indicate that for- each 
type of insect the vulnerable areas react diffi 
to different types of toxic materials used, that:is to 
say, they are selective for positive reaction’ for 

erent imsecticides. The reaction is therefore 
dependent on the various physical properties of the 


insecticides involved, as well as on the morphological 
and chemical character of the cuticular components. 
The results further establish the fact that beside the 
areas of natural abrasion, which one of us (8. M.) ia 
tempted to name ‘ecoabrasion’, other selective vul- 
ner&ble areas are also on the insect cuticle 
through which the absorption of a fatal dosage of the 
toxic materials in aqueous media may occur. Prelim- 
inary Cxporunen indicato bhat i Ee cupo of the tirai 
( appendages) of freshly moulted adults, kept 
under conditions where there was least chance of 
abrasion, & high percentage of mortality was notioed 
after the ial application of wettable BHO, 
whereas no cat: waa Gbesrved ‘whan the sormocund 
was applied tq the 

F er work on this subject is in progress. 

We are indebted to Prof. V. B. Wiggleeworth 
(Cambridge) and Dr. E. H. Slifer (Iowa), respectively, 
for valuable advice. [April 18. 


1 Wigglesworth, V. B., J. Kap. hol, #1, 07 (1945). í 

1 Wigglesworth, V. B. Proe. Roy. Ent. Sec, 8, pt. 7-0, 65 (1047) 

* SHfer, E. H., Aww. Eni. Soc. Amer , 43, 173 (1050). 

‘Kennedy, J. B, Atnsworth, M., and Toma, B. 4., Anti-Locust Bull 
Xo. $ (Brit. Mus. (Sat. Hisl), London, 1948). . 

* Slifer, BW. H. Proa, Roy. Sor, B, 188, 414 (1951). 
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LETTERS TO THE EDITORS 


The Hdttors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice 4s taken of anonymous communications 


`N 
Bis-cycopentadienyl Iron: a Molecular - 
Sandwich 


Kealy and Pauson! have described the preparation 
of bts-cyclopentadian: eaten iron, (O,H4),Fe, which they 
Wilkinson, Rosen- 


diamagnetic, that it has zero dipole 

moment, and that only one C—H stretching frequency 

ocours (at 8-25) in the infra-red absorption speo- 

trum; on the basis of these observations they have 

the very unorthodox structures (II) or 

(LII). In the present communication we wish to 

present X-ray evidence for the oorrectneas of (IL) 

and algo to interpret this unusual structure in terms 
of electronic structural principles. 


L en Ne 


ads dna 


Bie tedienyl iron crystallizes from common 
organi solvents in a variety of forms, needles 
Lae along [110] and diamond-shaped plates 
eee by AU onik 1001 oocurring the most 
frequently monoalinio with oel 
pisi oL barre b = 71-08 A., © = 5:05 A., 
B = 121°, space-group P2 ONC ee ey UNE 
formula unite of OH, Hach molecule must 
Mharstore possede & one uf y Thoi opid by 
the iron atom, whioh contributes either + 9fye or 
zero to the structure factors according as h + kis 
even, or odd, so that the preliminary structure analysis 
m& be carried out in & direct fashion. 
main features of the structure are & 
from the initial projections of the electron ty 
on tie OO) aoa COR aaa ee The funotion 
plas) computed with signs positive is shown in 
Fig. 1. e e laa ooh denad aF] 
unit are resolved, the fifth being obscured by the 
heavy iron peak at the origin. For p(y), all terms 
SUL AR CONT havo. boon; taken dm ive; of 
the other terme, only two, cine and F(120), are of 
any oonsiderable Winds parli n since P(110) is 
strong and necessarily positive, it follows from the 
relationship", s(h) = e(À')s(h + A’), that these two 
tbrme must have the same sign, which may be taken 
arbitrarily as either positive or negative. The function 
(wy) is shown in Fig. 2. The plane of the cyclo- 
- pentadienyl ring is almost normal to the projection 
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"plane and the mdividual atoms are not resolved ; 
but the general shape of the molecule is fairly 
obvious. 

The two projections, considered together, leave no 
doubt that the ‘sandwich’ structure (IL) proposed 
by Woodward st al. ia correct. It ia nob yet possible 
to derive accurate details of the molecular dimensions 
and only & rough desorption can be provided at 
present. A molecular centre of symmetry is imposed 
by the space-group restrictions ; 
but the appearance of the pro- 
jections is reasonably consistent 
with & much higher molecular 
symmetry, Dy rm). Within rather 
wide limits of error, the O—O 
distance is about 1:4 À. and the 
O—Fe distance about 2-0 A. 

A simple ten-bonded structure for (O,H,,Fe. is 
excluded, since only ei y bo 
electrons are available and since, further, Zaher ast of 
iron orbitals of the correct cannot be 
formed using only s, p and d orbitals. A plausible 
formulation e the resonance of a smaller 
number of bonds among the ten positions might be 
possible; but we have preferred to use molecular 
orbital theory. 

Ther Bat - GE orhan anna ia the proup 
Dy = Op X 4, &ooording to the following scheme: 
de ~ Arg, dady c Bigs detytdey~ Ey. The 
r-orbitals of the tadienyl radical, according 
to simple molecular orbital theory, are A,, H, and HE, 
in order of decreasing stability. For two oyclo- 

ienyl radicals oriented as in this molecule, 
each pair of orbitals can combine to give two orbitals 
transforming as even (gerade) or odd (ungerade) 
representations, for example, 24, — Ag + Ax. 

We assume that in the molecule the pair of 
radicals has the eee rs 





a sing 
Fig. 2 Plot of function p(sp). 


Oontour intervals as in Fig, 1 
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(du (Aw) E 4) (Bix) (E Em)’ and the iron atom 

the configuration, (A y)" OD". It will be seen 
that formally we may form two 'oovalent-ionio' bonds 
using tho By orbitals on the two parts of the molecule 
and also two ‘donor’ bonds in which the Es ng 
of the iron atom are able to spread into the empty Hs, 
oyclopentadienyl orbitals. - - (Although the c-orbitals 
of the peir of yl radicals transform in 
the game way as iaa Áo they wil not oon- 
tribute to the bonding, since (1) the bonding orbitals 
are fully oocupied and too bound to lose 
electrons to the iron atom, and (2) the antibonding 
orbitals will be much leas stable than the empty 
x-orbitals and henoe will not behave as acceptors in 
the formation, of ‘donor’ bonds.) The diamagnetiam 
of the compound follows from the coupling of the 
four previously uncoupled Æ eran 

The oyclopentadienyl radicals 

acquire & negative charge as & net eae of the two 
types of bond formation. "The numerical value of the 
bond energy and the extent of the charge transferred 
cannot be calculated by methods at present avail- 
able, We can, however, make some predictions as to 
the stability of bts-cyclopentadienyl compounds of the 
other transition metals. and chromium, 
with sufficient donor and acceptor orbitals available, 
should form oompounds of the same order of stability 
as that of iron. The cation [(C,H,),Fe}+, which 
et, eu ene E 


is exactly pra Sat dis rd 
(8d), hano ibit 


Nickel, with the 
available for covalent oe wile cobalt has only 
one orbital available. Ty ae We D 
expect the compound to be much less stable than 
that of iron. Another possible stable 
however, is the oation [ (O,H,),Co}t, in Raa of the 

instability of the corresponding oobaltous complex. 
' Work is being continued with the view of obtaining 
a more precise description of this unusual molecule. 
We should like to thank Dr. H. M. E. Cardwell for 
preparing & sample of la a arg fa lls 

J. D. Dont 
Laboratory of Chemioal ensi. 
University Museum, 
Oxford. 


Magdalen. College, 
Oxford. 
July 2. 
1 Kealy, T. T. and Pauson, P. ee 188, 1089 (1951). 


* Wilkinson Bosenblum, and Woodward, 
ag pa Eosen am, ae e Quiet: 


"Cochran, W., Aas Orya, b, 65 (1062). 


L. E. Oram 


Daily Variation of Meson Intensity 
and its Possible Solar Origin 

Tam varistion of meson i ity with solar time 
has been studied at Ahmedabad (mag. let. 18° N., 
altttude 50 m.) and at Kodaikanal (mag. lat. 1? N., 
altitude 2,849 m.) with vertioal triple-comscidence 
Geiger counter telescopes of narrow aperture with 
ll am. of lead. Observations at Ahmedabad with 
two similar independent telescopes extend over & 
period of two years, while at Kodaikanal with four 
` mdependent telescopes they extend over a iod 
of five months. Elaborate precautions were to, 
keep experimental conditions eck s me 
resulte of independent but sim 
ique at each place were similar. TH M ies 
at place was determined from hourly photo- 
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‘graphs of the mechanical recorders. For the purpose 
of the solar daily variation, the bi-hourly values of 
intensity were considered. . 
The solar daily variation of meson intensity is 
predominantly diurnal at Kodaikanal with an ampli- 
tpde of 1-1 per cent. At Ahmedabad it has an ampli- 
tude of only 0-4 per cent with an important semi- 
diurnal component as well. Figs. 4 and B show on 
24-hr. and 12-hr. harmonic dials respectively the 
diurnal and semidiurnal harmonic componente of 
the meson intensity M 4 and Mx, the atmospheric 
preesure P4 and Px and the ground i ere 04 
and 0x at Ahmedabad and Kodaikanal. 
and semidturnal ee oe 
additional suffixes D and S 

At low latitudes the periodic daily variations of 
P and 0 are and more pronounced than the 

da y variations which are Bo marked 

laces in latitudes. Also, at low latitudes the 
daily variation of atmospheric pressure is mainly 
semidiurnal and that of temperature is drurnal. As 
a result, the semidiurnal components P45 and Pgs 
are predominant, whereas 045 and 0x are negligible. 
This fortunately provides & means of studying the 
effect of preasure on meson intensity independently 
of other meteorological factors. At Ahmedabad, 
M 485 end P 48 have a very high correlation of — 0-96, 
the pressure coefficient being — 1-7 per cent 
am. mercury, in agreement with the mass on 
ooefficient for mesons observed by other workers 
from day-to-day variations of intensi At Kodai- 
kanal, on the other hand, this tion is only 
+ 0-29. As, however, M x$ itself is only 0-12 per 
cent in amplitude and is not significant, this positive 
value might be fortuitous. The absence of the usual 
mass absorption ooefflaient indicates that during the 
atmospheric oscillations at Kodaikanal opposing 
factors act on M, and mask this absorption effect. 
These could be changes in heighta of levels of meson 
formation or perhaps a density effect near 
levels. An, interesting feature of the b 
is that, oven near the equator for a high-level 


intensity positively correlated with 
The atmospheric pressure plays an, important 

in the solar daily variation of mesons at the ow- 

level station at Ahmedabad, but produces a n ble 

effect at Kodaikanal. The oorrelations of 


has therefore negligible affect at both places. 

The curve of the residual meson variation corrected 
for pressure at Ahmedabad and the meson variation 
curve at Kodaikanal are both significant and strik- 
ingly similar. Both are diurnal with amplitude 
M'4 = 0-88 + 0-08 per cent and My = 1-1 + 0-08 
per cent with maxima at 0950 and 0840 hr. local 
time respectively. "It ia unlikely that these variations 
are caused by & positive temperature effect such as 
is found by ier from day-to-day variations of 
mesons, A: the maxima being much earlier 
ise oe Oe M 


Ya a ha would be expected to occur, 
nage amplitude of diurhal : variation 


at the 200-mb. level js, on meteorological 
evidence, totally insufficiont to account for a varis- 
tion of meson intensity of 1:1 per cent as found at 
Kodaikanal, Variations of geomagnetic field. are also 
not capable of explaming this variation. i 

There are thus for believing that the 
observed diurnal variation of M is caused by an 
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anisotropy of the primaries and is therefore extra- 
terrestrial in nee The greatly reduced amplitude 
as well ag a shift of maximum towards later hours 
at Ahmedabad when compared with Kodaikanal 
appears to be connected with the change of altitude 
between the stations. This is also seen in the ioniza- 
tion chamber resulte obtained at Huancayo es oom- 
pared to the lower-level stations operated by the 
Carnegie Institution’. The amplitude of variation 
observed with our narrow-aperture Geiger counter- 
telescopes is larger than the omnidirectional ioniza- 
tion chamber results, as is to be expected. The 
increase of the percentage amplitude with elevation 
suggests the contribution of a larger number of low- 
energy particles which can make their effect felt at a 
high-level station but not at a sea-level station. 


Amplitudes and hours of maxima tn local time’ of 
atmospherts pressure and 
(B) 12-hr. harmonic 


_ , Binoe the variation is believed to be extra-terreatrial 

in origin, and the hour of maximum occurs at about 
the same local time during daylight hours throughout 
the year, a solar origin of this variation is suspected. 
The possibility of a part of the cosmio radiation 
vrigimatmg from the sun, as deduced here from the 
nature of the residual diurnal variation of mesons, is 
supported by the occasional large increases in oo&mio- 
rey intensity associated with solar flares, by recent 
observations sasociating variations of coamic-ray 
neutrons with solar promimertces, and by the large 
diurnal veriation of the star intengity in the upper 
atmosphere reported by Lord and Schein’. Riddiford 
and Butler? have recently described proceasea by 
which particles from the sun oen be accelerated to 
cosmic-ray energies. A olose study of the oocurrenoe 
of the hour of maximum under different conditions of 
observation of cosmic-ray intensity would throw a 
great deal of additional light on this subject. We 
hope to present shortly more data concerning this. 


e are paper to the ne En pe 
of India for this projeot. teful 
to Prof. K. R. R for miy S le dis- 


cussions, pertioularly concerning the meteorclogical 
aspects of the problem. 


N. BARABHAI 
U. D. DESAI 
R. P. Kana 
Physical Research Laboratory, 
Ahmedabad, India. - 
May 25. 


“Tango snd Forbush, Carnegie Institution of Washington, Pub. 178 


* Lord and Schein, Phys. Rev., 80, 804 (10850). 
* Riddiford and Butler, Paw. Mag., 43, 147 (1962). 
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Improved «-Track Autoradiographs of 
Biological Specimens 


use of Eastman Kodak nuclear track plates, 
type NTA, in the autoradiographio study of tissue 
containing thorotragt has been described previously’. 
Autoradiographs of this type are made as & matter 
of routine by floating & paraffined tissue section on 
to a photographic plate. However, during the floating 
and subsequent contact with wet emulsion, some of 
the radioactive material is leached out. Moreover, 
the: large opaque clumps of thorium ee in the 
tiasue make counting of a-tracks in the underlymg 
emulsion difficult. 

The difficulties can be surmounted when liqud 
emulsion is poured over the section. This technique 
has been applied by Leblond and 
oo-workers* and further improved 
by Bélanger’, who described the 
‘inverted autograph’ in which the 
tissue-amulsion complex is ım- 
verted and stained after process- 
ing. The ‘inverted autograph’ is 
of great advantage in the work 
with transparent sections, but 
observation of an autograph 
through tissue containing opaque 
substance is unsatisfactory. An 
attempt was therefore made to 
repeat the inversion process prior 
to final mounting for microscopic 
inspection. 

The Ilford G 5 emulsion which is 
available in the gel form was applied. 
The conditions adopted were as fol- 
lows: the emulsion waa liqueflod at 
= €. en poured over the deparaffined section on & 

Pipes inr ase slide at approximately 40? C. The emul- 
ai wae ied by means of an air stream and stored in 
a 5-om. lead shield inside the refrigerator. The G5 
emulsion was processed with an amido] developer and 
required an acetic acid stop-bath prior to fixing. 
When fixation was abnost concluded, hardener waa 
added. Inversion was done after washing, and the 
tigsue—emulsion complex was allowed to dry on the 
new slide before staining. Smoe slaining involves ** 

and subsequent drying, an effort must be 
made to keep the emulsion from wrinkling. It was 
found advantageous to out off excess emulsion at a 
distance of a few millimetres from the edge of the 
tissue section immediately before re-invermion. The 
difficulties in obtaming a plane tissuo—cmulson 
cornplex which will adhero smoothly to a glass slide 
after re-inversion were minimized when the thickness 
of the processed emulsion was well below 100 microns. 
Since the maximum range in emulsion of the a-part- 
icles from thorium and ite decay products is sbout 
45 microns, the emulsion layer need not be thicker 
than that range. 

The re-mverted autoradiographs give 4 clear 
picture of the distribution of the a-emitter in the 
tissue. Counting and topographic co-ordination of 
tracks with their pointe of ongin in the tissue is 
extremely easy, even where large clumps of deposits 
are present in the tissue. Leaching of the radio- 
active material d the histological fixation of the 
tissue cannot be avoided completely; but, with 
proper precautions, contamination by dissolved and 
redistributed radioactive material becomes negligible. 
Thefefore, in this case, the method of freeze-drying 
offers little advantage. 
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The diffusion of thoron out of the section and into 
the emulsion durmg manifesta itself more 
strikingly in the poured G 5 emulsion than in the 
NTA plate. The emulsion over the tissue apntais 
& multitude of thoron stars and, due to the favourable 
geometrical conditions, the bebility for all four- 
prongs of the thoron stars vieib ie to very MAE 
Also, the associated f-particles show in 5 
emulsion as tracks. Storage of the plates in a lead 
shield reduces the accumulation of electron baok- 
ground tracks odmsiderably (about a factor of 50 
after a 10-day exposure). 

Experiments are in progress in which the same 
technique is being applied to tissue containing beta 

This investigation was supported by the James 
Picker Foundation on the recommendation of the 


' Committee on Radiology, National Research Council. 


o 


Note added in proof : Since this communication was 
submitted, a letter by Prof. L. F. Bélanger upon the 
subject and dated July 15 has been published in 
Nature of October 11, p. 625. : 

Hapa Lavi 


Depertment of Biological Isotope Research, 


Zoophyaiologioal Leboratory, 
U: ity of Copenhagen. 
une 14. 


1 Levi, H., Biochim. of PBopkys. Acta, 7, 198 (1051). 


1 Gross, J., B~ Nadler, N. J, and Leblond, O. P Amer. J. 
` (1951). Leblond, O. P., and Grom, J., Endo- 
erin., 43, 806 (1048). À 
* Bélanger, I. F., Anat. Rec., 107, 149 (1960). 


Abnormalities in the lonosphere at High 
Latitudes 

THs object of this communication is to direct 
attention to some interesting features of the incidence 
of the abnormal ionization in the E- and D-regions 
of the ionosphere at high latitudes during periods 
of magnetic disturbance. 

For convenience, we select for study types of 
storm disturbance which are easily identified in, the 
tables of data circulated by ionospheric observatories : 
(a) Storm H, the dense form of abnormal Æ which is 
totally reflecting on frequencies high compared with 
the E oritical frequency (for example, present above 
6 Mo./s. or preventing observation of the P2 critical 
frequency) ; (b) storm D, the intense D-region ioniza- 
tion which attenuates high-frequency waves so that 
they cannot be received at vertical inoidenoe on any 


The variationg of the frequenoy of oocurrenoe of 
these phenomena with time and position are readily 
evaluated and are found to have very interesting 
properties. The polar region may be divided into 
three zones, in each of which the incidence of the 
phenomena varies in a fairly regular manner. The 
m D rone may be oalled the ‘storm belt’. 
In this disturbances are particularly frequent and 
intense and show very regular and coherent variations 
with longitude. This zone overlaps, but is probably 
not identical with, the rone of maximum auroral 
activity. The number and intensity of the M- and 
D-region disturbances decrease rapidly with distance 
outside the storm belt but are 


are radically different from those found 
elsewhere, but are modifled locally by the activity 
in the storm belt. It is interesting to note that the 
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In the ‘polar zone’, the diurnal variations of both - 
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characteristics of the fluctuations in the J'2-region 
are also anomalous in this sone. 

The diurnal variation of the storm E at all stations 
in the storm belt is very large. Thus, for example, 
over Canada about 80 per cent of the occurrences 
are found between 2000 and 0200 r.w.T., and lees 
than 5 per cent between 0800 and 1600 n.w.T. The 
local time at which the diurnal maximum probability 
of occurrence is found is almost independent of 
longitude, changing from about 2100 L.x.T. in Sweden 
to 2800 L.M.T. in Canada. Thus the ionization be- 
haves, approximately, as if it were generated in the 
classical manner by & stream of charged particles 
entering the ionosphere at æ fairly constant angle 
relative to the direction of the sun. The diurnal 


is particularly great for the most dense forma of 
storm E ionization which are practically oonflned- 
to a gub-xone centred near Canada (Fig. 1). 

The storm D ionization in the storm belt has quite 
different characteristics. The diurnal variation, is 
leas than that for storm E owing to the presence of 
occasional periods during which the ionisation is 
present continuously for more than 24 hr. If these 
periods are omitted, the diurnal range becomes oom- 
pereble to that found for the storm E, and most of ` 
the disturbances occur within +8 hr. of the 
maximum. 

The time of maximum rate of occurrence near the 
centre of the storm belt varies in & most remark- 
able manner with longitude. The form of this varia- 
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Fig. 2. Positions of storm D-rone maximum activity with time 
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tion may be clarified by plotting the longitudes at 
which it is found at different universal trmee (Fig. 2). 
As may be seen, the observed points, which are 
based on three years resulta in most cases, lie on & 
pair of straight lines separated by 180° (or 24 hr.), 
each of which repeate every 48 hr. Thus we can 
demonstrate the existence, at any instant, of two 
centres of activity on the D-region spaced 180° apart 
which rotate once around the earth every 48 hr. In 
contrast to the storm E, the probability of occurrence 
of storm D near the centre of the storm belt is almost 
constant throughout the western hemisphere between 
Sweden and Alaska. 

The lesa intense forms of storm D perturbation, 
which do not completely attenuate all signals, have 
more oomplheated vamations which combine the 
characteristics of the storm E and storm D perturba- 
tions discussed above. 

An examination of mdividual disturbances shows 
that there is a close connexion between the sreas 
affected by active D centres, F2-region perturbations 
and abnormally intense local magnetic activity. ` 

The work described above was carried out as part 
of the programme of the Radio Research Board, and 
this note is published by permission of the Director 
of Radio Research of the Department of Scientific 
and Industrial Research. 

W. R. Pracorr 

Radio Research Station, 

Slough, Bucks. 
July 7. 
Apnena Ye: gamni i end Ingram, L J. 
1 Meok, J. H., J. Geophys Ras., 54, 339 (10410). 
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Insulin and the Permeability of Cell 
Membranes to Glucose 


* Tus effect of insulin in accelerating the perrpheral 
atilization of gluoose is generally ascribed to an 
action on the enzymio carner system responsible for 
the intracellular oxidation of glucose, in which the 
first step is the hexokinase reaction. 

More recently, evidence has accumulated suggesting 
that the locus of action of insulin may be, not on 
intracellular enzymes, but upon the transport mech- 
anism whereby gluooee is transferred across the cell 
membrane from the extracellular to the intracellular 
fluids. Such evidence is to be found in the work of 
Levine and his colleagues! on the effect of insulin on 
the distribution of galactose between the blood and 
the tissues, and in the effect of msulin in accelerating 
the rate of transfer of glucose across the blood- 
aqueous barrier’. 

This concept is further strengthened by studies on 
the uptake of glucose and other sugars by the isolated 
rabbit lens. Pairs of lenses immediately on removal 
from the eyes of anmsthetized rabbita were decap- 
sulated and quickly in ea They were then placed 
in tubes contaming 3 of Krebe-Henseleit-Ringer 
phosphate solution, pH. 7-4, at 37°C. A sample of 
aqueous humour from one of these eyes had pre- 
viously been removed by paracentesis and ite glucose 
concentration estimated. Glucose was added to the 
medrum so that :ta glucose concentration was identical 
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The meen"uptake of glucose by the normal lens 
was 0-202 mgm./gm. lens subetenoe/hr.; in the 
presenoe of insulin the uptake was 0-71 mgm./gm./hr. 
Insulif had thus accelerated tho rate of uptake by 
350 per cent. When homogenates of lens tissuo were 
used, the rate of uptake of glucose waa acoelerated by 
only 83 per cent. When galactose was added to 
the medium and one hour allowed for equilibration, 
there was no uptake of galactose by the normal lens ; 
but in the presence of insulin the uptake was 0:11 
mgm./gm./hr. When sucrose was similarly employed, 
there was no uptake either in the presenoo or absence 
of jnsulin. 

Insulin greatly &ocelerates the rate of glucose 
agamilation by the intact lens, but does so to & much 
less extent in hom tes in which the ocell mem- 
branes have been bro. down. Although the normal 
lens did not utilize galactose, nevertheless galactose 
ir transferred into the cell in the presence of insulin ; 
it is of interest to note that such lenses becamo 
opeque much more quickly than did lenses im the 
abeence of galactose, suggesting that galactose blocks 
the ‘glucose utilization mechaniam. There 18 no 
specialized system for the transport of sucrose across 
the oell membrane, and henoe insulin cannot promoto 
the uptake of sucrose. 

This work affords added support for the concept 
that an important action of insulin is to increase the 
permeability of cell membranes to biologically import- 
ant sugars by accelerating an enzymio transport 
mechanism, and that in ita absence such substances 
must enter the cell by solution in the cell membrane 
or by through ‘pores’. The low lipoid solu- 
bility and high molecular weight of the sugars mean 
that their rate of entry by these routes would be 
slow, so that the organism, in the course of evolution, 
has developed these specific accelerator mechanisms 
to facilitate the entry of an adequate amount of 
glucose mto the cell. The hyperglyowmus of diabetes 
mellitus is the result of the inability of glucose io 
onter the cells, rather than of a failure of intracollular 
enzymic oxidations. The intracellular oxdations 
essential for the life of the cell are maintained in 
diabetes mellitus largely by the utilization of 2- 
carbon-atom fragments obtained from the breakdown 
of fata, which are able to enter the cell because of 
ther high lipoid solubility. 


E. J. Ross 
Institute of Ophthalmology, 
Judd Street, 
London, W.O.1. 
July 19. 
] Klein, 8, and Huddlestun, B. J. Biol 
Chen 179, 085 (1049 D BR. Goldstem. X 8., Huddle- 
B. etn, B. P. Amer. J Phynol, 163, 70 (1950) 
M. 8., Henry, L, Huddleston, B., and Levine, R., 
Fed. Proc., 11, 65 (1962). 


* Rom, I J., J. Physiol, 118, 414 (1952). 


Histochemical Detection with 
Ditetrazolium Chloride of some Enzymatic 
Activities in Isolated Mitochondria 
Ix an earlier paper’, I have reported that ditotra- 
zolium chloride, a substance introduced by Seligman 
and Ruthenburg? for the histochemical detection of 


with that of this aqueods humour. One unit of» succinoxidase in tissue sections, can also be used for 


soluble insulm was added to one of the tubes, and 
both were incubated at 37°C. for 3 hr.; samples 
were ramoved from both tubes after 10, 60 and 180 
min. 


the detection of the same enzyme in mitochondria 
isolated from kidney and liver. This has been recently 
confirmed by Sahiebler* on the granula isolated from 
the neurohypophysis by differential sedimentation. 
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(—, negative reaction ; +—, very woak positive ; +, 
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Since ditetrazolium chloride is an indicator for 
oxidation-reduction processes, an investigation was 
begun to determine if this substance could also be 
used for the histochemical detection of other enzymatic 
activities in isolated mitochondria. 

Mitochondria were isolated from rat liver and 
kidney by Schneider’s method. A small amount of 
the mitochondrial sediment was stratified on the 
interior surface of small tubes, and a mixture oon- 
E one part of ditetrarolium chloride (1 mgm. 
per of distilled water), one part of physiological 
saline, one part of 0-01 M hate buffer solution 
(pH 7:4) and one part of substrate solution was 
added until the final volume of 1 ml. was obtained. 
Control was made by omitting either the substrate or 
the colour solution. The tubes were then kept in a 
thermostat at 38? O. i were made after 
80 miv., 1 hbr., 2 hr., 6 hr., 12 br. and 24 hr.; when 
a blue colour was given, it indicated a Positive 
reaction, 

The following substrates were used, at the con- 
centration indicated: sodium lactate 1 M, sodium 
a-glyoerophoephate 0-2 M, sodium di-malato 0-2 M, 
dida te 0-2 M, i(--)-alanine 0:2 M, di-glutamate 
0:2 M, tyramine hydrochloride 0:25 M, sodium 

butyrate 0.2 M, glucose 0-2 M, ethanol 1 mgm., 
hypoxanthine 1 - The resulta obtained are 
shown in the table. was observed that the 
ditetrazolium chloride ita the histochamioal 
detection in isolated mitochondria of lactodehydro- 
genase, of a-glyoerophoephate dehydrogenase and 
of malic oxidase, which gave very strong positive 
reactions. 

The reaction was also positive for d-amino-acid 
oxidase, oxidation of dl-elanine being more intenge 
in kidney than in liver mitochondria. V weak 
reactions were obtained for tyraminoxidase m both 
liver and kidney and for xanthinoxidase only in 
kidney mitochondria. The reaction was negative for 
alcoholdehydrogenase, glucosedehydrogenase, I-amino- 
acid oxidase and for the oxidases of glutamic and 
butyric acids. 

The resulta obtained by this histochemical method 
agree with those previously obtained by manometric 
techniques on the localization in mitochondria of 
lactic dehydrogenase’, a-glyoeroph te dehydro- 
ganase*, malic dehydrogenase’ d-amino-acid 
oxidage*.*, 

The es, 
suoh aa o-acid oxidase and alooholdehydro- 
genase, which were found to be present in mito- 


Tt 


ive reaction given by other 


chondria by other techniques, can be attributed to 
the low intensity of these enzymatic activities. 
Manto UmBERTO DIANZANI 
Dept. of General Pathology, 
University of Genoa, 
Genoa. July 2. 
?!Dianzani, M. U., Bap. Cell Research (in the press) 
"Seligman, A. AL, Ruthenburg, A. ML, Seiemos, 118, 317 (1961). 
H 


Arch Fusiolons, 60, 187 (1951). 
» Arch. Fisiologia, 58, 181 (1961). 


P. and Lehninger, A. L, J. Biol. Chem., 179, 057 
275 (1960). 


Adv. Bei. Research Oonferenoo on Cancer, 


Formation of Adenine Nucleotides from . 
Adenine by Pigeon Liver Homogenates 


ALTHOUGH the mechaniam' of the formation of 
inoeinio acid from hypoxanthine! or glycine and formio 
acid’, and the phosphorylation of adenosine to form 
b-adenylio &oid*?*, have been studied in cell-free 
systems, the participation of adenine in nucleotide 
synthesis has received little attention. During an 
investigation of the pathway of incorporation of 
radioactive adenine into ribonucleic acid by in vitro 
systems in this laboratory, it was found that homo- 
genates of pigeon liver were very active in the 
formation of acid-soluble adenine nucleotides within 
a short time. 

In a typical experiment, 2-5 yM of adenine-8-'40 
hydroohloride* (containing 3-4 x 10* counta/min. cor- 
responding to 2-2 uO. carbon-14) were incubated at 37° 
for 20 min. with 15 ml. of & pi liver homogenate 

ining 2 gm. of tissue in following medium : 
0-13 M potassium chloride, 0-016 M potassium dihy- 
drogen , 0.0046 M sodium bicarbonate, 
0:0001 M sodium fluoride, 0-002 M magnesium sulphate 
brought to pH 7-1 with ammonia. The barium salta of 
the nucleotides were precipitated from the acid- 
soluble fraction at pH 8-2 in 80 per cant alcohol by the 
method of LePage‘. A diluted solution of the regener- 
ated barium free nucleotides was b t to pH 5-6 
* and passed through a ‘Dowex-1-chloride’ column (8:5 
om. x 0-8 am.?). The effluent contained an, as 
yet, unidentified substance which seems not to be 
identical with adenine, adenosine, S-adenylic acid, 
adenosine di- or tri-phosphate. Further work is 
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th adentne-8-! 


^ being done to determine the composition of this 


material, ginoe in some experiments it oontaing a 
fairly large proportion of the original radiocarbon. 

The column was then eluted according to the 
method of Cohn’, as shown in the accompanying 
diagram, and 10-ml. fractions were collected. The 
pH extinctions: at 260 my and carbon-14 were 
determined for each fraction and the results are 
summarized in the diagram. 

It oan be seen that the relatively small amount 
of adenine incubated with the tissue was mainly 
converted to the adenosine-5’-phosphorio acids. The 
identity of the adenoame monophosphate was oon- 
firmed by the differential enzymatic spectrophoto- 
metrio method of Kalokar* with S-adenylio acid 
deaminase prepared fram rabbit muscle. All the 
absorption at 260 was due to material which 
gould be deaminated by the enzyme. The fractions 
marked ADP and ATP (ádenosine di- and tri-phos- 
phate) a ee ye eee 
of potato apyrase along with the 5-adenylic acid 
deaminase. While the adenosine diphosphate fraction 
reacted quantitatively with the enzymes, the content 


of adenosine bd antag determined enzymatically 
was about one- that indicated by the 260-myu 


absorption. This may &ooount for the lower relative 
count observed. It can be caloulated that the 
activities of the adenocame mono- and di-phosphate 
correspond to & fourfold dilution of the original 
adenine 


The proportions and activities of adenosine mono-, 
di- and tri-phosphate vary considerably from one 
experiment to another, but the total oounta found in 
the three nucleotides were usually 40—70 per cent of 
the initial oarbon-14 added. 

In another experiment the materiel which was not 
pd by barium "and aloohol was analysed 

vds or chromatography ; ib was found to consist 

of labelled ee eee eA 
ead corresponding to & sixfold dilution of the 
"ihnen adenine. <A study of the formation of 
ypoxanthine as & function of time indicated that it is 
bably not derived directly from adenine, as has 

e suggested’ for rabbit marrow slices. 

* The possibility that adenosine is the intermediate 
between adenine and adenosine monophosphate is now 
being investigated, as is the isolation of the enzymoe 
responsible for the formation of 5-adenylic acid. 


` 


NATURE 





127 


I wish to thank Dr. H. M. Kalckar for supplying 
me with the labelled adenine, and to acknowledge 
his stimulating oriticiams and guidance. This work 
was performed under a fellowship of the American 
Cancer Booiety, Inc., recommended by the Com- 
mittee on Growth, U. S. National Research Council. 

EUGENE GorpwAssER* 
Institute for Cell Physiology, — 


University of Copenhagen, 
IT 17. 
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* Kalokar, H. M., J. Bis. Chem., 187, 445 (1917). 
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Effect of Sulphydryl Reactants on Liver 
Ribonuclease 


WHILE investigating the characteristics of rat liver 
ribonuclease it was noted that several reagenta which 
react with sulphydryl groups increased the activity 
of this enzyme in homogenates. 4 x 10+ M silver 
or lead ions increased the activity approximately 
25 per oent, while saturation of the teet system with 
p-cohloromercuribenzoio acid or phenyl mercuric 
chloride caused a similar increase. Cupric ion of 
4 x 10- M oonoentration was, however, inhibitory 
to the extent of 50 per cent. The inhibitory action 
of cupric ions could be reversed by the addition of 
2,8-dimeroeptopropanol (BAL); but this compound 
had no effect on systems containing the other 
sulphydryl reacting agents, or on the enzyme alone. 
The scoompanying graph shows the results of a 
typica] experiment. 

The method of Roth and Milstein! was employod. 
for the assay, and the control contained 10:0 ml. of 
veronal-acetate buffer of pH 7-75 and 0-17 M with 
respect to sodium ion; 2-0 ml. of 1:50 rat lver 
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homogenate and 3-0 ml. of distilled wator. 1 0 ml. 
of 0-01 M lead chloride, silver nitrate or cupric 
chloride was substituted for 1-0 ml. of distilled water 
m separate flasks, while 10-0 mgm. of pfehloro- 
merouribenzoio acid or phenyl mercuric chloride was 
added to other flasks containing the same components 
aa the control. At xero time, 10-0 ml. of 1 per cent 
labelled yeast ribonucleic acid was added to each of 
the flasks, and after 40 min. 50 mgm. of 2,8-dimer- 
oaptopropanol was added to each. At l0-min. 
intervals, 8-0-ml. samples were withdrawn from the 
mixtures and to them was added 3-0 ml. of 1-0 M 
orio-acid in 76 per oent ethanol. Blanks m 
which 2-0 ml. of water were substituted for the liver 
homogenate were run for each of the test systems. 
After addition of the &eid-aloohol, the solutions were 
filtered and the radioactivity determined on an 
aliquot of the clear filtrate. The radioactivity of the 
blank filtrates was subtracted from the respective 
experimental filtrates to give the values shown in 
s graph. In general, the sulphydryl reactants had 
effect on the substrate, although methyl 
piyoxal caused an increase in the acid solubility of 
the mbonuoleic acid. This increase m acid solubility 
did not occur below pH 6, however. 

Although other explanations are possible from the 
results obtained, it appeared likely that a E 
containing subetanoe in liver h bir iue. 
as 8& ribonuclease inhibitor, and that hydry. 
reactants could counteract this inhibition, at in 

. The anomalous action of cupric ions may be 
due to direct combination of this ion with the enzyme 
or substrate in preference to the inhibitor. As further 
evidence for the presence of a ribonuclease inhibitor 
in liver homogenates, it has been found that the sum 
of the activities of separate liver and kidney homo- 
genates is greater than the activity of the same 
homogenates when mixed. Recently, Pirotte and 
Desreux have described an mhibitor for ribonuclease 
m guinea pig livert. 

The presence of an inhibitor in liver which is absent 
from kidney might explain the considerably smaller 
ribonuclease activity of liver. The liver inhibitor 
may be heparin or & hepaerin-lipoprotein ooamplex* 
which haa been shown to oantain oysteine, and i$ haa 
been demonstrated that heparin is a potent inhibitor 
of ribonucleases*. Further work is in progress to 
determine the nature of these phenomena and their 
relation to cell division and growth. 

Jay 8. Rora 
Iso Laboratory, 
Hahnemann Medical College and Hospital, ` 
Philadelphia 2, Pa. 
July 12. 


1 Roth, J. 8., and Milstein, B. W., J. Biol. Chem., 196, 190 (1052) 
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* Roth, J. B., Fed. Pros., 11, 277 (1062). 
1 Piro&te, M., and Desreux, V., Bull. Soo. Chim. Balg., 61, 167 (1052). 


Sudden-Death Disease of the Clove Tree, 
Eugenia aromatica 


Tun clove crop of the Zanzibar Protectorate, on 
which the economy of the islands is basged, e 
and which provides nine-tenths of the world’s supplies, 
is seriously threatened by the sudden-death 
In 1950, it was estimated that at least half of the 
clove trees in Zanzibar Island had already been 
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killed by this disease, and that in the island. of 
Pembe there were more than two thousand separate 
outbreaks}. : The disease has made rapid progress 
since that date. 

An organization for research into olove diseases 
was set up by the Colonial Office in 1947. Preliminary 
fleld stu showed that sudden-death was almost 
certainly caused by & pathogen, and & virus was 
considered the most probable’. For three years, 
however, every known technique for revealing the 
presence of a virus was used with consistently nega- 
tive results. 

This led us, late in 1950, seriously to re-examine 
the possibility of a fungal cause, a hypothesis which 
had been considered unlikely, as it was generally 
believed that this had been disproved by previous 
workers. We then found that sudden-death is invari- 
ably associated with & hitherto undescribed species 
of Valsa. The absorbing roots die at a comparatively 
early stage of the disease. and the fungus oan then 
be isolated from the distal parte of the root system. 
It can be found at the collar a week or more after 
death and afterwards spreads rapidly throughout the 
tree, producing an intense yellow colour in the 
invaded tissues. Extensıve surveys have shown no 
instance of sudden-death where this Valea was 
absent, and we have never found it in trees which 
have been Killed by other agencies, such as fire, 
drought or severe dieback. Furthermore, we have 
failed to find any other fungus consistently associated 

iments have shown that Valsa can readily 
m the tissues of mature clove trees, that young 
trees are comparatively resistant, and that seedlings 
are immune. Field experiments in which massive 
spore suspensions have been applied over & period 
of some months to uninjured roote of mature trees 
have demonstrated that the absorbing roots are 
attacked by the fungus, which later invades the 
fibrous root system, advancing in the cambial region, 
whence it spreads to other tissues. 

Young clove saplings, between tho ages of about 
eight and eighteen years, frequently suffer from a 
progressive decline over some Men HD by 
a root rot; this oocurs m planti viously 
devastated by sudden-death and in pis the old 
stumps are almost invariably left standing. We have 
found Valea associated with this root rot, and consider 
the disease to be the symptom-expreesion of attack 
on young trees which are not yet fully susceptible to 
this fungus, and thus to be a form of the sudden- 
death disease. 

It is not known how new outbreaks of sudden-death 
arise in previously disease-free areas, of which only 
a few still remain. We think ıt significant that in 
trees in these areas, as in the infected parts of the 
islands, Valsa can often be found acting as & wound 

ite and causing & branch dieback. 

Details of this work will be reported elsewhere. 


Experimental Station) 
Clove Research Scheme, 
Zanniber. 
Sept. 11. 


1 mum F. Sheffield, F. M. L., Swainson, O. B., and Winter, 
dd. J. Esp. firs 39, 145 (1081). 
+ xoa. v J., and Bheffeld, F. M. L, Ame. App. Biol, $8, 419 
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A Freshwater Eel on Zanzibar Island 


Playfair and Gunther's ‘Fishes of Zanzibar’, 
1866, bears a somewhat misleading title, for some of 
the ies inoluded come from places other than 
Zanzibar, some quite distant. 

“Zanzibar” to-day means Zanzibar Island itself, 
whereas in earlier times the dominion and name ex- 
tended over & wide area, including the coastal regions 
of East Africa. In consequence, creatures unknown 
from the Island itself have been recorded as 
in "Zanzibar", One such is the freshwater eel, 
Murena mossambica Peters, 1844. 

Owing partly to the porous nature of the Island, 
there are few and restricted bodies of freah water 
on Zanzibar, and there is only one run of water which 
merits naming as & river, and that disappears before 
it reaches the sea. The wide fluctuations in ocean- 
level during the Pleistocene would, in periods, have 
reduced the present Zanzibar Island to at most & 
group of islets, with almost certain extinction of most 
of the freahwater fauna of the more extensive 

ower drowned levels. During the recessions of the 
glacial periods some of this may have been restored ; 
but there is no evidence that the larger rivers of the 
adjacent mainland flowed near Zanzibar. It is there- 
fore not surprising that there is only a severely 
restricted freshwater ichthyfauns on the Island, only 
three or four species having been found there. In 
ing, it may be indicated that some of the recent 
wide fluctuations in ooean-level may well provide & 
clue to the reu E of at least some of the puzzling 
features in the land fauna of Mafa, Zanzibar and ` 
Pemba. 

In current iohthyological literature, the freshwater 
eel is listed as occurring in Zenziber. No lees than 
three species, namely, mossambica Peters, 1844, 
bengalensis Gray, 1830, and australis Richards, 1841, 
are stated to be present in Zanzibar by Boulanger 
("Freshwater Fishes of Afrioe", 3; 1915). These 
are apparently based on 8 recorded in 
Playfair and Gunther’s ‘Fishes of Zanzibar” of 1866. 
A record of mauritiana Bennett, 1881, from Zanzibar 
by Weber and de Beaufort (‘Fishes of the Indo- 
Australian Archipelago”, 3, 247 ; 1916) is presumably 
based on the record of A. johanne in Playfair and 
Gunther’s ‘Fishes of Zanzibar". 

Investigation reveals that none of the records is 
from Zanzibar Island itself, and so far as may be 
ascertamed there is no authentio record of any 
species of freshwater eel having been found there. 
If the marine origin of the eels of this ion be 

, 88 they are found in the Ruvu and Pangani 
Rivers of the adjacent mainland, but for the accident 
that only comparative trickles of fresh water reach 
the sea from Zanzibar Island, it is surprising that no 
eels have ever been found there. 

During 4 recent visit to investigate the fish life of 
the Zanzibar area, I inquired invo the matter of the 
freshwater fishes, which have been investigated by 
several people during the past hundred years; but 
no further discoveries have been made in that period. 
Towards the close of my stay I learned that & 
‘water snake’ had been sean in a disused reservoir in 
which the lower '"Chem-Chem" spring is completely 
enclosed ; this structure is an unfortunate experi- 
ment by an engineer of earlier times, it is said, for 
he had failed to determme in advance the hydroatatio 
level of the source of the water. At my request the 
authorrties kindly agreed to assist, and by means of 
& portable pump the water in this enclosed and roofed 
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structure was reduced to & level where it kept pace 
with the restored flow through the porous coral rock. 
No life visible in the consid: sate body of water 
remainihg ; but by means of an irritant chemical 
end nets, we soon the ‘water snake’, which 
proved to be a 80in. well-nourished specimen ‘of 
Murana mossambica Peters, 1844, apparently the 
first to be known from Zanzibar Island. 

This spring lies leas than half & mile from the sea; 
but how the fish got into rb isa mystery, as no water 
has ever flowed out of it, and the manholes in the 
roof of the enclosing structure have iron covers, sup- 
posed to have been kept closed for many years. It 1s 
just possible that & minute elver might have come 
through the eye of the spring, but not very hkely 
in view of the abeence of flow. The alimenta in this 
specimen have not yet been examined, but rte food 
can have consisted of little else than insects, and most 
likely of the smallest only. 

- J. L. B. SWITH 
Rhodes Univeratty, 
Grahamsto 


wn, 
South Africa. 
Oet. 23. 


Encapsulation in Rumen Bacterial Fractions 


Mursops of fraotionating the rumen contents of 
sheep previously deacribed in the literature (see, for 
S footnote 1) involve centrifugation of un- 
cooled, strained, rumen liquide at varying speeds on 
centrifuges running at room temperature. These 
procedures were found by us to be unsatisfaotory for 
two reasons. First, during the time between collection 
e centrifugation of the liquids, the com: eu Pu. of 
oye might alter aa a result of bacterial ferments- 
A and autolysis; and secondly, during the oentri- 
fugation, especially at high speeds, the hquids warm 
up to as much as 40° O., thus setting up convection 
currents in the centrifugate and causing fermentation 
with the liberation of gases which break up the sedi- 
mente. We have found that these difficulties are 
overcome by the following procedure, which allows 
of fractionation on & small scale. 

Rumen contents were collected through a perm- 
anent rumen flstula* by means of a wide-bore glass 
tube fitted with a rubber suction bulb, and imme- 
diately pipetted into & conical flask cooled in & 

mixture of ice and salt, which reduced the 
temperature of the rumen contents to c. + 1? C. in 
10-15 min. Further operations woro thon carried 
out in & cold room at + 1° C. The rumen contants 
were strained through & 60-gauge copper gauze to 
remove plant particles. (It is well to note that, if 
the fractions are required for cultural studies, the 
copper gauze should be replaced by bolting silk, as 
amall traces of copper have & bactericidal effect.) The 
resulting liquid was oentrifuged for 20 min. at 22,500 g 
in a ‘Superspeed’ head on & refrigerated centrifuge 
(M. 8. E., London), conditions bemg adjusted so that 
the rumon liquid remained at + 1? to + 3° dunng 
centrifugation. If the temperature was further 
lowered, ice began to separate from the liquid. 

Two sheep were used in the experimente. One 
was fed mixed concentrates (250 gm.) and potato 
*starch (100 gm.), twice daily, with one feed of hay 
(250 gm.) in between, and the other was fed on hay 
(ad lb.). The rumen contents were sampled three 
hours after the morning feed. The samples from the 
starch-fed sheep were thick and formed four distinot 














fractions on oentrifuging. These are deeoribed in 
the accompanying table. ; 

Fractions 1 and 2 from the rumen liquids of the 
hay-fed sheep were similar to those from the starch- 
fed animal but factions B aad & formal a emo 
layer. The sediments were easily separated by 
repeated washing with a amall volume of phosphate 
buffer (0-1 M; pH 7-0). A photomicrograph of a 
typical bacterial fraction (2) from the rumen liquids 
of & starch-fed sheep is shown in Fig. 1. 
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Fig. 2. Bacterial fraction 
diet. Wet indian ink 
showing extensive 


Examination of fraction 2 by Duguid's indian ink 
technique? ahowed that large numbers of the bacteria 
were heavily encapsulated, a fact which has not been 
noted in fractions prepared by the usual methods. The 
largest capsules, up to 9u in transverse diameter, 
were found on the bacteria from the hay-fed sheep. 
In the fraction from the starch-fed sheep large clumps 
of agglutinated bacteria surrounded by capsular 
material were seen. Moir and Masson‘ have recently 
described a survey of whole rumen contenta, either 
fresh or moubated in vitro for one hour with glucose, 
in which they noted some encapsulated organisms. 
The present work suggesta that encapsulated organ- 
iams constitute large part of the bacterial fractions. 
This capsular material appears, from preliminary 
experimenta on a strain of rumen streptococcus 
wsolated in pure culture’, to contain polysaccharide 
which, like the majority of the bacterial, capsular 
materials so far investigated, does not stain with 
iodme. However, whether this capsular materjal 
oan be utilized by the host animal at a later stage in 
the digestaon cycle, as can starch-type intracellular 

lysaccharides*, or can be converted by , other 
biotena inco teo diaeta of value to the host cannot yet 
be stated. 
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We wish to thank Dr. À. E. Oxford for interest 
shown in this work and for pla&emg the hay-fed 
sheep at our disposal. 

P. N. Hopson 
MancAnmwr J. MacPrerson 
Rowett Research Institute, 


Bucksburn, 
Aberdeenshire. 
July 21. t 
1 : , F., Biochem. J 400 (1044), Jobn- 
Belti Ae oe paier, Fy Bob EA Wo ) 3. c. 
J. Animal Sov, 3, 287 (1944). Heald, P. J, Bru. J. N 5, el 


(1951). 
a A. T.,‘and Innes, J. R. AL, Quart. J. Bap. Pkynol, 29, 
ere (0030). s 
* Duguid, J. P., J. Path. Baot., 80, 265 (1048). 
* Motr, R. J., and Masson, M. J., J. Path. Bast, 64, 343 (1052), 
E gi Margaret J. and Oxford, A. H., J. Gen. Microbiol, 
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* Baker, F., Nature, 160, 470 (1912). 


A New Trematode Metacercaria from 
the Eyes of Trout 3 


SHVHRAL workers'-* have reported the occurrence 
of oye metacercaris from various British freshwater 
fishes, and all have regarded their specimens as 

; volvens. This, as described originally 


Diplostomum d 
. by Nordmann (1832) and reported later various 


workers, has an oral sucker much than 
the ventral, and its lateral adhesive organs are - 
never in the form of cup-shaped structures. 
Moreover, ita ventral sucker is also shown to be 
pre-equatorial in pomtion. During an investigation 
on the trematodes of the brown trout, Salmo irutta L., 
at Edinburgh, I obtained, mostly from the vitreous 
humour of the eye, a metacercaria in which the oral 
sucker was muob larger than the ventral, the lateral 
adhesive organs formed cup-shaped  suoker-like 
structures and the ventral sucker was post-equatorial 
in position It is, therefore, distinot from Diplostomum 
volvens. Furthermore, the present metacercaria on 
comparison comes nearer to some of the American 
and Australian species of Diplostomulum but drifers 
from all these in several important features. It is, 
therefore, regarded as & new ies and designated 
Diplostomulum trutte n.sp. ; being 
the name given to eye metacercaria of which the 


specific description is as follows. 
The fore-body is large and the hmd-body very 
small; ab the lateral sides of the anterior end are 
deep cup-shaped suoker-like structures which oan 
be protruded as ear-like lateral adhesive organs (1.a.o.). 
m A apona (Uf oct 1-1 mm. length, the 
oral guo (o.eu.) measures 0:11 mm. in diameter 
and the ventral sucker (v.su.), which is post-equatorial 
and much smaller than the oral, measures 0-075 mm. 
in diameter. A short prepharynx leads into a globular 
pharynx (ph.), followed by a short omophagus and , 
two intestinal osoe extending into the hindbody. 
A well-developed holdfast organ (h.o.) lies posterior 
to the ventral sucker. Minute papille cover the body 
cuticle and a large number of spheroidal bodies 
(sph.b.) oocur internally, especially concentrated in 
the middle third of the forebody. A well-developed 


. bilobed exaretory bladder (e.5.) opens postero-dorsally 


at the excretory pore (e.p.). In some living examples 
a number of longitudinal and transverse excretory 
vessels with about twenty-four flame cells could be 
made out. 
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Diplostomubon trutio nsp., showing body structures 


This metacercaris is widely distributed in Sootland. 

It is with great pleasure that I thank Prof. James 
Ritchie for providing mo with faolities to carry out 
this investigation in the University of Edinburgh. 


M. B. Lan 
Department of Zoology, 
University, Luoknow. 
1 Taylor, E. A., and Bayle, H. À., Treas. Roy. Soc. Trop. Med. Hyg., 
H, $39 (1050). 
‘Rushton, W., Natwre, 140, 1014 (19037); 141, 289 (1938). 
* Baylis, H A. Proc. Iann, Soo London, 161, 130 (1989). 
“Dawes, B, Vatwre, 170, 72 (1952). 


Growth and Axon Formation in the 
Midbrain of the Chicken Embryo 


In the development of anterior horn cells, Hydén! 
recognizes three successive phases. The first is one 
of intensive growth without axon formation. In the 
second, growth is diminished, but axon formation 
occurs. In the third phase, growth is again intensive 
and associated with continued axon formation. The 
resultmg peripheral axon can, in the adult, be re- 
generated by & ‘revival’ of this stage. 

Tt is thus of interest to inquire whether equivalent 
phases oocur in the development of nerve cells the 
axons of which remain, within the central nervous 

and which cannot regenerate. In the chicken 

embryo, such cells are found in the dorsal region of 

the midbrain vesicle which contributes to the corpore 

bigemina, and observations have been made on this 
on. 

As in other parts of the central nervous system, 
axon formation cannot be demonstrated in tbe cells 
of the ependymal layer; but, in the earlier stages of 
development, these cells grow and divide rapidly and 
correspond to the first phase. However, when cells 
pass from the ependymal to the mantle layer, axon 
formation occurs. The developing axons acoumulate 
Do, TEPA ne i ee 
of which 18, for & time, an indication of the amount 
of axon material formed by the mantle cells imme- 
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diately underlying any particular region. Although 
this relationship becomes modifled by the ingrowth 
and oytgrowth of axons, the modification 1s not 
mmportant before the eighth day of incubation. 
Hoadley! transplanted the three-day midbrain on 
to the chorio-allantoic membrane and, five days 
later, found that, although smaller than the controls, 
the transplanted midbrams had & normal architecture, 
achieved in the absence of ngrowmg or outgrowing 
axons. 

Since cell divimon does not occur in mantle cells, 
these would conform to the second phase if, while a 
significant amount of axon formation took place, 
there was little or no increase in cell size. Tho 
average volume of the cels was determinod by 
counting the nuclei in measured areas of histo- 
logical sections of known thickness. It was found 
that the volume of the mantle cella did not vary 
by more than +10 per cent im the period 3-8 
days of mcubation, although measurements of the 
diameters of the midbram indicated an increase in 
its volume of more than a hundred timos. In tho 
same period the non-nucleated axon-oontamung layors 
inoreased from 2 to 40 per cent of the total width 
of the midbrain wall. Henoe, in the period 3-8 days 
of ,moubation, mantle cells form axon maternal 
equivalent to about 40 per cent of their bulk without 
increasing in size, and thus conform to the socond 
phase described in the development of anterior horn 
cells. 

During the 3-8 day period, growth of the mud- 
brain as a whole must be due to growth and division 
of cells in the ependymal layer. However, dividing 
cells disappear from this layer after the eighth day of 
incubation, so that subsequent growth of the muid- 
brain can be assumed to require increase in size of 
individual oells. Further, these cells must contmue 
to form axon material in order to make and maintain 
connexions with other parts of the central nervous 
system—e combination of growth and axon formation 
similar to that described above in the third develop- 
mental phase. Thus, the three phases occurring in 
the development of the anterior horn cells have their 
equivalent in the development of the cells of the mid- 
brain, which, in contrast to the anterior horn cells, 
produce axons that do not leave the central nervous 
system and which are incapable of regeneration. 

R. J. O'CONNOR 
Westminster School of Medicine, 
London, 5.W.1. 
June 30. 


1 Hydén, H., Aæ. Pkynol. Sogad., 6, Supp. 17 (1048). 
1 Hoadley, L, Biol. Bull Woods Hole, 46, 281 (1024). 


Neurosecretory Pathways in the Prawn, 
Leander serratus 


Last year, I reported the presence of neurosooretory 
cells within the tritooerebral commissure of Penaus 
r and the distribution of fuchsinophil 
dropleta along the course of two post-commussure 
nerves!. Two flat extensions of these nerves, adjom- 
ing blood sinuses and therefore described as sinus- 
plates, were full of these droplets. Injection expori- 
mente showed that those regions with the most 
droplets yielded the most potent extracta when these 
werg tested by their effects on the white ohromato- 
phores. The sinus-plates resemble the sinus-glands 
of the Mysidacea?, and this parallel has been made 





Fig. 1. 





ieee 


more striking by the recent evidenoe of Enami?, 
Paasano’ and others that the sinus-glands of some 
deoapods are supplied by neurosecretory oells in the 
medulla terminalis; the secretory produ 
along nerves and are released via secretory pe age 
the sinus-glands*. In the present experiments a 
search was made for secretory canals in the trito- 
cerebral commissure and the post-commissure nerves 
of the prawn, Leander serratus. The nervous system 
was stained by a modification of the methylene blue 
method used by Alexandrowicz!; specimens were 
immersed in a solution of mothyleno blue for nine 
hours in a refrigerator. 

Each post-commiasure nerve of Leander serratus is 
broad and flat for the first half of its length. Nerve 
fibres lie along its centre and the remainder is filled 
by droplets which stain with methylene blue. These 
droplets are not dispersed at random but lie in lines, 
apparently along branched channels which radiate 
from the central fibres (Fig. 1). There ıs insufflcient 
evidence at present to show whether these ‘channels’ 
are, in fact, axon fibres, though they seem to lie more 
superficially than the fibres, er within the 
tassue of the epineurium. Similar channels, marked 
by the position of dropleta, radiate from the bases of . 
the post-commissure nerves for some distance over 
the upper and the lower surfaces of the co 
(Fig. 2). Two slightly deeper channels extend 
the ies of the post-commissure nervessto two large 
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ocells which he in & median position within the hinder 
margin of the commissure. 

One cannot ignore the possibility that the droplets 
which stam so readily with methylene blue are, in 
fact, artefacta, but I am inclined to consider them as 
secretory droplets for the following reasons: (1) they 
correspond in position to fuchsinophil droplets 
observed in serial sections of the commissure region 
of Leander affinis ; (2) they are very numerous in 
the post-oommisgure nerves and in the commissure 
near by, but are sparse or abeent in the rest of the 
commissure and in the connectives, and there ig 
some degree of correlation between the concentration 
pea ae and the potency of extracts obtained 

different areas. Tho injection of extracts 
of the post-commissure nerves and of the adjacent 
region of the commissure was followed by a prolonged 
concentration of the white chromatophores and & 
brief concentration of the red chromatophores in 
normal and eyelees animals. Extracts of the nearby 
connectives, on the other hand, oted only a 
slight and a brief concentration of the red and the 
white chromatophores. 

Serial sections of the commissure have revealed 
evidence of secretory activity in the two large ocells 
within the hinder margin of the commissure. It 
seems probable that a xir eno ig pro- 
duced by these cells, conveyed to the bases of the post- 
commissure nerves, and thence distributed, stored, 
possibly elaborated and released song channels m 
the epineurium of the commissure that of the 
post-commissure nerves, the latter being especially 
important. This interpretation of the post-commissure 
nerves as reservoirs and distributors of material 
produced by secretory cels within the nervous 
system agroos with current concepts of the X-organ- 
sinus-gland relationship in arusteoeans*, the pars 
intercerebralis—corpcra cardiaca system in insects‘, 
and the hypothal&mo-hypophyseal system in, verte: 
brates’. 

The work was done at the Stazione Zoologie, 
Naples, Italy. 

Francos G. W. KNOWLES 

Marlborough College, . 

Wilts. 
July 6. 
1 Knowles, F. G. W., Nature, 167, 661 (1951). 
1 Hangiróm, B. (Copenhagen, 1947). 
* Hnan!, M, Biol Bull, 101, 241 (1081). 
i Pamano, L. AL, Anat. Re., 111, 592 (1051). 
* Alexandrowiox, J. B., Quart. J. Aftero. Sei., 98, 163 (1051) 
‘Scharrer, B., Anat, Rec, 111, 564 (1061). 
' Bargmann, W., anf Scharrer, B, Amer. So, 99, 255 (1051). 


A Growth-Inhibitor for Streptomycin- 
resistant Mutants In Dense Suspensions of 
Brucella abortus (Strain 19) 


Ir was observed that when bacterial suspensions in 
broth were exposed to streptomycin in a concentra- 
tion of 100 pgm. per ml. the survivors multiplied 
slowly after a prolonged lag phase!. It was also ob- 
served that, when bacterial ions containing 
320-1,600 millions of Brucella per 10 ml. were ex- 
posed to streptomycm, then the resistant mutants 
appeared in them more frequently than in those 
containing 1,000-8,000 mullions of Brucella in the 
same volumet. 

In order to determine whether the lower rate of 
appearance of resistant mutants in becterial sus- 
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pensions of high density exposed to streptomycin 
was due to an mhibiting action of the dead bacteria 
on the survivors, the followmg experiment was carried 
out. 

2-ml. portions of suspension of B. abortus (Strain, 
19) containing 6 x 10° mioro-org&nigms and strepto- 
myoin were distributed into seven series of test-tubes 
and Erlenmeyer flasks containing varying quantities 
of trypticase-soy-broth with streptomyom (100 pgm. 
per ril). The varying quantities of broth were 
0, 2, 4, 6, 10, 18 and 38 ml.; the densities of the ` 
beoterial suspension varied, ' therefore, and were 
8x10, 1:5 x 10, 1x IO», 7-5 x 105, 5 x 10, 
3 x 1% and 1-5 x 105, whilo the bacterial population 
was the same in each sample (6 x 10*). Ten replicas 
were prepared from every sample of bacterial denaity. 

By plating and inoubetmg the bacterial suspension, 
' with streptomycin-agar, rt was determined that seven 
resistant mutanta were present in 2 ml. among 
6 x 10° micro-organisms, or one resistant mutant 
in & bacterial population of 8-6 x 10%. After 11, 14, 
20 and 27 days, 0-05-ml. samples were removed from 
each test-tube and inoculated on to agar plates in 
order to determine whether resistant mutants had 
survived and multiplied. The frequenoy of their 
appearance from samples of different bacterial density 
is given in Table 1. 

Table 1 





Appearance of resistant ee after 
an incubation af 
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* Filtrates of recently prepared bacterial suspensions 
in streptomycin broth contammg 3 x 10° Brucella per 
ml. did not delay the appearance of resistant mutants. - 
But when theese suspensions were kept four months 
at room ture, filtered through Seitz filters, 
diluted and inoculated with 1-5 x 10* Brucela per 
ml., the delay observed in the appearance of resistant 
mutants in replicas of five culture-tubes is shown in 
Table 2. 

Table 2 





Appoeranee. of resistant en 
“10 days “5 days 
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1/5 
3/6 
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1: 
1. 
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1. 
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This experiment shows that the inhibiting factor 
was liberated by autolysis from the bacteria which 
wore killed by the action of De Ed 


Department of Bacteriology, 
Hadassah Medical School, 


1 Olituin, A. L J. Gen. Microbiol , 6, 168 (1982). 
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Additional Photoperiodic Response in 
Sheep 


HrrÉg&TO most work on the photopericdic be- 
haviour of mammals has been related to their 
reproductive cyoles!?. Hammond, jun.*, working with 
mink, was able to demonstrate an effect on the onset 
of moul (correlated with new and more rapid 
growth of hair), when the animals were responding 
to photoperiodic stimulation by coming into œstrus. 

The general opinion among workers that the initial 
stimulus is received in the eye region and thence 
proceeds to activate the piturtary body in a gonado- 
trophic manner remains unaltered, although the exact 

of events 1s not yet defined. In an attempt 
to elucidate further this exteroceptive stimulation of 
the pituitary body by light-dark sequence, experi- 
ments designed to test the nature of the response 
in shesp were commenced in January 1951. One 
important aspect of the question w, whether the 
stimulation is specrfically & gonado io one, or 
whether other hormones known to be e rated by 
the pituitary are also involved. 

Fourteen mature Corriedale ewes were randomized 
into two groups, and housed in individual pens in 
two adjacent rooms. The control group received 
solar light-rhythm by means of glass skylights in the 
roof and walls. The experimental group was housed 
in & bilecked-out room and subjected to an 


artificial light-rhythm consisting of 8 hr. light-16 hr. 
darkness 


Exactly the same daily ration of concentrates and 
chaffed lucerne hay was allowed both groups during 
the experiment. Mean temperatures in the two rooms 
were approximately the same. All the ewes were 
mated, and at lambmg m September were made to 
suckle twins if this did not occur naturally. 

Monthly clippings from similar tattooed areas of 
akin were taken from both groups throughout the 
period. The acoompanying graph shows the mean 
weight of clean scoured wool produced per month 
from these areas in the two groups. 

In addition to wool growth, a study is being made 
of the photoperiodic effect on (a) the lactation curve 
of the ewes, (b) the composition of the milk, and 
(c) the growth-rate of the lambs. It 18 not possible 
at this stage to deal with all these aspects of the 
investigation, which is still in progress, but there 18 
obviously &@ significant increase in wool-growth 
amounting to more than 15 per cent throughout the 
twelve months. 
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It is suggested that this may be due to the increased 
activity of the pituitary bodies 

animals, resulting in an increased output of either 
growth hormone or thyrotrophio hormone. ¢ 


D. 8. HART 
Canterbury Ágricultural College, 
University of New Zealand, 
Limooln College P.B., 
Ohristchurch. 
June 25. 


1 Yeates, N. M. T. J. Agric. Sa, 39, 1 (1949). 
! Hart, D. 8. J. Agric. Sei, 40, 143 (1960). 
! Hammond, jun , J., Waters, 167, 150 (1951). 





Transfer of Labelled Nitrogen from 
Glutamic Acid to Pine Seedlings through 
the Mycellum of Boletus varlegatus (Sw.) Fr. 

In & previous ne ae 1 it was 
shown, by using isotope technique, that hyphæ 
of Boletus variegatus (Bw.) Fr. in mycorrhizal con- 
nexion with pine seedlings transfer nitrogen from & 
solution of ammonium salt to the roots. The 
labelled nitrogen was added as ammonium nitrate 
containing the stable isotope nitrogen-15 in the 
ammonium group. By a special arrangement, only 
the mycelium was exposed to the isotope, and then 
the amounts of nitrogen-15 were measured in, different 
parts of the seedlings. - 

"We have now studied in the same way the trangfer 


glutamio acid—in contrast to aspartic acid—yielded 
only & very poor mycelial growth. This seems to 
.indicete that glutamic acid was not deaminated in 
any high degree by the fungus mycelium. Therefore, 
labelled glutamic acid seamed suitable for use as a 
tracer compound. : 
' The experimental method used was as previously 
In wide-neoked 500-ml. Erlenmeyer 
flasks were placed cups near the wall. Both vessels 
were Supplied with purifled sand to whioh was added 
a nutrient solution contaiimg ammonium phosphate 
as source of nitrogen. Into each of the Erlenmeyer 
flasks one aseptic seedling of Pinus sylvestris was 
introduced, after some time mycelium of Boletus 
variegatus was inoculated in the oups. The cultures 
were grown during the spring and summer of 
1951. < 
Glutamic acid labelled with nitrogen-15 was kindly 
ized by Dr. 8. Wideqvist, Chemical Institute, 


University of Uppsala. It contained 6-3 atomio per g 


cent of nitrogen-15. 

When myoorrhize had become well developed, the 
labelled amino-acid was added to the glass cups in 
amounts of 50 mgm., that is, about 4:5 mgm. nitro- 
gen. To the sand TORTA cups ee. 
corresponding tities unlabelled acid, pre- 
vent, if pombe, diffusion from the hyphæ. Half 
the cultures were harvested after one and a half'iays, 
the others after three days, of exposure. 
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The seedlings were difided into two seotions, 
namely, (1) stam and .needlesa, (2) the roote. "The. 
sections were then treated as previously deacribed‘. 

The measurements of nitrogen-15 were made by . 


_ Dr. G. Ryhage, at the Institute of Chemistry, Stook- 


holm. The mass eter used waa of the 
Nier type and gave a maximal error of 0-002 atomio ' 
per cent nitrogen-15 excess when the quantity of total 
nitrogen was 10 ugm. 

In the accompanying table are given the values 


* of the dry weights of the different sections, their total 


nitrogen content and the atomic per cent nitrogen-15 
excess. It is clearly shown that nitrogen has been 
transported through the Bolstus mycelium to the pine 
roota. From the mycorrhizal roota the isotope has 
further been translocated to the different perte of 
the seedlings. It may be difficult to prove that the 
nitrogen really has been delivered to the host tissues as 
gtutamic acid. It may have been transaminated, 
at least in part, to other amino-acids already in the 
hyphal cells, and also have entered directly into the 
metabolic pathways leading to the synthesis of 
protein. 

ATOMIO PER CENT NITROGEN-15 MIOBeS IK PINA SMEDLINGS GROWN 

veriepstus 


IN MYUORRHTEAL OOXNEXION WITH Boletus 
LABELLED GLUTAMIO ACID 








Atomio per oent 
Total nitrogen nitrogen-15 

(mgm.) exoess 

X days of exposure with the motope 
2 98 0-010 
110 0 051 
3:11 0-010 
1-43 0 036 
with the 
3 30 0-013 
1-63 0 
302 0-012 
1:31 0-052 

















The experimental evidence leads to the assumption 
that nitrogen may be transferred to the root tissués 
through the Bolstus mycelium from other &mino- 
acids as well as glutamio acid. It may algo be assumed 
that other mycorrhizal fungi of trees have the same- 
ability as the fungus used in this -experiment. 

This investigation has been supported by & grant.: 
from Fonden for Skoglig Forskning, Stockholm. 

Erus Mauw 
: HARALD NILSSON 
Institute of Physiological Botany, 
University of Uppeala. 
July 8. 
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Effect of Boron and Molybdenum 
Fertilizers on Berseem (Trifolium 
alexandrinum) 

Tus cultivation of berseam, a leguminous forage 
crop, is gaining in importance in India on account 
of rts high yields of succulent fodder of excellent 
nutritive value. Phosphatic fertilization of this 

legume has been found to be very beneficial’. 

Brencbley and Thornton’, Midgley’, Naftel‘ and 
others have shown that boron is essential for proper 
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growth and development of legumes. It is known 
that, in symbiotic nitrogen fixation, molybdenum 
plays an important part’. In proper doses boron 
and molybdenum have been reported also to have 
increased the yield of red clover and luoerne**. 


Tha rauba de patur ag Mage 
Indian Agricultural Institute Farm at Delhi 
to study the effecta of these two micronutrients in 
conjunction with certain major-elament treatments on 
berseern are reported here. This experment has been 
in progreas on the same fleld for the past two seasons, 
namely, rabi (winter) 1949-50 and rebi 1050—51. 
Th? treatments are: main plot (1) superphosphate, 
(2) rock phosphate, finely ground to pass through & 
100-mesh sieve, (8) ‘Ammophos’, all three to supply 
80 Ib. of phosphate (P,0,) each per acre, (4) ammmon- 
ium te to supply as much nitrogen as contained 
in treatment (3), and (5) control or no major element. 
Sub-plot: (1) boron to supply 5 Ib. of borax per acre, 
(2) molybdenum as sodium molybdate to supply 
1 Ib. of molybdie oxide per acre, (3) boron and 
molybdenum (combined) as in (1) and (2), and 
(4) control or no micronutrient element. The design 
is ‘split plot’ with four replications. Net plot size 
is 1/60 &ore. 

0-9 in. depth sample of the soil, & loam, had 
the following characteristics: organio carbon 0:34 
per oent, total nitrogen 0-04 per cent, available 
phosphate (Dyer) 0-034 per cent, base 
capacity (milli-equiv./100 gm. soil) 16-60, pH 6-7. 

Among the observations taken on several plant 
characters during the cropping seasons, nodulation 
was found to be significantly influenced by both 
boron and molybdenum. Before leaving the crop 
for seed, in 1949-50 four cuttings and in 1950-51 
five cuttings of fodder were taken. The acoompanying 
table gives the consolidated yield figures for the two 
seasons. 

It is interesting to observe from these two years 
resulta that boron and molybdenum exercised a 
significant influence on the fodder, seed and 'bhusa' 
yields of berseem. Statistical analyses of the yields 
of individual cuttings have shown that in the first 
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season the major element fertilizers were significant 

up to the third cutting; but in subsequent cuttings 

they failed to attain statistical significance, while the 

micronutrients started to become significant from tho 

fourth cutting onwards. In the second season, how-. 
ever, while the major elaments were found signifloant 

only up to the second cutting, the micronutrients 

proved significant in all the cuttings. A possble 

explanation for this would be that, since the require- 

manta of micronutrients are small for normal healthy 

growth, the quantity present in the soil at the start 

was enough for the first few cuttings. But as more and 

more fodder was removed, they started to become 

& limiting factor, and thereafter the influence of 
fertilization with micronutrient elemente became well 

pronounced. 

The possibility of using boron and molybdenum 
as fertilizers in conjunction with phosphates to 
obtain increased yields of leguminous fodder and seed 
on soil types similar to those of Delhi is therefore 
indicated. 

Further work is in progress. 

N. P. Darra 
H. Guav2ASAVA Ras 
Division of Agronomy, 
Indian Agricultural Research Institute, 
New Delhi. 
May 24. 
"EM Ga ven Dose tros Tae PeR 5, (4), 156 (1044) ; 8, 201 
s TOY W. Band Thornton, H.G, Proe: Hoan B, B8, 873 
* Midgley, A R., Vermont Agri Exp. Stahon Bull, No 475, 20. 
‘Waftel, James A., Crops end Soils (Alarch 1950). 
* Anderson, A. J. J. Aust. Inst. 8, 73 (1942). Anderson, 
who AL EA Ind. Res. Bull , 198, 7 
* Bobko, H. V., and Savvina, A. G., C R. Akad. Soi. U.S 9.R, 99, (7), 
507 41940) (Chem Abat, 39, 4800). 
Iimmoan Soo., N.S Wales, 70, 203 (1015) (Oken. 
Abk., 40, 6572); Soils and Fertilisers, 18, 6 (1040). 
*Dunltnsy, K. A. Dokedy Vsesyus Akad. Sofslo-thos. Naak wm 
No. 4,20; Khem. Referat, É£kur., No. 8, 52 (1040) ree 
Abst., 38, 6200): Dok. Acad. S. KA. Nauk, No. 11, 15 (1041), 
Imp. Bur. Soul So, 5, 73 (absi.). 


* Bortels, H., £X. Balt., I1, 103, 129 (1941) ; Imp. Bur. Soll Set, 4, 
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HUMAN. RELATIONS IN. INDUSTRY 


i JS orien that tho romta of aotion taken 


concerning 
human relations in industry during the past few 
years might be assessed, and that consideration could 
be given, tô further steps that should be taken, the 
Ministry of Labour organized a conference held m 
London during March 18-20, 1952 (see Nature, 169, 
872 ; -1052). The subjects on the agenda were grouped 
under four headings: (1) factors affecting the oppor- 
tunity to work; (2) factors affecting the capacity of 
workers; (3) factors affecting wastage of man- 
power ; (4) factors affecting the will to work. Matters 
concerning the physical environment, working 
methods and task organization were omitted. 

Papers setting out the situation in each of these 
groups of subjecta, as seen by the Ministry, were 
circulated in advance to the four hundred delegates 
who attended the conference. With them went a 
paper summarizing the findings of the varióus Anglo- 
American ‘productivity teams’ on human relations in 
American industry and one prepared by Sir George 
Schuster on conclusions from the projects sponsored 
by the Human Factors Panel of the Committee on 
Industrial Productivity, of which he was chairman. 

The Ministry of Labour has now published a report 
on this conference*, which includes as appendixes 
the papers referred to. Sir George Schuster’s paper 
is particularly welcome since, although condensed, it 
gives the first comprehensive report on the work of the 
Human Factors Panel, with a summary of the results 
of the group of researches which the panel sponsored. 

The conference consisted of two kmds of meeting. 
There were general sessions, at the first of which the 
proceedings were opened by an address from the 
Minister; at these sessions speakers introduced the 
main groups of questions. In addition, Sir Cuthbert 
Clegg, president of the British Employers’ Con- 
federation, and Mr. T. Williamson, of the General 
Council of the Trades Union Oongreas, spoke on the 
peper on the reporta of the Anglo-American ‘pro- 
ductivity teams’, and Sir George Schuster introduced 
his own paper. ‘For the second type of meeting the 
conference broke up into groups, each group dis- 
cussing one of the four main topics. These discussions 
were free and informal, and at their conclusion an 
outline of the report from the discussion group to the 
conference in general seasion was agreed upon and 
later prepared by a rapporteur for each group. The 
reporte, which were considered in final seesions of the 
congress, are now published with a summary of the 
discussion on them. 

At a fairly early stage in the conference, Mr. Lincoln 
Evans, general secretary of the Iron and Steel Trades 
Oonfedération, struck at the root of the problem of 
human relations in industry when he said: “We 
shall never get that relationship, each with the other, 
really right unleas we can get the proper climate in 
industry ; and we shall never get that unless indus- 
trial relations are based on something broader than 
the conception of two sides in industry”. 

ei ig 3 e. vg) ae Ofthe Himan 
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Bir Cuthbert Olegg, president of the British 
Employers’ Confederation, referred to the same point 
- when he spoke of the vital necessity in oum present 
économic situation of building up.& greater sense of 
‘common interest and the development of mutual 
confidence between employers and work people. Sir 
Richard Snedden, also of the British Employers’ Oon- 
federation, further supported Mr. Lincoln Evans’s 
contention that industry should not be regarded as 
being made up of two sides. But as the conference 
prooeeded, despite the efforts made by speakers from 
the employers’ associations and the trades unions to 
avoid the use of the language of negotiation, it 
became clear that & good many of those present were 
still thinking of industry in terms of the oonflig$ of 
interest between two sides. Perhaps ib was this which 
led one speaker in the general discussion to protest 
that in a conference of this size it was not possible 
usefully to discuss many of the fondamental problems 
of human relations m industry. 

The scientific aspects of the questions were oon- 
^ sidered by Sir George Schuster in his speech: His 
particular concern .was to deal with the question: 
"How far and on what pointe is more knowledge 


required as & guide to the right handling of human - 


factors, and what steps should be taken to obtain 
such knowledge and ensure ita utilization 1". His 
general approach was governed by his belief that 
there is & real need for more systematic studies, but 
that such studies should be directed to meet known 
needs, and that the methods and research workers 
: must inspire the confidence of those concerned with 
the practical condust of industry, whose active 
interest and ‘collaboration are essential. Although 
' distinguishing five main groups of human problems 
in industry, Sir George emphasized the close relation 
between them and directed attention to the fact that 
circumstances outside the factory should not be 
ignored. He advocated, in fact, an ecological 
approach. Sir George contended that if ‘scientific’ 
were used in the wide Baconian sense, in which it 
. inbluded any orderly empirical study of the natural 
world, then the methods used for the study of human 
"behaviour could fairly be described as scientific. 

It must be admitted that the proceedings at the 
conference provided a good deal of evidence that the 
answer to Sir George Schuster’s question: “Have we 
enough factual. knowledge of what is happening in 
industry as a whole or are we putting forward 
opinions besed on a narrow range of our own experi- 
ence, or on intuition or preconceived ideas ?", is in 
the negative. The reason lies to some extent, at 
least, in the difficulty in identifying the real problem 
presented by a situation. This is shown in the oon- 
fident assumptions sometimes made in industry on 
matters of morale and motivation, and also by the 
bewilderment aroused by behaviour which cannot 
apparently be logically explained. Failure to diagnose 
the nature of & problem from the symptoms tends to, 
lead, if not to ita dismissal, to ite explanation in terms’ 
satisfying to the observer. The formulation of 
problems of human relations by those in industry in 
& fashion which permits their attack by scientific 
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study is not easy; if, as is commonly the cese, this ' 
consequently falls to the lot of the researcher; he has 
to convince both management and worker that he is 
attacking what is really & need for knowledge. ~., 

It was also olear that there has been a failure in 
communications between those who undertake ' 
scientific studies of human problems and those who 
are in the positions to make use of the knowledge 
acquired. Although some responsibility must be 
placed an the failure of the scientiflo worker to record 
his resulte in a fashion easy for the industrial manager 
to understand, there is a suggestion that in this fleld, 
too, industry is suffering from a lack of technologiste 
who can translate the results of basio research into 
effective action. 

Sir George Schuster had certain practical proposals 
for tackling some of the problems he raised. After 
referring to the discussions which had been in pro- 
gress between the Department of Scientific and 
Industrial Research and the Medical Research Council 
about arrangements for the conduct of research in the 
human factor fleld, he suggested that the Ministry of 
Lebour should set up & departmental advisory com- 
mittee to watch the whole fleld, to identify problems 
and to keep in touch with research and progress. He 
advocated also an expansion by the universities, and 
particularly their social science departments; of 
stadies of human problems of industry. The univer- 
sities are particularily well placed, he suggested, to 
establish contact with industry in their area and to 
provide continuity of research, which is an essential 
requirement in the traming of the new research 
workers who are needed if any expansion of activity 
in the study of human relations in industry is to be 
undertaken. 


SCIENTIFIC ACHIEVEMENTS OF 
M. V. LOMONOSOV . 


Russia's Lomonosov 

Chemist, Courtier, Physicist, Poet. By Boris N. 
Menshutkin. Translated from the Russian by 
Jeannette Eyre Thal and Edward J. Webster under 
the direction of W. Chapin Huntington. (Published 
for the Russian Translation Project of the American 
Council of Learned Societies.) Pp.-ix+ 208+ 5 plates. 
(Princeton, N.J.: Princeton University Pros ; ; 
London: Oxford University Press, 1952.) 25s. net. 


ROM time to time the sciantiflo world has had ita 
attention directed to the achievementa of Mikhail 
Vasilyevich Lomonosov (1711-65), one of the many 
men of science of whom Russia is Bo 

justly proud. Born in & village on the coast of the 
White Sea, he studied ecience ‘and metallurgy in 
Germany and returned to Russis in 1741, becoming 
a member of the Academy of Sciancea in Bt. Peters- 
burg, where he worked and taught until his death. 
Lomonosov was & grammarian, poet, historian and 
man of affairs as well as & scientist, and his collected 
works have been published by the Soviet Govern- 
ment. Although not mentioned by German historians 
of chemistry such as Kopp and E. von Meyer, he waa 
quoted with appreciation by Demachy and by Hoefer 
(who thought the chemist and the poet were different 
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persons). ,B. N. Menshutkin published an, &ooount of 
his work in 1904, and excerpts from his writings in 
; Ostwald’s ‘“Klaasiker’’ (No. 178) in 1910, and from 
. these Lomonosov became better known outside 
Russia. Sinoe then, B. N. Menshutkin has studied 
unpublished sources, but a comparison of the present 
book with an earlier study published in 1912 does not 
reveal much new material of importance. The book 
haa been, translated from Russian, and not very well; 
the names of Thomas Young and Fresnel, for example, 
appear as “Jong” and ''Frenelle". 
The main tendency of the book is the olaim that 
i ing those of Lavoisier, that historians of 
sciences have denied him his true rights. Much of 
what is claimed for him (with an absence of reference 
to sources in many cases) is, however; not his property. 
A few examples may be given, and the editors have 
corrected more of the rather extravagant claims in 
the book itself. It is quite true that Lomonosov was 
in advance of his contemporaries in many respects, 
but a detailed examination of the claims made on his 
behalf does not substantiate some df them. 
Although Lomonosov argued against the material 
nature of heat and heat as a form of motion, 


this had bean said long before by Francis Bacon, - 


and the nature of the motion had been more correctly 
desoribel by Bernoulli (who was in Bt. Petersburg) 
in 1788; he presented a kinetic theory of gases more 
correct than Lomonosov’s. The latter assumed that 
the particles are rotating and that motion is trens- 
particle “to peice by friction, between 
. Although Lomonosov, who had 

& good mathematical trainmg, emphasized that 
chemistry should be developed on mathematical lines, 
this idea had been anticipated by Keil in 1708 and 
Freind in 1709, both of whom published & mathe- 
matical treatment of chemical changes in considerable 
detail, not to mention, the book by Swedenborg of 
1721 on the explanation of chamistry by geometry. 
The statement in the book that Lomonosov antici- 
pated Lavoisier in, stating the law of conservation of 
mas, together with the information that this law did 
not appear in books on chemistry until about 1860, 
will not bear investigation. Lomonosov had the idea 
that weight is not & true measure of mass and that 
weight could change in the same place if particles of 
an aggregate were separated so as to more 
surface to the action of gravity. He this idea 
to explain the imorease in weight of a metal on 
calcination in 1748, although a more correct explana- 
tion, that the increase is due to some material taken 
from the air, had been given by Mayow in 1674. ' Ib 
is true that Lomonosov says that ‘the air particles 
which always flow over the calcined body combine 
with it and increase ite weight’’, but he explained the 
cause of the increase in weight in the way just given. 
The claim that Lomonosov anticipated Lavoisier 
seems to be based on his criticism of Boyle’s experi- 
menta on the morease in weight of tin on calcination, 
in which he said, m 1756, that Boyle should have, 
weighed the sealed vessel before opening it and 
allowing the air to enter, and that Boyle’s explanation 
that the increase m weight is due to the fixation of 
fire is invalid. But these statements had been made 
in 1079 by Cherubin d'Orléans. No details of 
Lomonosov’s experiments on this subject survive, 
and in the few words of his conclusions from them 
he does not say that the increase in weight is due to 
the fixation of the air or part of the air, as Mayow 
had definitely said in 1674. Lomonosov had many 
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good ideas, and if he had worked them out in detail 
he might well have made notable advances ın goienoe, 
but his jes as an academician and to some extent 
his i mode of life his progress in 
scientific research. Yet others imn even worse oircum- 
stances were not prevented from making disooveriée. 
It is clear from the book that Lomonosov, besides 
his theoretical ability, had also a keen interest in 
applied science; he set up a factory for making 
mosaios and in other ways was active in technology. 
He was undoubtedly & man of genius, but no service 
is done either to his memory or to the history of 
science by exaggerated claims that he anticipated 
important discoveries attributed to others. An 
i ial and objective study of his scientific work 
would be yaluable and would receive eee 
consideration; but it is to, be feared t the 
exaggerated and, in many cases, unfounded claims 
made for him m the present book will create an 
unfavourable impression am: those who have some 
knowledge of the facte of the history of science, and 
in this way will defeat the praiseworthy object of 
the author in making known the services of one of 
Ruasia’s great men. J QE PARTINGTON 


THE ANATOMY OF 
CHROMOSOMES 


Allgemeine Pflanzenkaryologle 

Von Prof. Dr. Georg Ti . Hälfte 2: Kernteilung 
und Kernversohmelrung. (Handbuch der Pflanzen- 
anatomie, Allgemeiner Teil: Cytologie (Die Organe 
der Zelle, Band 2.) Zweite Auflage. Lieferung 1. 
Pp. 384. 58 D. marks. Lieferung 2. Pp. 885-720. 
48 D. marks. (Berlin-Nikolamee : Naturwissenschaft- 
licher Verlag vorm. Gebrüder Borntraeger, 1051.) 


1923 Prof. G. Tischler, of the University of Kiel, 

published an account of the nucleus and the 
chromosomes in plants. This work was & section of 
the cytological of an encyclopedic work on 
plant anatomy. present two volumes are a new 
edition expanded to twice the original size and now 
illustrated with 466 text figures. 

Prof. Tischler’s first edition was fully in keeping 
with the standards of chromosome studies in plants 
at the time, standards which did not widely depart 
from those of plant anatomy. That is to say, ib was 
descriptive and it gave weight to each author 
acento iHd. aay GF hie Poloa, The 
new edition follows the same method. It never 
resista the temptation to be complete, and it is, in 
fact, most exhaustive. No controversy is so dead 
that it cannot here be revived and exhibited; no 
figure so doubtful or so hazy that it cannot here be 
accurately reproduced. Description, forgotten history 
and experimental data are seb forth in what is no 
doubt a carefully considered order. But it is the 
order of plant anatomy translated to another level. 
Torn into the shreds of botanical subdivision, we find 
the diamembered unity of chromosome behaviour. 
The immediate interpretation we see described with 
utter i jality as between the worst and the 
best. How wise the author is, in these circumstances, 
*to leave the genetical and ipeyaologien! interpretation 
out of the picture altoge š 


Can such a book have any value? It is difficult 
to say. For, although there are haps twenty 
thousand references to names, 


ith and without 
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: dates, in solid mases in tbe text, in the countless 
of figures, there is no’ 


footnotes, and in the 
list of references, no and no contenta, These 
will follow: but without them one can scarcely use 
the volume even as & work of reference. 

Prof. Tischler’s work will stand as & monument to 
his devotion, his industry, and his learning, the 

test which have ever come to fruition m this 
field of bise, tae Moreover, with the passage of 
time it will not in value. A hundred years 
hence it will still show im the utmost detail how an 
attitude towards soientiflo research and & programme 
of scientific publication conceived in the nineteenth 

century oould be faithfully oontinued in the middle 
of;the twentieth century, thereby fulfilling the hopes 
of'a generation which had passed sway. x 


. D. DARLINGTON 
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ANGLO-SAXON MAGIC AND 
MEDICINE 


Anglo-Saxon Magic and Medicine ` 

Ilustrated specially from the Semi-Pagan Text 

"Laenunga". By J. H. G. Grattan and Charles 
; (Publications of the Wellcome Historical 
ical Museum, New Series, No. 8.) Pp. xii+ 234+ 

7 plates. (London: Oxford University Press, 1952.) 

285. net. 


HIS weloome and noteworthy addition to the 


; scanty literature of Anglo-Saxon medical history 

is the combined work of two authorities, each 
eminent in his own sphere. The three-volume treatise 
by T. O. Cockayne, dated 1864—66, entitled '"«Leeoh- 
doms, Worteunning, and Starcraft of Early England”, 
was an important contribution, as also were J. F. 
Payne’s Fitzpatrick Lectures of 1908, whioh were 
printed in the following year under the title ‘English 
Medicine in the o-Saxon, Times’’. 

The lato Prof. J. H. G. Grattan, an’ unrivalled 
in Early English language and literature, has 
rated with the leading medical historian of 

the present day, Prof. Charles Singer, in this book 
whioh, although smaller, is a worthy successor to 
Oockayne’s and Payne’s works. The first part, 
roughly one-half, of the book oonsists of & general 
survey of magico-medical practice in Anglo-Saxon 
England, by Prof. Singer, while the remaiming part 
is the text, with translation on the opposite page, 
besides notes and a glossary, of “a magico-medioal 
commonplace book" known as ‘‘Leconungs’’, from the 
sole surviving man in the British Museum, 
. where it is listed as MS ley 585. It seams to have 
pem a E 1000, by a ‘leech’ 
ee PT O ui iestly clase, and who, as Prof. 

dwells in the barbarian worlä 
E eter AT, He begins 
with remedies for the head and eyes, &nd works his 
way downward in the time-honoured fashion. More 
than & hundred medicaments are mentioned, of 
vegetable origin for the most part, and nob all of 
them oan be identified. Among the animal remedies 
are fox’s grease, hind’s milk and orab’s gall. Appar- 
ently more important than the remedies thamselves 
are the inoantations and exorciams which must, 
asooompany their administration. One of these is the" 
“Lorica” of Gildas, written in Ireland in the seventh 
century ; there is also & spell against flying venom 
and'a lay against elfshot, besides a Christian prayer 
for Bore eyes. 
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The lays were to be sung over the medicines three 
times, and also ‘into the man’s mouth and both 
ears". Nor is veterinary medicine neglected, as 
exemplified by a “rite for lost cattle” and a ''eharm 
for & sprained horse". Anglo-Saxon medicine appears 
to have little rational basis. According to Singer, it 
cannot be regarded ‘‘as an early stage of what is to 
become a great intellectual movement”. [t is, rather, 

“a final pathological disintegration of the great 
system of Greek medioel thought". "As examples of 
the charms may be mentioned the formula 
malaria: ‘Flee, ye fevers, eighty-thousand angels 
are after you”, and, for what are called seiruree, the 
patient is advisédd to "take a hazel stick. Cut thy 
name thereon: fill the name with blood, and throw 
it over the left shoulder into running water, all 
silently’. 

While all those recipes are of interest to the medical 
rn ee eo 
pogro ot art, the "Lacnunga" will 
Eo bestes duse od ena C amm 

on than to the medical man. The medium by 
which the information is conveyed is at least as 
interesting as the facta themselves. ee 
of the grammar contained in the last fifteen 
the book may bo of much value to studet of 
linguistics, while the section d with “‘Semantios 
of Anglo-Saxon Plant-Namee'", giving the Anglo- 
Saxon, English, and Latin or Linnean versions, forms 
& useful contribution to botany. The well-chosen 
illustrations are in themselves most mformative, 
although it is perhaps unfortunate that the plates 
are not described in more detail. ue onn at 
the book is olearly printed &nd well prod 

DouGrLAS GUTHBIN 


s 


' TEXT-BOOK ON RELATIVITY 


The Theory of Relativity 

By Prof. O. Meller. (International Series of Mono- 
graphs on Physics.) Pp. xii+ 386. (Oxford : 

Clarendon Prees ; London: Oxford alveenty dao 
1952.) 85s. net. 


HIS book is based on lectures given during the 
` past twenty years by Prof. OC. Meller, who is 
professor of mathematical physica in the University 
of Co . The preface describes it as a text- 
book for students in physics whose mathematical and 
physica] training does not go be the methods 
of non-relativistic mechanics electrodynamics. 
= t the book follows a conventional 
kara. ahii more than hall bang devoted to to 
special theory of relativity (including an introductory 
pter with & historical survey) and the rest to the 
general theory, i & littl on cosmological 
models (Einstein and de Sitter), It ends with some 
mathematical appendixes, an author index and a 
subject index which, like most subject indexea, might 
with advantage be fuller. 

The style is clear and persuasive, and the author 
shows himself 6 akilful teacher in the way in which 
he dilutes the abstract with the particular. The 
mathematical machinery of tensor calculus -is 
developed as the need arises, first for the' special 
theory and then for the general theory. By the time 
the reader reaches the end of the book, he should 
have & good basic knowledge of the theory of 
relativity. 
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on space and time in 1900 thére have been two ways 


of looking at relativity—thé old kinematical way,- 


with constant reference to measuring-rods and clocks, 
end the Minkowskian way, in which the geometry of 
the four-dimensional continuum dominates. Prof. 
Meller definitely favours the former. He writes : 
“On the whole, the epistemological significance of 
the four-dimensional representation should not be 
exaggerated” and “. . . it must be i that 
such & representation is quite formal". of course 
he cannot get on without the space-time continuum, 
which is introduced in Chapter 4 with these cautionary 
remarks. There are even space-time diagrams on 
pp. 96, 152, 168; but they are queer diagrams— 
topologia inoorrect representations of space-time, 
since axes of (x,’, c,^) should be both inside. (or 
both outside) the axes of (x, z,) (of. Fig. 1 in Min- 
kowski’s paper in "The Principle of Relativity”, 
p. 78 (London: Methuen, 1928) ). 
It seams to me that the book would have been 
better if Prof. Møller had bean more sympathetio to 
_the Minkowskian way, of looking st things. When 
the head begins to swim with contracted rods and 
slowed clocks, the best antidote to confusion is a 
simple space-time diagram. Thus, in Chapter 8, 
Smith loeis to the general Ihoary of selativiky Durough 
the “principle of equivalence”, it would be good to 
recognize that the ends of a short rigid measuring-rod 
are simply adjacent worlddines with a constant 
normal ion between them. But having reoog- 
nized this, and remembering how Herglotz’s masterly 
treatment of rigid-body motions (Ann. d. Physik, 31, 
3983; 1910) restricts such motions, one cannot but 
be ised at the simple dogmatiam of Prof. Maller’s 
treatment of that thorny problem—the rotating disk. 
If & second edition of book gives him an oppor- 
tunity to revise Chapter 8, I hope he will use.it to 


Eye Ho eee re clearer ie only douce ce Ee TY 
J. L. Synas ' 


. inf relativity. 


` EXPERIMENTAL EMBRYOLOGY OF 
BIRDS 


The Eplgenetlcs of Birds 
By Prof. O. H. Waddington. (Cambridge Biological 
Studies.) Pp. xvi+272. (Cambridge: At the 
University Prees, 1952.) 35s. net. . 
OF. C. H. WADDINGTON'S8 choice of the title 
of his new book is eye-catching and stimulating 
if for no other reason than that the word ‘epigenctice’ 
oonnotes in the minds of many embryologista a 
variable and changing spectrum of meanings. The 
author’s rather broad use of this word as & name for 
‘The science concerned with the causal analyms of 
development’? may be somewhat surprismg and 
unfamiliar to most embryologiste, particularly, 
because such usage would seem to leave little room 
for ideas about the alternative, ‘preformistio’ causal 
aspects of development. Nevertheless, as one reads 
through the book rt becomes apparent that ‘epigenetic’ 
ia being used in & sense sufficiently broad to molude 
both the interactive (inductive) and segregative 


(localizational) mechanisms of the developmental: 


systam. However, since Prof. Waddington’s major 
concern is not the presentation of a general thesis of 
avian development (although his title might suggest 
tt), we have little concern with the inevitable semantic 
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difficulties which result from the use of the word 
'epigenetios'. 

The gmtral purpose of the book, as the author 
states in the prefaoe, has been to review the literature 
of experimental embryology of birds from 1930 up 
to about 1950. The book is fortunately much more 
than & simple review, for the author has frequently 
interjected his own evaluation and interpretations 
along with his description of the results and inter- 
pretations of the-various workers in the field. More- 
over, he has done this in a commendably objective 
and undogmatio way. His warnings about the making 
of interpretations of data accumulated by experi- 
mental methods and ures that do not speaiflo- 
ally warrant them should be accepted as & healthful 
nn S de aou 
bird development, of whether all of us 
agree with his interpretations in particular instances 
(for exam: interpretation, of the organization of 
the uni ted chick blastoderm aa a “single entity” 
on the basis of the resulta of studies of the unincubated 
duck blastoderm). One of the major contributions of 
the book is the comparison and critical evaluation of 
the many and sometimes conflicting resulta of the 
German, French, English and American workers— 
an analysis which has not been made previously in 
anything like as thorough & fashion. 

The plan and order of ion of the subject- 
matter follow in the main those of developmental 
chronology, beginning with an introductory chapter 
on technical methods and proceeding through a dis- 
cussion of our knowledge of endoderm, primitive 
streak and embryo formation on to problems of organ 
system formation in later stages. The main emphasis 
haa been devoted to such general problems as germ- 
layer interaction and primitive streak organizer 
(induction) sotivitics. Bpen chapters deal briefly 
with & compari of bird development with that of 
other Bia S biochemical mechanisms, feather 
development and pigmentation and with certain 
genetio effects and their phenooopies. 

In tHe final and one of the most thought-provoking 
chapters in the book, the author has summarized the 
status of our knowledge of the "development of the 
epigenetio organization of the ohiok". This amounts 
in to a preeentation and evaluation of our 
information ities of the 


mode of differenti&tion— perhaps because this is most 
easily demonstrated experimentally—whereas almost 
nothing ia known, about the localizational or ‘‘segre- 

gative" mechanisms. Prof. Waddington suggesta - 
that "they offer to the embryologista of the future & 
problem perhaps even more important than that of 
the mechanisms of induction”. It is obvious to all, 
however, that we still know very little about the 
actual mode of oell-oell interaction; for example, 


developmental ology. 
Embryologists will find this little book quite read- 
‘able and provocative. It is well illustrated and 
contains a rather extensive bibliography. Prof. 
Waddington is to be for his efforts, 
which have produced & book both timely and 
-valuable. NELSON T. SPRATT, JUN. 


a M 
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Colloidal Dispersions - 
By Earl K. Fischer. Pp. viit 8387. (New York: 
John Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1950.) 60s. net. 


"[ HE, dustcover of this book says that “Dr. 


Fischer's book is the first to cover both the 
theoretical and practical’ aspects of colloidal dis- 
persiong". This ; statement becomes 
comprehensible when it is seen that the book is not, 
in fact, about colloidal dispersions at all, but deals 
with coarser systems. It deals, in fact, with the 
same field as J. M. Dellavalle’s ‘“Miarameritics” 
(New York: Pitman Publishing Corporation, 1948), 

there are considerable differences of emphasis 
and allocation of space to topics. A name for these 
Fe oo T riled pynter onld be valuable except 
that divisions would continually arise: we 
ight go from micromeritics to microteromeritica 
microtatomeritics | From the point of view of 
free surface 
spherical particles : for fine dispersions, all properties 
aré highly dependent upon shape. ‘Fine powders’ or 
‘fine dispersions’ would seem to be entirely adequate, 
without straining after an exactitude which does not 
and cannot exist. : 

“Colloidal Dispersions” is of little interest to 
academic workers but should be valuable to applied 
chemists. After an orthodox introduction of four 
chapters, rheological properties are discussed fully in 
seventy-seven pages, followed by thirty-four on 

ive agente in which pp. 225-227 contain 
An astonishing crop of peculiar statements. The 
remainder of the book describes grinding. The work 
is well documented by references to a wide variety 
of work and systems and forms an interesting chemical 
ia MU volume to Delavalle’s more physical and 

tal book. A. B. O. LAwERENOCH 
Bird Migrants 
Bome Aspects and Observations. ' By Erio Simms. 
Pp. 212+ 16 plates. (London: Oleaver-Hume Prees, 
Ltd., 1952.) 15s. net. Al 
"[ HE author declares that the purpose of his book 

is to introduce more people to the fascination of 

bird-watching and worth-while observations. It is 
now sixteen years amoe Landsborough Thomson’s 
"Bird Migration" was published and became the 
standard work, so that there is room for a fresh 
account in view of the considerable advance in the 
study.of bird navigation and orientation. 

Perhaps the best chapters in this book cover a 
discussion on the latest theories, inoluding the work 

Griffin, Kramer and Matthews, and an exposition 

seen and unseen migration. The author's experience 
as an airman enabled him to confirm that migration 
is usually at & level below the contours of the higher 
hills, and rarely indeed above three thousand feet. 
He describes the well-known cross-country migration, 
chiefly autumnal, between the Wash and ihe Boyer. 
which he observed along the northern escarpments 
of the Cotswolds. Hast-coast mi pour into the 
Wash southwards from Linco ire and westwards 
slong the Norfolk coast, and are canalized along the 
Fen rivers south-westwards and follow the Avon to 
the Severn i i E 

This is a promising first book. Unfortunately, it 
shows signs of hasty construction: the map of bird 
observatories amita the Lundy and Saltee stations, 
and there are too many generalizations with 
no supporting evidence. us: "migration and 
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dispersal may happen not only amongst birds of 
different species, but amongst individuals of differant 
age in the same species" ; “The spotted flycatcher 
. . . in the mainland is not really uncommon except 


W. H. Kenrick, on the contrary, found by careful 
research into the meteorological recorda that the 
days ing each inland recovery of these essen- 
tially mariné birds were stormy, as & rule with some 
notable gale from a westerly quarter. These inland ' 
records proved to be of dead, dying or exhausted 
birds overtaken by weather and driven inland. 
_R. M. Loony 


An Introduction to Acoustics : 
By Prof. Robert H. Randall. (Principles of Physica 
Series) Pp. xii+340. (Cambridge, Mase. : Addison- 
Wesley Press, Ino., 1951.) 6 do H : 
A e e of intermediate degree standard, 
has been written mainly for students of physice, 
but it deserves to have a much wider range of readers, 
to include engmeering students and others who may 
wish to specialize in communications and electro- 
acoustics. Indeed, a good knowledge of the basio 
principles of acoustics is absolutely essential to all 
who are engaged in the many practical applications 
of the subject. j 
The treatment ‘given in the book follows a logical 
course, beginning with & study of vibrations as a 
preliminary introduction to the wave equations, and 
the importange of these topics to all branches of 


_ Physica and engineering is streesed. 


.The mathematios used in the text should, in the 
main, be well within the of the studenta for 
whom the book i eaten sect perhape the 
complex notation used in Chapter 5, but even here 
the author gives only the essential material sufficient 
for, the understanding of the text. The value of 
electrical analogies is fully recognized, and good use 
is made of such analogies in the solution of acoustical 
problems. 

While giving & thorough account of the funda- 
mentals of the subject, the author has not neglected 
the more popular and applied features, and has 
devoted considerable space to such topica as speech 
and hearing, loud-speakers, electronic devicea, eto. - 
In generel, the book is quite a valuable oontributio 
to the literature on acoustics. . 


The Basuto : 
By Hugh Ashton. (Published for the International 
African Institute.) Pp. ix ARE bd (London, 
New York and Toronto: Oxford University i 
1952.) 35s. net. me 
HIS book gives a general, but &oourete and 
comprehensive, account of the ple of the 
wealthiest, and the largest in- population, of the 
South African High Commission Territories. Basuto- 
land came into pene during the nineteenth century 
Be pets political genius of its chief, Moshesh ; 
and ugh good fortune, and the warlike i 
of its people, managed to survive Zulu and 
attacks to em into the twentieth century as the 
largest native Assan State or tribe in southern 
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Africa. It takes ita name from the Botho or-Buto, a specification of mechanical processes in terms of 
pi onien. PO e udin vid pei adu Markov chains; the oeloülation of relaxation times ; 
the uanaland Protectorate southward to Basuto- the quentum mechanics of measurement with less 
land. Thanks to the research of Prof. Schapers, than the greatest admissible accuracy: these and 
anthropological attention has been mainly focused similar topics, which are relevant to the foundations 
on the northern or Bechuana section ; the publication of statistical thermodynamics and the stochastic 
of H. Ashton's book on the southern, and numerically theory of irreversible processes, are surveyed and 
far larger, section will help to redress the balance utilized in original oontributions. The author’s work 
and, in addition, provide valuable comparative should—if tranalated—appeal to an appreciable 


143 


material and lead to & much fuller understanding of 
this southern Bantu people. 

Some sections of the book, in particular the chapter 
on medicine, magio and sorcery, and the 

inahip marriage, will be of particular interest to 
social anthropologista; the juge qu of it, how- 
ever, is more in character will to 


ois & 


the 

ward chiefs immediately prior to the changes intro- 

duoed by the British Government after the Second 

World War, quoting extensively from the court 

records of Chiefs Mosue and Bereng and giving us & 

of what was actually happening in these 

cular courts. Such a chapter is much less likely 

to be coloured by the preconceptions of the fleld 
observer and his particular informants. 

“The Basuto” is a book that has been worth 
Ee eps adum c ee Cree: 
of ers. Its only le feature is its price ; 
itis a pity that the publicity section of the Common- 
wealth Relations or High Oommissioner’s Offices 
opuld not have subsidized its publication. 

‘ G. I. JONES 


rapari on the Basic Principles of Statistical” 
hysics : 

ByN. 8. Krylov. Pp. 204. (Moscow: Academy of 
Baienoe of the U.S.S.R., 1950.) 18 roubles. 


ROBLEMS and arguments associated with the 
‘ergodic theorem’ (or principle of continuity of 
path) have, from the times of Maxwell and Boltzmann, 
to the present day, played an important part in 
establishing the kinetio theory. Decisive progress in 
the mathematics of these blans was made 
approximately twenty years ago, soanty use has, 
80 far, been made of this work for interpreting 
physical facta. 
This book under review, which is written in 


pepers and single sections have 
even the incomplete work is 


bearing on physics. The &uthor's approach is to @ 
remarkable extent independent of traditional 
presentations of the subject; an example of his 
attitude may be found in the only peper he published 
in English (Nature, 153, 700 ; 1944). 

Time series of observations of mechanical systems 
an compared with time series of random observations ; 


t 


number of English-speaking readers. 
R. EISENSOHITZ 


Wild Flowers, Grasses, Ferns, Fungl, Trees 

(Nature Field Series; 1.) Pp. vii+ 83. 

Birds and Wild Animals, Including Marine Mam- 
mals 

(Nature Field Series, 2.) Pp. viit+ 88. 

Insects and Spiders 


Pp. vii+71. 
$ ‘and New York: 
Frederick Warne and Co., 
each. 

HE succession of new books of natural history 

is abnost as regular as the seasons of Nature her- 
self. Some are pri evocative and seek to attract 
the reader by appealing to the imagination and the 
emotions. Others are purely descriptive and attempt 
to win the intellectual interest of the reader. In this 
new series of Nature books for younger readers, H. 
Trevor Jones has set out both to stimulate enthusiasm 
and satisfy curiosity, and because of the attractive 
way in which the text and oolour- and line-drewi 
are combined, can reasonably claim to have 
The first book describes 145 species of wild flowers, 
gix ferns, sixteen fungi and fifty-two trees. In the 
second book are descriptions of 168 ies of birds 
and seventy-six species of other ani including & 
fow in rates.. In the third, 152 species of insecta 
and spiders are illustrated, while, in the fourth, Jones 
includes most of the common examples of fish and 
other forms of fresh-water and marine life m and 
around Britain; at the end of this book there is a 
useful section on clouds and weather, with additional 
information on tides and currenta, stars and planeta. 
In nearly every cage the illustrations are conveniently 
get alongside the species tO ey ee 


Ltd, 


z 


A Flower Book for the Pocket 
By Prof. r Skene. Second edition. Pp. 
378. (London, New York and Toronto: Oxford 
University Press, 1952.) 12s. 6d. net. 
HIS little manual, a revised edition of a popular 
hantibook, will provide a pleasant and instructive 
study of British wild flowers. A 
er eran is adopted in which 
; artificial keys are given 


pii Ago of each species the beginner 
„Should have li e difficulty in naming common wild 
flowers. More than five hundred plants are illustrated 
in colour, but the detail tends to be rather obecure. 
The author is to be commended for using, to & large 
extent, the nomenclature of the most recent British 
Flora. 
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RAW MATERIALS OF LIFE" 
By Dx. D. P. RILEY and Dr U. W. ARNDT 


Royal Institution 


N egg contains within iteelf all that is 
to make a live chick. Some air goes in thro 

the shell and some carbon dioxide comes out; water 
vapour passes in and out; but a from that, 
nothing is added or taken away. All raw materials 
needed are already there and, given time and warmth, 
they are transformed into an organism capable of 
Bee ep NDA Ile Ur matarik of liis 
cannot but repay study, , in faot, rapid progress 
has been made in the past few years in reaching an 
understanding of their complicated chemical structure. 

One of the reasons why it is difficult to measure 
with certainty and precision the weight, size and 
shape of protein molecules is because many of them 
associate or dissociate to varying degrees in solution. 
A knowledge of molecular interaction in protein 
solutions would be of great importance to our under- 
standing of processes occurring in the living oell and 
we are as yet only at the beginning of such knowledge. 
We have recently come to know, rather surprisingly, 
somewhat more about the intricate internal structure 
of protein molecules than we know about their ~ 
grosser properties of ahape and sire. -It is not too 
. Touch to hope that a synthesis will soon be affected 

detailed 


between, the chemistry of these molecules 
X-ray Analysis 


X-rey diffraction analysis has bean used for many 
years in the study of proteins. It is not our present 
purpose to survey all that has been done in this fleld 
so much as to ases the relative value of various 
possible procedures in relation to the type of 
information it is desired to obtain. 


great i 

generally applicable, method of stadying molecular 
size and shape is afforded by the scattering of X- 

at low angles by solutions of proteins. In sufficiently 
dilute solutions, if no aggregation occurs, the observed 
scattering is & simple multiple of the scattering by a 
single molecule, averaged over all orientations. The 
derived quantity is a length, the ‘radius of tion’, 
related to the moment of inertia, and ‘loos not 
uniquely define a volume or shape. However, by 
working under absolute conditions or by careful 
comparison with & standard protein of known mole- 
ocular weight, the low-angle method provides molecular 
weights (or volumes) di . Again, by the exam- ° 
ination of concentrated solutions it is sometimes 


» . 
* Based on & Hvening Discourse entitled “The Chemistry 
F uA Bog. dalivered Dr. D. P. Riley at the Royal Institution on 


intensity ourvea of thi 


possible to estimate one or more molecular dimen-, 


sions, if various simple assumptions are made. The- 


combination of the three approaches should allow a 
fairly confident and rapid assessment of the shape 
and size of the molecule in favourable cases. 

The forces acting between neighbouring protein 
molecules in concentrated solutions oan, in principle, 
be measured by & process of Fourier inversion, of the 
scattered X-ray intensity at low angles. is m 
of changes in pH. and ionio strength can studied. 
methods and low-angle X-ray techniques, and thé two 
Procedures are, to some extent, complementary. 

The most that one can hope to derive directly, 


concerning the molecular structure of proteins, from. 


& diffraction experiment ig the scattering function for 
& single molecule. This function, which is always 
real and positive or zero, is the conjugate complex of 
the ‘Fourier transform’ or ‘diffractian picture’ of the 
distribution of scattering matter within the molecule. 
The most direct way of observing the molecular 
scattering function would be to examine a partly- 
ordered assembly in which all molecules posseased 
exactly the same orientation, but random and 
relatively large intermolecular distances. This is 
See pen aome MET ene miy aye 
possible, although difficult, to produce suitable 
specimens artificially. The disadvantage of working 
with true, crystals is that the regular arrangement 
gives rise to intermolecular interferences which 
obscure the pattern due to a single isolated molecule. 
Much ingenuity has been used in partially overcoming 


this , notably by the Cavendish Laboratory 
school, as described by Sir Lawrence in his 
Guthrie Lecture (Proo. Phys. Soo. B, 65, 883; 
.1952). But it still remains the case that details of 
the intramolecular chemistry have to be deduced 
with certainty from work on at crystals. 


Molecular Models 


If the. strictly deductive procedure be abandoned, 
and the intellectually lees satisfying (to the 
menter) procedure be adopted of working 
hypothetical structural schemes, the problem becomes 
one of devising experimental approaches which oen 
put uch hypotheses to the test. A convenient method 
is to measure accurately the angular variation of 
intenaity of monochromatic K-radiation scattered by 
&n amorphous sample, with subsequent comparison 
with the i ity curve calculated.from a given 
structural model. Alternatively, curves depicting the 
radial distribution of scattering matter may be the 
basis of comparison. 

By the use of a 


rtional-counter spectrometer, 

type oan now be quickly 
obtained with an &oour&cy of about + 2 per oent, 
and a survey of & number of proteins has bean made*. 


a-Proteins inolude tho keratin-myoein- 


me of preperation Wi 
by grants from the British Empire Cancer Campaign. 


` 


types will be called a, B. 
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epidermin—fibrinogen proteins of Astbury, also all the 
corpuscular proteins so far examined; silk fibroin is 
an example of the rarer B-proteins ; and the y-proteina 
constitute the collagen and gelatin group. Astbury’s 
tripartite classifloation is thus of general applio- 
ability. It has further been shown that the only 
structural hypothesis so far studied which 
with the scattering curves for a-proteins is Pauli 
Corey and Branson’s a-helix with about 3:7- amino- 
acid residues per turn in one coiled polypeptide chain. 
Here, the agreement ia very close and the structure 
may be considered to be established beyond reason- 
able doubt. f-Proteins p ed have fully extended 
polypeptide chair, w the configuration in the 
Y-proteins is not yet known. 

A protein molecule consists of one or more main 
polypeptide chains : 


| 
o0 


(—NH— OHR—CO—),. or —wu-4—H 


L 
Z TIN L 


to which are attached the side-groups, E, of relatively 
simple, and known, structure. The Oa carbon atoms 
at which these attachments occur are, in general, 
asymmetric and give rise to optical activity. The 
absolute configuration around the Os atoms is now 
known and is described as lavo or L-. The above 
formula depicts it according to the usual convention : 
Ca is in the plane of the paper, the bonds to CO and 
Cp are below, and those to NH and H above, this 
plane. The configuration being identical for all Ca 
atoms in proteins, there are only two ways of building 
an a-helix : ee UE 
attached in one specific way, or & ri helix 
with the R-groupe fixed in the alternative way. For 
brevity, these two structural types may be called a, 
and a,, and their full descriptions are : 


a, = LH Og2 LCa; a, = RH Cpl 1-Cs, 


where Osl and Cs2 refer to the two alternative 
positions of the first carbon atoms (Cp) of the side- 
chains. The equivalent enantiomorphs, «,’ and a,’, 
can exist in synthetic polypeptides but not m natural 
proteins : 


a,’ = RH Op2 »-Ca ; as! = LH Cpl Dn-O«. 


The a-type of protein structure can thus be divided, 
m principle, into two sub-types, a, and a, and there 
who a SAO semen why they ahoald roe both exe 
in Nature or even co-exist in one and the same 
protein molecule. By caloulation, it can be shown 
that the amorphous scattering curves from a, and a, 
present recognizable differences, and the possibility 
therefore exists of distinguishing between them by 
experiment. Work along these lines is at an early 
stage, but it oan provisionally be said that, while a, 
seams to be the favoured structure in serum albumin, 
a mixture of a, and a, mpy exist in insulin. It is 
tempting to identify these with the A and B fractions 
of , and, indeed, the presence of a proline 
amino-acid residue (as in B) oan be shown to mpose 
the a,-configuration on the polypeptide chain in which 
it ocours. Examination of the separated fractions 
should settle the point. 
Two methods are o 
of the side-chains by 


‘to us for the examination 
X-ray scattering methods. 
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One is to place tho amino-acid residues along tho 
main chain in the order found by Sanger by chemical 
means, and to caloulate their effect on the intensity 
curve ; *the other is to perform a 'differenoe-Fourier' 
inversion of observed-minus-calculated intensity 
funotions. The latter procedure gives a radial dis- 
tribution curve corresponding to those parta of the 
structure which had been omitted from the first 
calculations, that is, principally, the side-chains. It 
has been shown in these ways that the effect of the 
side-chains on the scattering is not sufficiently 

to mask the dominating features imposed by 

beaio folding of the polypeptide chain. 

In the case of insulin, the molecular structure 
would be almost completely determined if it wero 
known how the A and B fractions are linked by 
cystine, —S—S—, bonds. The 'Oourtauld' space- 
filling atomic models designed by G. 8. Hartley and 
Conmar Robinson are of great help here; but a final 
unique solution still escapes us. One feature, how- 
ever, which emerges from this sort of study is that 
neighbourmg helices may well be skew to each other. - 
If this is generally true, it would greatly complicato 
the detailed interpretation of Patterson series derived 
from single-crystal data. 

Whether or not given protein molecule has a 
unique structure is & matter for some doubt. Several 
workers have directed attention to the similarities 
between proteins and the silicate minerals. The 
possibility in proteins of ‘isomorphous’ replacement 
of ‘non-specific’ side-chains cannot be exoluded and 
may even be probable. Such possibilities only lend 
weight to the argument that a detailed solution of 
the structure of & protein molecule is & matter for an 
integrated chemical and physical approach. On one 
hand, controlled degradation of the molecule with 
separation of the breakdown products, and, on the 
other, the use of an electronic computing machine 
in connexion with accurate intensity curves, 
would, in rational combination, lead to considerable 
advances in our understanding of the ‘Taw materials 
of life’. , 


Survey of Structural Types 


We should like to appeal for help from other centres 
in providing specimens for & survey of structural 
types in polypeptide molecules which we wish to 
undertake by the X-ray scattering method. It 1s 
not necessary in this sort of examination for the 
material to be crystallme; but adequate purity is 
important, particularly as regards freedom from 
inorganio salts. Purification could, of course, be done 
by us where necessary. Salt-free freeze-dried material 
is very suitable, as is any fine powder or amorphous 
rmoage. Fibrous material is leas convenient. At present, 
the technique requires the use of about 100 mgm. 
of material to obtain the best resulta, but smaller 
quantities could be examined if need be. 

We should be most grateful to any colleagues who 
might feel that they would like to contribute speci- 
mens to this survey. Perhaps they would, in the first 
place, write to us (at the Royal Institution, 21 
Albemarle Street, London, W.1), giving details so 
that unnecessary trouble on their part could bo 
avoided. If desired, the samples could be returned 
after examination, which should not normally affect 
them. It is desired to include in the survey natural 
proteins of all kinds (common and uncommon), 
denatyred proteins or proteins which have been sub- 
mitted to various chemical or physical treatments, 
synthetic polypeptides and natural polypeptides. 
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PHYSICS OF THE HIGH 
ATMOSPHERE 


SESSION on the physiœ of the high atmosphere, 

under the chairmanship of Prof. A. M. Tyndall, 
was held on September 5 at Belfast by Section A 
(Physics and Mathematics) of the British Association. 
The meeting brought together four speakers who 
discussed this topio from different points of view, 
uamg what might be called the pasmve, the active 
and the direct observational, and the theoretical 
approach. 

Historically, the scientific study of the earth’s 
upper atmosphere evolved from ground observation, 
of phenomena such as the &urore and trails of 
meteors. It is remarkable, as became appearant from 
the paper by Dr. F. E. Roach (Naval Ordnance Test 
Station, Inyokern, Calif.), that this passive observa- 
tional approsch, when performed with modern, 
highly sensitive instruments, oen stil yield most 
valuable information about the properties of the 
upper atmosphere. An example of this of 
approach has been the researches by Dr. Roach and 
his colleagues on the faint light emission from the 
night sky, known as the night air glow. They have 
been concerned mainly with the oxygen lines 5577 A. 
and 6300 A. which already formed the basis of Lord 
Rayleigh’s classical work. It is interesting to note 
that the modetn mean value for the mtensity of 
2-8 x 10* quante/sq. am. col Boc. agrees rather 
closely with the value of 1-8 x 10* obtained by Lord 
Rayleigh with his primitive equipment. Roach’s 
measurements, conducted with photoelectric equip- 
ment under unusu&lly good atmospheric còn- 
ditions in the California desert, have led to the 
conclusion that the night air glow shows & maximum 
which occurs, on the average, near local midnight. 
On, the basis of a detailed study of one night, Roach 
and Pettit! proposed that the isophot pattern of 
2 6577 of the night air glow remains stationary with 
Tespect to the sun, while the earth rotates underneath. 

Dr. Roach and his colleagues have tried to test 
this idea further by comparing the records of two 
stations—Cactus Peak, Calf., and Haute Provence, 
Frence—which are eight hours apart in terms of 
longitude. They have found that there appears to be 
some resemblance of the isophot patterns and some- 
times of the maxima ; but on the whole, the isophot 
patterns do not remain well preserved, indicating the 
influence of variable factors. When, they attempt to 
measure the height of the emitting layer by means 
of triangulation methods, they find ite altitude to be 
about 180 km. By other techniques, they have found 
altitudes in the neighbourhood of 250 km. All these 
values are in defnite disagreement with photo- 
chemical theories which, in considering a purely 
static atmosphere, place the altitude of the emitting 
layer at approximately half that observed. 

Another experimental approach of great interest 
was intended to establish the correlation between 
the intensities of the omission, lines A 5577 and à 6300, 
& correlation which 18 to be antimpated since À 5577 
is & transition from the 19-state of OI (which has a 
lifetime ~ $4 seo.) to the 1D-state, and since A 6800 
is & transition fram the !D-state (which has a lifetimo 
of ~ 100 seo.) to the *P-state of O I. The comparison 
between the mtensities of these two lines is most 
interesting: although generally about the at 
the beginning of the evening, they show no tion- 
sbip and even inverse oorrelations during the night. 
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Tho correlation between 4 6800 and the total number 
of electrons in the F-layer, however, is very por 
This again may be taken as an indication of the 
variability and instability of the very high atmo- 
sphere which becomes apparent because of the long 
hfetime of the !D-state. 

A more active approach to the study of the astmo- 
sphere has been reserved to this century. The 
probing of the upper layers by man-made radio 
signals commenced with the now famous experiments 
of Appleton and of Breit and Tuve. The values of 
the critical radio frequencies give immediately the 
concentration of electrons as a function of altitude. 
Mr. W. R. Piggott (Radio Research Station, Slough) 
discuseed the vast amount of information which can 
be extracted from ionospherio reflexion data provided 
one looks at them in very special ways. Of partioular 
interest is the influence on the upper atmosphore of 
tidal forces and their identification from the variations 
of electron density. There exista, for example, & 
definite twelve-hourly oscillation of the F-layer with 
a maximum height at local noon and midnight. 

Expressing the variation of electron densities N by 
the equation 


dN 
d 79$—JU.X), 


one can look separately at the agents which produce 
electrons (q), and other affects (X) which lead to tho 
disappearance of electrons. . It is found that this 
expression holds quite well in the lower ionosphere 
where the mean free paths are small and the layers 
are essentially in statio equilibrium with respect to 
winds and oscillations. At the greater heights, how- 
ever, the lifetime of the electrons increases as tho 
collision frequency decreases, so that the atmosphere 
is no longer stable to density changes. 

These influences, which cause variations in- the 
electron, density, can be looked at in different Ways. 
Mr. Piggott discussed, as an example, the derice 
of g on the sun. It is observed that the rption 
in the É-region shows & maximum at noon and that 
during an eclipse the electron density in the E-region 
decreases very sharply. The upper layer, however, 
exhibits a completely different behaviour: for 
example, the formation of a new F-layer has been 
observed during & recent eolrpee. 

One of the most valuable features of ionoepherio 
research is the possibility of graphical studies 
from data which oome from to sixty inter- 
national stations distributed over the face of the 
earth. Such studies have shown the important 
influence of the earth’s magnetic fleld on phenomena 
in the upper M a ud : for example, the electron 
densities in the F,-layer show a sharp dip (‘cusp’) in 
the immediate vicinity of the equator where the 
magnetic field is horizontal. 

The high-altitude sounding rocket, the newest 
experimental technique for studying the up 
atmosphere, was described by Dr. 8. F. Singer (Oos 
of Naval Research, United States Embassy, London). 
Rockets make possible measurements in situ by 
bringing instruments into direct contact with the 
upper regions of the atmosphere. They are unique, 
since they allow measurements of extra-terrestrial 
radiation, electromagnetic as well as corpuscular (for 
example, coemio r&ys), before these radiations are 
modi or absorbed by the air. Of particular mn- 
portanoe for the theory of upper atmosphere 
phenomena are measurements of the solar ultra- 
violet emission. 


? 
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The resulta of rocket experimente of the past five 
or six years have, in many cases, confirmed con- 
clusions already arrived at from sea-level observa- 
tions. In many other cases they have provided more 
accurate and reliable data than can be obtained from 
the extrapolation of low-altitude measurements—for 
example, in determining the altitude distribution of 
ozone; and in & few cases they have given informa- 
tion which is completely new and sometimes 
unexpected—for example, the existence of gravi- 
tational separation of atmospheric constituenta near 
the 70-km. level and the existence of a high-intensity 
electric-current stream above the magnetic equator. 

Perhaps the greatest disadvantages of the rocket 
as & vehicle for high-altitude experiments are the 
high velocities and the short times spent m the upper 
atmosphere (~ 5 min.). Rocket experiments involve 
other Imitations which preclude their use for oertain 
measurements &nd usually make them extremely 
difficult to perform from a technical point of view. 
The lmited size and weight which are possible, the 
high accelerations and unpredictable motions, and the 
- diffloulty of recovering data, all enter into the design 
of an experiment. The rocket vehicles in present use 
in the United States are the small 'Aerobee', the 
altitude range of which is being extended to about 
180 km., and the very large ‘Viking’ rocket, which 
has already achieved an altitude record of 220 km. 
and may be to go to much greater 
heighta eventually. Both these research rockets were 
developed under the auspices of the United States 
Navy to take the place of captured German V-2 
rockets with which high-altitude research in the 
United States was started in 1940. 

The trend for the future of sounding rockets will 
be towards higher altitudes ; but for oertain experi- 
ments the present altitudes are already sufficient, 
and the greatest handicap consists of the fact that 
rogket experiments, allowing for but a few minutes 
of observations, can only be made infrequently and, 
in general, only at & particular location. In this 
connexion Dr. Singer reflected on the probable state 
of ionospheric research or of geomagnetiam, were 
those sciences similarly confined. In his opinion, the 
development of & rocket capable of long-time 
observations over & wide geographical range would 
overcome these fundamental limitations of sounding 
rockets. Such a rocket might even represent an 
economical solution of the problem when one oon- 
siders the expense at present involved in the instru- 
mentation and launching of same dozens of ‘Aerobee’ 
rookete. In order to set up an obeerving station to 
last at least for a few days, it would be ; 
of course, to place it into an orbit where it oould 
exist for same time as an artificial satellite of the 
earth. Such a satellite rocket should be viewed 
mainly as an observatory for stud variations in 
the emission of solar radiation, both ultra-violet and 
X-ray; of solar corpuscles; and of the solar com- 
ponent of cosmic rays. Such studies may well con- 
stitute the important link for & more 
complete understanding of the physics of the sun 
and of the sun’s influence on the earth's atmosphere. 

The theorist of the upper atmosphere is constantly 
faced with the neceasity of effecting a reconciliation 
between the physical theories and vast amounts of 
sometimes uncertain experimental data, 
with inferences about the solar spectrum. As Prof. 
D. R. Bates (Queen's University, Belfast) put it: 
“It has been said that it is comparatively“ easy to 
write & paper about any single aspect of the upper 
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atmosphere, but practically impossible to write oon- 
Bistently about several". As an example he mon- 
tioned #the problem of the temperature of the exo- 
sphere. This temperature can be computed from the 
known rate of escape of helium gas; one may also 
ask how this high temperature is maintained in the 
face of cooling by conduction and also by infra-red 
radiation, from the *P-state of OI. If one invokes 
for this purpose an increase in the assumed ultra- 
violet emission of the sun, this in turn requires & 
re-interpretation of ionospheric observations. 

One of the most fruitful lines has been the photo- 
chemical theory of the upper atmosphere, which seoks 
to account for chamical through the action 
of solar ultra-violet radiation. It has been particularly 
succesful in explaining the formation and distribution 
of ozone. It has been used by Prof. 8. Chapman and 
othera to calculate the dissociation of the oxygen 
molecule; they have shown that, in the region above 
the 100-km. level, molecular oxygen must be com- 
pletely broken down into atoms. The position oon- 
cerning nitrogen is still the subject of controversy : 
on one hand, auroral spectra suggest that the mole- 
cular form is still abundant, even at altitudes of 
500 miles; but, on the other hand, there is some 
observational evidence that dissociation into atoms 
is significant even at an altutude of about 100 km. 
Attempts have been made to oaloulate the relative 
abundances of the two forms of nitrogen at various 
levels from the rates of the various photochemical 
processe likely to be of importance, but these are so 
complicated that success has not yet bean achieved. 
The time for equilibrium dissociation is found to bo 
of the order of a few years, so that the local equilibrium 
depends very much on the dynamics of the atmo- 
spheric region. Hence any predictions based on 
static atmospheric models are likely to be incorrect. 
Similarly, the problem of chemical reactions of 
nitrogen is extremely diffüioult. For oxygen all the 
other gases present are inert, so that only four or 
five Shania] reactions need be considered, whereas 
in the case of nitrogen molecules the oxygen entera 
into combination, thus leading to about thirty 
different chemical reactions. 

Already the first measurements on the upper 
atmosphere have destroyed the old theory which 
pictured it in a state of hydrostatio equilibrium with 
hydrogen and helium predominant at the higher 
levgs. Certainly new experimental findings will 
stimulate the theorist to try out new ideas, but Prof. 
Bates also reminded those present at the meeting 
that, in the caso of the atmosphere, Eddington's 
famous advice, ‘never believe any observational 
results until they are confirmed by theory", is not 
without relevance. 

The overall impreasion gainbd from theso talks is 
that many of the fundamental features which affect 
the atmosphere are at present either unknown or 
roughly inferred. A particular point at issue is the 
ultra-violet and X-ray spectrum of the sun. Some 
rocket experiments have been made which have 
succeeded in ing the spectrum down to about 
2000 A. and have also obtained semi-quantitative 
information in some regions of the far ultra-violet 
and even X-radiatidn?. However, the technical 
difficulties of doing this work are very great. Besides 
this, it is known from the examination of ionosphere 
records that there exists a great variability in the 
ultra-tiolet emission from the sun, so that isolated 
tockst measurements may not give & representative 
picture of average conditions of the sun and of the 
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range of these conditions. It seems more likely that 
once one can relate certain features of the ionosphere 
with solar ultra-violet emission, one may b@ able to 
observe the sun by following changes of the iono- 
spherio layers. E : 

The position is more satisfactory with respect to 
the structure of the . Reoent rocket 
measurements’ have given values of the temperature, 
density and pressure up to altitudes of about 220 km. 
The values up to 150 km. oan be considered to be 
. well established and are in rather good agreement 
with values deduced from meteor observations. In 
regard to the chemical composition of the a&moephere, 
first definite evidence that gravitational separation 
takes place near an altitude of 70 km. has been 
obtained from stra io air samples recovered. 
with rocket-borne samplmg-bottles and analysed in 
Prof. F. A. Paneth’s laboratory*. It now seems 
important to confirm these results up to higher 
altitudes ; there is every hope that present techniques 
can be extended to obtain measurements up to about 
120 km. In this connexion Prof. Bates emphasized 
the great importance of human activity in affecting 
the abundance of certain minor gases in the atmo- 
sphere. He even suggested a new technique, namely, 
that of deliberately mtroducing certain rare com- 
ponents, like sodium, into the upper atmosphere in 
order to observe their photochemical reactions. One 
might expect rather large luminosities to arise from 
the conversion of stored-up photochemical energy by 
only amall quantities of sodium. < 

In the discussions following the , Prof. K. G. 
Emeléus (Queen's University, ‘Holfaat) mentioned 
very briefty the relation of laboratory experiments on 
gas discharges to actual phenomena in the upper 
atmosphere. The great stumbling-block in laboratory 
experiments are the walls of the discharge tube and 
their effects on the phenomena to be studied. Dr. 


Singer brought out the point that m many cases the” 


uppat atmosphere itself provides a laboratory in 
ich one can study certain physical phenomena. 
For example, the region of very high electrical con- 
ductivity found in the E-layer at the magnetio 
equator’ strongly suggests the existence of ‘bound- 
aries’, which oould effectively be established by the 
horizontal magnetic fleld. ' 

Some important conclusions on the state of the 
atmosphere above about 150 km. emerged from these 
stimulating discussions on the physics of the upper 
atmosphere. Below this level the atmosphere can be 
t of as being in a statio state; but above this 
altitude a dynamio picture seems to be necessary, 
since the statio model no longer describes the actual 
phenomena. This transition was brought out 
especially clearly by the ionospheric resulta presented 
by Mr. Piggott ; the‘ differences between the lower 
and upper regions of the ionosphere are immediately 
apparent if one draws ‘isophots’ over the earth’s 
surface: the H-layer shows a normal distribution, 
while the F-layer does not. This was emphasized 
further by the disagreement between photochemical 
theory and the observations of Dr. Roach, per- 
ticularly the striking discrepancy in the height of the 
emitting layers. This non-equilibrium, dynamic 
condition above the H-layer’in certain respecta 
resembles tropospheric weather. It is a consequences 
it was thought, of the long mean-free-paths, low 
collision probabilities and consequent long lifetimes 
of certain states, the low thermal capacity tf the 
upper layers, and also the variability of the ultra- 
violet emission of the sun. In this connexion the 
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value of isolated observations by rockets above 
altitudes of 200 km. appears doubtful. It would 
seam much more necessary to adopt the synoptic 
approach, as is used, for ionospheric studies, par- 
ticularly ‘with regard to the study of ultra-violet 
radiation from the sun. B. F. Savame 


! Roach, F. H., and Pettit, H. B., J. Geophys. Res., 56, 325 (1951). 


DIFFERENTIATION OF VITAMIN B,, 
ACTIVE COMPOUNDS BY 
IONOPHORESIS AND 
MICROBIOLOGICAL ASSAY 


FROM THE NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING, . UNIVERSITY 
OF READING - 


lonophoresis 
‘By Dr. E. S. HOLDSWORTH 


INCE the isolation of vitamin B,, and other 
members of this group, several other compounds 
have been detected, to but not in the cobalamin, 
series. Wijmenga! isolated from pig foes a crystalline 
substance he called vitamin B,,44; Ford and Porter® 
found vitamin B,,-like factors A, B and O in oalf 
foes, and isolated factor A in orystalline form; 
workers at Glaxo ries (Lester Smith, private 
communication) have isolated in a fermentation 
prooem a factor, to our knowledge, identical with 
factor B; Pfffner ei al obtained peeudo-vitamin 
Bı, and pseudo-vitamin By, from a rumen anaerobe ; 
Lewis ei al.‘ reported the presence of vitamin B y in 
Tat fæces; Hausmann has described further com- 
pounds, and other vitamin B,,like compounds are 
kindly put at our disposal specimens of their oom- 
pounds for comparison with those isolated by us. . 
In a study of these factors by paper ohromato- 
graphy with a number of ‘different solvents, we noted 
that several had almost identical Ry values. Thus 
factor A, vitamin Bis and the peeudo-vitamins B,, 
and B, could not be separated with the solvents 
usually employed. The ionophoresis of these sub- 
acetate buffers between pH 3-0 and 9-0, there was 
httle advantage in the use of ionophoreais, since only 
factors B and C have appreciable mobility under 
these conditions, and these are easily distinguished 
chromatographically. However, the interesting 
observation was made that several of the factors 
when subjected to ionophoresis on paper using 2N 
acetic acid (pH 2-1) gave rise to multiple zones. 
Fig. 1 shows the findings after ionophoresis for 16 hr. 
at a potential gradient of 8 volts per om. The 
atmosphere in the apparatus oonteined hydrogen 
cyanide in an attempt to retain the substances in the 
cy&no-form, and thé vitamins were revealed by the 
bioautographie technique described elsewhere*. Factor 
A and vitamin Bis» were alike in giving one main 
zone of the same mobility, accompanied by four 


No. 4343 January 24, 1953 





NATURE 


149 


anode; peeudo-vitamin B,,, 1:5 x 10-* ; 
and vitamin Bı, with rero mobility. 

An observation of practical importance 
made during the ionophoresis of the vita- 
min B,,-like substances is that iono- 
phoresis may be applicable to other 
substances carrying very small electric 
charge. When the mobilities of the 
factors were compared in 0:5 N acetic 
acid and 0-1 M sodium acetate/hydro- 
chloric acid buffer of the same pH, it 
was found that the mobilities in the 
buffer mixture were only about a third 
of those in acetio acid. If the acetic acid 
was made 0-2 M with respect to sodium 
chloride, sulphate or phosphate, without 
changing the pH of the solution, mobilities 
decreased. The polyvalent phosphate had 
the most effect, reducing mobilities almost 
to zero. Thus it is probable that the ionic 
strength of the conducting medium is tho 


Fig. 1. Bloeutograph using Baa. coli. Ionophorese in 2Y acetio acid for 18 hr. important factor, since it is known that 
^ at 270 Y. & charged particle in solution acquires 

- &n & here of oppositely charged ions, 

others. Pseudo-vitamins B,, and B, each gave rise which have a effect on the particle, the 


to two zones. A disadvantage of the biogutographio 
method for detecting activity is that the size of the 
bacterial growth-zone is proportional to the logarithm 
of the concentration of active substance, so that 
substances present only m traces are revealed ; this 
e way Weep Se Oe 
Bi, the more mobile spot p representing 
vitamin. Bjy formed by loea of the cyano-group. To 
avoid this complication, the substances were used in 
"ud Bere (50—500 pgm.) to give visible pink 

tration of acetic acid was reduced 
150-5 N, with 0-01 per cent potassium cyanide, and 
finally, the & tus was protected fram strong 
light. Under conditions, vitamin B, gave only 
ong pink zone of zero mobility. 

Factor A contained as major component a sub- 
stance of mobility 8:0 x 10-* am.* V.-! geo.-! as cal- 
culated by the method described by Kunkel and 
Tiselius’, with three minor components the 
pomtions of which suggested that they could be due to 
emn T e vite- 
min B,, and factor B (Fig. 2, p. 151). With peeudo- 
vitamm B,, and pseudo-vitamin B, the major zone, 
of mobility 1-5 x 10+ om." V.-* geo.-1, was 
by & pink spot of the same mobility as factor A (Fig. 
2). Pseudo-vitamin B:s gave & third zone, brown in 
colour, of zero mobility and microbiologically almost 
inactive. By eluting each of the zones obtained from 
factor A and from the peeudo-vitamins B,, and Bis, 
and subjecting baoh to repeated ionophoresis, the 
materials were obtained as single spota of the presum- 
ably pure substances. Vitamin Bj», was not available 
in sufficient amount to allow the separation of a visibly 
pink substance, Oe ERAT E ae era 
of spots as factor A on the bioautograph (Fig. 1), 
there is reason to believe that vitamin Biss, contains 
the same major component as factor A, with peeudo- 
vitamin B,,, vitamin B,, and factor B as i 
The same oonsiderationg suggest that factor WB 
obtained. by Wijmenga! from ox liver is a mixture 
(Fig. 1). In cyanide extraota of the natural materials 
examined, we have so far been able to distinguish 
five substances having the following mobilities in 
0-5 N acetic acid expressed as om.* V.-! sec. : factor 
A (vitamin Biem), 8:9 x 10%; factor B, 5:0 x 107; 
factor O, — 1:4 x 10-5, that is, moving towards the 


retarding effect increasing with inorease in ionio 
strength*. Weak acids other than acetic (for example, 
phenylacetio and boric acids) can be used, and with 
& 0-5 M solution of boric aaid, se ions of the 
vitamin B-like substances oan be obtained at a pH 
of 4-5 that cannot be obtained in the presence of 
strong electrolyte. Conducting solutions of low ionic 
de must be used with caution, sinoe they have 

ittle buffering ity and therefore the sub- 
Ba Gos’ sanma aiala De fee dese Galle. More- 
over, with increasing pH values, electro-osmosis 
becomes more marked and is a complicating factor 
in obtaining adequate separation. 


Microbiological Tests 
By J. E. FORD 


Wa have shown that certain of the vitamin B,- 
like compounds are differently active for different 
test organisms (cf. Ford’). In addition, each sub- 
stance has different activities, relative to that of 
vitamin B; for the individual test organisms used 
in different assay techniques. The ratioa of these 
different vitamin B,, activities are characteristic for 
each of the substances examined, and it was therefore 
possible to design differential assay procedures to 
provide evidence for their identity or otherwise. 

Tests with Bacteryum coli. A mutant of Bacteriun 
ool vitamin B,, was used in the tube-asaay 
technique described by Burkholder". The basal 
medium was modifled by substituting thiomalio for 
thioglyoollio acid. 

Pipes E A Sage an it 

Le f sth technique perfected by workers at the 
boratories'- using the same basal medium 
aye iis as ee 

Tests with Lactobacillus leichmannii ATCC 4797. 
With this organiam we have used the method and 
medium described by Skegge e£ al. 4, modified only in 
that the pH of the medium was adjusted to 5-5. 
Nucleptides were omitted from the medium; tubes 
were steamed for 30 min. before inoculating, and 
incubeted for 60 hr. at 85? C. 


160 


Resulis. In Table 1 are set out resulta of differential 
aseays of a number of vitamin B,,-active compounds. 
It is evident that factor A and vitamin Big, have 
very similar microbiological activities, as have also 
the pseudo-vitamins B,, and B,y. The two groups 
of compounds, however, are clearly different in their 
microbiological properties. Factors B and WR are 
different from each other and from the other two 
groups of substances. The results presented for 
factor CO are only tentative, since this compound has 
. not yet been prepared in pure form in significant 
amounts, and tests were carried out on a relatively 
crude concentrate. Optical densities at 301 mp are 
included as an indication of the concentrations of the 
various substances. 











* Values are only very roximate. In some instances the amounts 
available for measuremen small. 


were very 
Responses were markedly non-linear. 

$ Taie bigs, euro retecia tha low activity of fastor WR in the 
4 The absorption maximum of this compound is, in fast, at 355 ma. 


In Table 2 are shown regulis obtained in the 
differential assay of certain components of these 
‘parent’ compounds, obtained by ionophoresis in 
0-5 N acetic acid as described in the first part of the 
paper. 


Table 2 MICROBIOLOGICAL ACTIVITIES OF OOMPONRENTS OF 
VARIOUB VITAMIN B;-LIKN COMPOUNDS DBTAINED HY IONOFHORNESIB 














* Responses were markedly nonlinear 


It is clear that the major camponent of factor A, 
ita ‘spot 8’, is not distinguishable by these teats from 
the minor component of peeudo-vitamin Bj, ite 
‘spot 2’. In the same way, the major component of 
pseudo-vitamin Bs, ita ‘spot 1’, is not distinguishable 
from @ minor component of factor A, tts ‘spot 2’, 

There is evidence from bicautographs that factor 
WR contains, in addition to its several vitamin 
B,,-active components (see Fig. 1), & further sub- 
stance inhibiting the growth of Bacterium coli. The 
presence of this mhibrtor no doubt explains the low 
aotivity of the campound for this test organiam. 


NATURE 


January 24, 1953 VoL. 171 


Occurrence of the Various Vitamin B; 
Active Compounds 


By J. E. FORD, Dr. E. S. HOLDSWORTH, 
Dr S. K. KON and Dr J. W. G. PORTER 


Tu ionophoretio and microbiological findings just 
described show that compounds formerly as 
pure were not, in fact, pure. We ec decis 
as proof that factor A and vitamin Bia, are not pure 
substances, but that they contam the same major 
component. Similarly, peeudo-vitamins B,, and 
Bı» owe their activity to a common major oom- 
ponent, different from that of factor A (or vitamin 
Bim), and to factor A. The lower microbiological 
potencies of peeudo-vitamin B,y are probably due 
to the presenoe in it of & third component detected 
by ionopboresis (Fig. 2) that has little activity for 
mioro-organiams. 

Vitamin B;,*, from our experience with vitamin 
B ractive compounds from rat fæces (see below), 
may possibly be & mixture of factor A and peeudo- 
vitamin Be. Factor WH! from beef liver contains 
factor A, peeudo-vitamin B,, and vitamin B,, and 
is interesting in that ıt indicates that factors other 
than vitamin B, oan appear in small amounts in the 
liver of ruminants (of. Ford e£ al.4). Further, we 
have found that the vitamin B, aotivity of cow 
urine is largely contributed by substances other than 
vitamin B,, (unpublished). - 

We have estimated the relative amounts of the 
different vitamin B,,-active compounds in the fæces 
of calves, rata and rabbits. matography a 
extracts of all these materials showed a pes 
similar distribution of activity: the main pd 
poen ent being fraction A with small contributions 

factors B, O and vitamin B,,. The fraction A 
component from each extract was repeatedly 
chromatographed until it appeared homogeneous : 
subsequent ionophoresis in 0-5 N acetic acid separated 
the apparently homogeneous fraction A component 
from oelf fæces into factor A with some pseudo- 
vitamin B,, and a trace of vitamin B,,; the fraction 
A component from rat fæces yielded approximately 
equal amounts of factor A and peeudo-vitamin B,, ; 
and that from rabbit fæces yielded factor 4 and only 
a trace of pseudo-vitamin B,,. 

In the light of these findings we now consider that 
the vitamin B,,-activity for micro-organiams of 
extracta of gut contenta and fwoes, prepared in the 
presence of cyanide, 18 contributed in varying pro- 
portions by the following five substances : factors A 
(vitamin Biss), B and O, peeudo-vitamin B,, and 
vitamin B,, itself. In natural materials these com- 
pounds may exist in both free and combined forms 
(see also ref. 5). 

The facts that these compounds act as alternative 
growth-factors for several micro-organiams, and that 
1n extracts of Bacterium col cella grown in & peptone 
medium all five compounds are present, suggest 
their close structural similarity. 

The difficulty of separating these vitamin B,,-like 
compounds in & pure state by chromatography, and 
the relative ease with whioh chromatographiocally 
homogeneous though impure compounds orystallire 
(for example, factor A, vitamin Ban and peeudo- 
vitamin B,,), may give rise to a number of spurious 
new ‘substances’ with similar though not identical 
properties. Such new ‘substances’ are likely to be 
isolated during the fractionation of the vitamin B, 
activity of natural materials unless ionophoretic 
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i Bpot ‘1’ of 
I ' atn oe 


VWibly pink amounts of the factors after 
for 16 hr. at hka Movement of vitemm B,, was 


ue to eli 
techniques, whioh &re more selective than those of 
chromatography, are used for ther resolution. 

As these vitamm B,,-active compounds are formed 
by microbial synthesis in the rumen or in the large 
mtestine or in both, it is probable that the relative 
amounts of each that appear in gut contenta depend 
on the composition of the microbial flora. This 1s 
known to be, to some extent, governed by the com- 
position of the diet, so that even within one species 
rb is likely that the rel&trve amounts of each of these 
factors will vary with the nature of the diet. 

We should again like to thank Dr. Pflffner and Dr. 
Wijmenga for their generosity in allowing us to 
examines their compounds, and to publish our findings. 
The interpretation of the results is solely ours; the 
conclusions m&y not represent the views of Dr. 
Pfiffner or Dr. Wijmenga and do not bind them in 
any way. [Deo. 3. 
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OBITUARIES 


Prof. M. G. Evans, F.R.S. 


Puysroat chemists all over the world will have 
learned with sorrow of the untimely death of Prof. 
M. G. Evans. A graduate of the University of Man- 
chester, Evans was appointed to tho staff of the 
University in 1926, and after spending & year with a 
Rockefeller fellowship at Princeton, he was i Satara 

to the chair of inorganio and physical 
the Univermty of Leeds in 1939. While at Leeds he 
established an international reputation for his work 
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on the fundamental processes occurring 

in chemical reactions, and was elected & 
e Fellow of the Royal Society in 1047. In 
1948 he returned to Manchester to tho 
chair of physical chemistry, and had 
already established & flourishing research 
school there when his soientiflo work was 
Bo tragically brought to ite olose. 

Evans ‘occupied & unique position 
in English physical chemistry His 
versatile and flexible mind Perdana 
him with a remarkable capacity for 
grasping the essentials of any scientific 
problem which, was presented to lum. 
All those who had the opportunity 
of working with him wero astonished 
at his ability to state their problems 
for tham ın clear, exact and illuminating 
language, and there was no better ouro for tho 
all too common complaint of ‘getting stuck’ than 
to go and have a chat with M. G.',, as ho was 
known to all his friends. Evans’s inspired common 
genso was the secret of his scientific success, both in 
his own work and in guiding the research of others. 

Evans was one of the early pioneers of the transition 
state theory, applying it to quite complicated chemical 
Teactions ; and ıt was largoly his inspiration which 
led to the modern theory of unimolecular reactions. 
His work on the initiation of polymerization led to 
important technical advances, and in moro recent 
years he clarified in an elegant way the nature of 
the electronic processes occurring in oxidation and 
reduction. The papers of Evans and his school on 
the so-called electron-transfer reactions are classica 
in that fleld. Possibly less well known but no less 
penetrating were his contributions to applied wave 
mechanics and the statistical mechanics of surfaces, 
and one of his most important contributions to the 
theory of bond dissociation energies was made only 
jast before his death. The 1953 Jubilee Discussion 
of the Faraday Society on “Solutions of Non- 
electrolytes" was originally conoerved by Evans. 

Outstanding as a physical chemist, M. G. Evans 
was equally outstanding as a person. His industry 
and great ability were matched only by his cxtra- 
ordinary modesty and a personal charm which won 
him the affection, as well as the admiration, of all 
those who had the good fortune to meet hrm. He 
combined without affectation the hard-headednees of 
& scientific administrator and the subtlety and 
sensitivity of & creative artist. His nomination to 
the Government's Advisory Council on Scientiflo 
Policy and to the Seientiflo Advisory Council of tho 
Ministry of Supply imposed on him & heavy burden of 
additional responsibility. Nevertheless, in spito of 
the severe strain to which he undoubtedly subjected 
himself, Evans was always ready to help those who 
came to see him with aoientiflo or personal problems, 
and there will be many of his friends who will sadly 
muss his wise and sympathetic counsel. 

H. O. Loneurr-Hicorns 


Prof. V. N. Ipatleff 


Pror. VLADIMIR NIKOLAEVIOH ÍPATIEFF died in 
Chicago on November 29, 1952, just one woek after 
his eighty-flfth birthday. Few men of science in our 
times have had more remarkable careers. 

Born in Moscow in 1867, he attended & series of 
military schools and graduated from the Michaelovaky 
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Artillery Sohool in 1892. He had developed an 
interest in chemistry several years before this and 
established & private laboratory from- his esmall 
earnings; because of the nature of the curriculum 
and the instruction, moet of his chemistry was self- 
taught. He remained at the Michaelovsky. 

School as an instructor in chemistry and later became 
ita first professor of chemistry. 1896-97 he 
was sent to Western Europe, where he studied with 
von Basyer in Munich and with Viele and Sarraut 
in Paris, and m 1907 the chair of chemistry in the 
University of 8t. Petersburg was added to his 
duties. 

During the First World War, Ipetieff was a 
lieutenant-general in charge of the Russian chemical 
industry, and because of his distinotion he continued 
to hold high office during the Soviet regime. From 
1921 until 1920 he was a member of the Supreme 
Economic Council of the Soviet Union, and in 1927 an 
institute for the study of high-pressure reactions was 
established for him. However, the scientific climate 

distasteful to him and, in the com- 
ile, he managed to leave Russia. After a 


Northwestern, University, Eraastcn, I., and director 
of research at the Universal Oil Produote Co. In 
1938, in order more easily to pursue purely academia 
research and to be able to teach his techniques to 
students, he established the Ipetieff High-Pressure 
Laboratory at the Northwestern University with the 
support of the Universal Oil Products Oo., and he 


was actively in his positions at the University 
and with the until two weeks before his 
death. ; 


Commencing his career in the United States at an 
. age when most men retire, Ipatieff published there- 
after about & hundred and scientific papers and 
‘obtained more than two patents. He had 
already published some two hundred papers before 
he left Russia, starting with one in 1892, ‘‘Chemiocal 
Investigation of the Structure of Steel". The many 
honours that he received are too numerous to 
enumerate here, but mention should be made of the 
fact that he was the only man to have held regular 

membership in the national academies of science of 
both the U.8.8.R. and the United States (though 
his membership in the former, along with all other 
Russian, honours, was cancelled by the Soviet Govern- 
ment in 1936 following his repeated refusal to return. to 
the U.8.8.R. His wife, Barbara Demitrievna, with 
whom he had celebrated in 1052 their sixtieth 
wedding anni , survived him but & few days and 
died on December 9. Of their children, a son and & 
daughter still live in the U.8.8.R., one son was killed 
in the First World War and another lost his life while 
fighting tropical fevers in the Belgian Oongo. 

Ipetieff was a man of charm and kindness who 
enjoyed social contacts. He was always ready with 
enoouragement and sasistance to anyone interested 
in advancing science. He was an indefatigable worker 
, who set himself & hard schedule, any disturbance to 
which upset him, and in particular his rare illnesses 
especially outraged his sense of order. While his life 
was pri y devoted to science, he had a number 
of other interesta. He was a devout member of the 
‘Russian Orthodox Church, though no narrow seot- 
arian, and he read widely im literature. In his earlier 
days he was an expert rider; fishing and swimming 
mainly occupied his vacations until a few years ago, 
and he was & great walker. 
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After some work of interest in ordnance and some 
in classical organic , of which that on the 
structure and synthesis of moprene was particularly 
notable, Ipatieff became interested m heterogeneous 
catalysis, for he thought that high preasures of 
hydrogen would facilitate the hydrogenation of 
organic compounds. In testing this hypothesis he 
had to develop equipment for working at high 
pressures, in which task he was helped by his traming 
as an artilleryman, and in 1903 he developed the 
first practical experimental autoclave for working at 
high pressures. He devoted much of his ‘life to the 
exploitation of this discovery in & wide fleld of 
catalytic reactions, particularly hydrogenation. His 
pioneer work in high-pressure hydrogenation had 
revolutionary effects upon laboratory and technical 
procedures in moiy End of obemiiiy. He was the 

to recognize the use of promoters in heterogeneous 
catalysis. His work in the United States is notable 
for the disoovery of the ‘solid phosphorio acid’ 
catalysis for the polymerization of olefines, for the 
discovery of the lation of olefines by £soperaffins 
and for work in the isomerization of alkanee.- His 
research was one of the main sourced of the revival 
of interest in hydrocarbon chemistry and of aliphatio 
chemistry in general and may be considered as the : 
origin of much of modern petroleum technology 

Several months ago the Universal Oil Produots 
Oo. entered into negotiations with Northwestern, Uni- 
veraity to establish the Vladimir Ipetieff research. 

rofessorship, by which the Company will grant the 
niversity 25,000 dollars annually for the salaries of 
the professor and an assistant and for other expenses. 
It is a source of much gratification that Ipatieff had 
been. informed of the final details of this professorship 
a few days before his death. 
Ronmusr L. BURWALL, JUN. 


a 
e 


Dr. K. G. Blair 


KuwwurH GLOYNA Bram, who at the time of his 
retirement was & deputy of the 

of Entomology of the British Museum (Natural 
History), died at Freshwater, Isle of Wight, on 
December 11. Born at Nottingham on December 22, 
1882, he was educated at Highgate School and 
Birkbeck College, London. After a brief period spent 
in other government offices, he transferred in 1910 
to the Natural History Museum, being appointed 
ee QI IE which then . 
included entomology: 


eritioal revision of genera and species, the ud 
of new ones, the elucidation of the work of the early 
authors, & catalogue of the Pythids and Pyrochroids, 
and so on. Ooncurrently he published many pepers 
of faunistio interest, based largely on collections made 
by various expeditions. These ranged from Mt. 
Everest, Krakatau, Samoa, Fiji, the Mentawi Islands, 


° Christmas Island and the Marquesas in the East, 


through southern Arabia and South Africa to the 
Galapagos Islands. 
But it would be wrong to base any estimation of 
Blair’s contributions to entomology solely on the 
, 
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evidence of these works. He waa at his -best in the 
fleld among living insecta, where he had a quite 
&maxing flair for the ‘good thing’ and m 

added oonsiderebly to our knowledge of the British 
fauna in nearly all orders of insects. Insect luminosity, 
and the inter-relationahrpe of the Inhabitants 
of plant fascinated him and were the subject 


of several papers; fossil insects, m hiles, 
insect stridulation and the morpholomy Gr basile 
larves also attracted his attention. Up to the time 
of his retirement, due to ill health attributable to 
service with the Seaforth Highlanders during the 
First World War, he took & most active part in the 
proceedings of the societies to which he belonged. 
He was president of the South London Natural 
History Society in 1920, 1921 and 1981 and of the 
Royal Entomological Society during 1940-41. He is 
mourned by a very wide circle of friends, who will 
always remember gra the help he gave so 
freely and modestly to who sought it, from 
his unusually wide store of knowledge and ex- 
perience. N. D. Rum 


Mr. E. G. Dymond 


EDmUND Gruemet DxwoND died suddenly in 
Edinburgh on October 26. He was born at Hairwam, 
South Wales, in which town his father was engaged 
in business as a civil engineer. Between the ages 
of twelve and eighteen persistent ill-health made 
regular achooling impoegible, but at the latter age he 
entered 8t. John’s College, Cambridge, and thereafter 
lived an active and productive life. Only his early 
enthusiasm must often have outmatched his strength. 

Dymond obtained first-class honours in physics in 
Part 2 of the Natural Sciences Tri in 1922, and 
was awarded a Hutchinson studentahip by 
St. John's. In 1925 his College elected him to a 
fellowahip. He had spent two of the i i 
years in research at the Cavendish Laboratory, 
the third as International Education Board Fellow 
at Gottingen. The following year he spent in Prinoe- 
ton. During the whole of this time, and throughout 
the next five years, when he was back in Cambridge, 
Dymond investigated various problems of electron 
collisions in gases. ! 

In 1932 Dymond moved to Edinburgh, first as 

i pes, Peer. then -as lecturer, and 
after 1048 as in natural philosophy. Soon 
afterwards his main research interest , and 
as a member of the Wordie expedition to North-West 
Greenland in 1987 he obtained records of cosmico ray 
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intensity, using belloon-borne apparatus up to & 
height of about twelve miles. About the same time 
he released his first balloons from the Edinburgh 
district in similar investigations. This work remained 
in throughout the Second World War, but 
Dymond continued his contribution to upper-atmo- 
sphere physics at Kew Observatory, where he 
developed and perfected the British radio-sonds. He 
returned to Edinburgh in 1040. 

Building up equipment again after the War, and 
gathering a small research team around him, he was 
favourably placed to add considerably to our know- 
ledge not only of cosmic radiation at great heights, 
but also of ozone distribution. However, only one 
major investigation was complete at the time of his 
death. The progress of the others will be slower for 
lack of his direction. N. FEATHER 


Prof. L. Laplcque 

CoLrLmaGuEs and friends in every country will 
regret the death, at the age of eighty-six, of Louis 
Lapi , professor at the Sorbonne during 1919-86 
and the loading figure in French physiology. His 
early researches were biochemical and they were 
followed by an expedition to the Andaman Islands 
to collect anthropological date; but in 1902, after 
his return to France, he took up the studies of 
excitability in nerve and muscle for which he became 
famous. 

Lepioque used new methods to explore the relation 
between the duration and the strength of an effective 
electric stimulus: his curves showed the inadequacy 
of Nernst’s treatment and led to new ideas based on 
the measuremént of the ‘chronaxie’, & quantity 
giving the time factor of the excitation process. In 
collaboration with Mme. Lapioque he studied the 
chronaxie relations of a wide variety of tissues and 
demonstrated their easential similarity. The theory 
of isochronism which he afterwards developed may 
not have had all the far-reaching implications sug- . 
gested by it, but his ingenious i ts and 
trenchant exposition have a classical quality which 
will be long ramembered. 

Between the two World Wars, Prof. Lapicque 

layed a decisive part in the development of physio- 
Lr dn Ranae: He was & weloome figure at inter- 
national gatherings, where he spoke lucidly and with 
conviction on the problema of soientiflo co-operation. 
Vigorous in body as in mind, a keen yachtaman and 
ing host, he was a worthy representative of 

the great traditions of his country. 

E. D. ADRIAN 


NEWS and VIEWS 


Chair of Mining in the Imperlal "rs London : 
Prof. J. A. S. Ritson 


Pror. J. A. 8. Rrrsow vacated the University of 
London chair of mining at the Royal School of-Mines, 
Imperial College, in October 1952, after a dis- 
tinguished tenure of seventeen years. He is & 
graduate of the University of Durham, and started , 
his professional career as i r of mines in the 
Boottish, Yorkshire and South Wales coalfields. After 
distinguished service in the Army during the First 
World War he occupied the chair of mining in the Uni- 
versity of Leeds during 1923-35, where he devoted 


much of his research to the improvement of mine 
rescue appliances and shot-firing techniques. Since his 
appomtment to the Royal Sahool of Mines, Prof. Rit- 
son has maintained his keen interest in coal mining, 
and rapidly gained & high reputation as an expert on 
problems of metalliferous mining, based on experience 
won in various parts of the world. Among his multi- 
farious duties he has acted for many years as Crown 
mineral agent, a8 & member of the Ooal Commission, 
andes deputy chairman of the Mineral Resources Com- 
mittee of the Ministry of Fuel and Power; during 
the Second World War he joined that Ministry for & 
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few years as director of mining supplies and director 
of production. He served twò sessions as president 
of the Institution of Mining i and i$ now 
president-elect of the Instrtution of Mining and 
. Metallurgy. Prof. Ritson haa always been intensely 
interested in the education and training of miming 
engineers, and has played a leading part during 
Tecent years in organizing the expansion and 
intensification of courses in mi and mineral 
dressing at the Royal School of Mines. 


? - Prof. J. C. Mitcheson 


Pror. J. O. Mrropason, who has succeeded Prof. 
nara dis Mirror wie ee 
family long dispinguished for ite ou 
is the mania fadusicy Ld he. Mudlantis roaie. 
After graduating at the University of Birmingham, 
he acted there for a year as lecturer in coal mining 
and demonstrator ın mines rescue, before joming his 
father’s consulting practice in Stoke-on-Trent in 
1924. Afterwards he spent many years as agent 
and later as managing director of the Birch Coppice 
Colheries, near Tamworth, one of the largest collieries 
in the Warwickshire Coalfield. After serving as 
director of production for this ooalfleld, under the 

i of Fuel and Power, he was appointed 
divisional chief planning enginear of the West Mid- 
Jands Division, National Coal Board, returning in 
1047 to practice as consulting mining engineer. 
During his twenty years experience in the manage- 
ment of collieries, he has been closely associated with 
research in mining and has pioneered many new 
methods of fuel efficiency, machme mining, coal 
preparation, underground lighting, acaident 
vention and roof control. Throughout this ariod he 
has served asmduously as a member or chairman of 
various education and training committees in the 
Warwickshire Coalfield. rie e eM OR 
the Mining Qualifications 
Mines Research Board set up by ik Men of 
and Power, besides being intimately concerned siis 
the new national certificate schemes for the mini 
industry. It is a happy &ugury that he should succeed 
to the chair of minmg at the Royal School of Mines 
while serving as president of the Institution of 
Mining Engineers. f 
Wilfred Hall Telescope 

Toe 15-in. visual refractor, with 15-m. photo- 
graphio refractor attached, which formed the principal 
equipment of the late Dr. Wilfred Hall’s private 
observatory near Newcastle, is now the subject of a 
bequest which it is proving regrettably difficult to 
accept. It was bequeathed in the first instance to the 
British Astrondmical Association, and failing &coept- 
ance by the Association to the Royal Astronomical 
Society, provided that they “make use of it or cause 
it to be made use of on such terms and conditions as 
they may see fit, in some place chosen by them where 
in their opinion it oan be of service to soientrílo 
research’’; but it is estimated that to set it up will 
cost between two and three thousand pounds, even 
allowing for the fact that the will provides £500 
towards the cost of removal—it cannot stay where 
it is. 

It seems clear that only some permanent authority , 
could p ly be entrusted with such a long-term 

maib as this telescope must represent; if it 
ia herd ti in] tha Doney ones, no bohema colt bó 
considered which would imply having to find rb 
repeatedly, and & permanent loan to some educational 
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body seams imevitable. The British Astronomical 
Association has been in touch with one body which 
hoped to pay half the cost, but after careful study it 
was decided that the number of members of the 
Association who would make any serious use of the 
telescope was too small, at any one site, to justify 
viding even half the cost from the Association’s 
resources; it has therefore refused the 
nase It seams improbable that the Royal 
Astronomical Society could accept any financial 
hability either, and the telescope can thus be saved 
from the dealers’ hands only if the entire cost of 
installation can be raised in some other way, before 
the Royal Astronomical Society in ite turn refuses 
the offer. If the telescope is sold, the proceeds revert 
to Dr. Hall’s estate. The will does not appear to 
demand that if accepted it shall be used purely for 
research, nor is it éonspicuously & modern research 
tool It could tackle certain tasks, and at the same 
time could introduce a number of people to some 
of the subjects and methods of research, and add 
greatly to & general knowl of astronomy in ita 
néighbourhood. It is to be hoped that same way 
may be found of grasping the opportunity that has 
arisen. 
World Power Conference : Annual Report for 1951 


THa annual report for 1951 of the World Power 
Conference (pp. 82; from 201 Grand Buildings, 
London, W.C.2 ; 1953. le. 0d.) records a membership 
of forty oountries, in thirty-seven of which National 
Committees have bean formed ; the German Federal 
Republic and Japan were admitted to membership 
at the July 1951 meeting of the international executive 
council. A brief chronicle of the sectional meeting . 
held in New Delhi during January 10-16, 1951, is 
& to the report; the technical seasions were 
held concurrently with sessions of the Fourth Con- 
greas of the International Commission on Large Dams 
and the First Congreas of the International Com- 
Inission on Irrigation and Drainage. The bound 
transactions of the former meeting have recently 
been published. An invitation to hold & sectional 
meeting in Rio de Janeiro during July-August 1954 
was accepted by the international executive council, 
and an outline of the technical p for this 
meeting is also appended : the topica to be discussed 
centre around the special energy problems of the 
tropicel and sub- ical countries. A report an the 
work of the World Power Oonference in the fleld of 
water control and utilization was prepared for the 
secretariat of the Economic and Social Council of 
the United Nations. Statistical Year-book No. 6 of 
the World Power Oonferenoe is in the proceas of being 
published. A list of publications, iasued or to be 
issued under the auspices of the international 
executive council, is aleo appended. At the annual 
"iei meeting of the British National Committee, 

John Hacking was elected vice-chairman and Mr. 
F. G. Btewer honorary treasurer, in succession to 
Mr. H. Hobson and Colonel C. M. Croft, respectively. 


Pedo-botanlca!l Surveys In the Belglan Congo 


Tua study of soils and the associated vegetation is 
now one of the uvm tasks of the Institut 
National pu l'Étude Agronomique du Congo Belge 
(L.N.E.A.Ü.). A reoent report (‘Les Associations 
Végételes de la Plaine de la Ruzizi (Congo Belge) en 
Relation avec le Milieu". Publ. I.N.E.A.C., Sér. Soi. 
No. 52, pp. 1-321, 1952; 180 fr), by R. Germain, 
deals with a pedo-botanical survey of the Ruzixi 


, desirable but often 
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ea between Lakes Kivu and Tanganyika. The 
physical environment, the flora, the several habitats 
—some nine, ranging from aquatic to forest para- 
climax, are indicated—and their floristic associations 
are described in detail and illustrated by graphs 
and numerous excellent photographs. The plain is 
floristioally rich, with 877 species of seed plants and 
pteridophytes, comprising 427 genera and 99 families. 
There is a marked dominanoe of species of the basic 
Sudanese—Zambesian flora (42-0 per cent) with 6 per 
cent of foreign species, chiefly from the west, the 
balance being transitional and widely distributed 
species. 

Electron Microscope and Microdissection 


Umpzn this title, R. Bovey (J. Roy. Micro. Soo., 
Ser. LI, 72, 56; 1952) haa described and illustrated 
& new technique for preparing biological specimens 
for study with the electron microscope. Using the 
de Fonbrune micromanipulator and an inverted 
microscope, the microdissection is made directly on & 
collodion film, or a film of ‘Formvar’, supported by 
a thin coverslip. The specimen is afterwards mounted 
on & grid. Ib 1s shown that the technique described 
can be successfully &pplied to the study of nuclear 
and cellular membranes and similar materials. 


Microbial Growth and Its Inhibition 


EiGmramHw of the papers presented at the First 
International Symposium on Chemical Microbiology, 
. which was held in Rome during June 1951, have been 
brought together under the title '""Miorobial Growth 
and rts Inhibition" in No. 10 of the World Health 
Organization Monograph Series (pp. 285. Geneva: 
W.H.O.; London: H.M.8.0., 1952. 18s., 3 dollars 
or 12 Sw. franos); the papers had been previously 
published in the Buletin of the World Health Organ- 
ixation. Many of the communications deal with the 
production, chemistry and- testing of antibiotics, 
while problems of resistance dre discussed by M. 
Welsch and L. L. Cavalli The lag phase in the 

wth of Pasteurella pestis is investigated by B. B. 

ey, and B. C. J. G. Knight discusses the physio- 
logical beckground to problems of growth inhibition. 
The role of the B group of vitamins in biosynthetio 
processes is dealt with by D. D. Woods, with - 
ticular reference to the metabolic functions of folic 
acid and B,,, and J. Monod presents his investi- 
gations concerning the specific i itors and inducers 
involved in the production of B-galactosidase in 
Escherichia colt. The collection of papers represents 
in general a number of contributions on speoiflo 
pe SaS of microbial growth and of the properties of 
oes inhibiting such growth, rather than an 
outline or synthesis of présent knowledge. Dis- 
cussions are not published, but each paper concludes 
with useful summaries in both English and French. 
1 
Centrifuges and pH Meters 
. A BUBVEY of the requirements of biologists using 
i and pH meters has been made by the 
Institute of Biology. The analyses of the views 
expressed are given in two reporta, which have been 
sent to all who collaborated in the survey and to all 
British manufacturers of the instruments. It is hoped 
that this presentation of the oollected views of E 
biologiste, by -making clear those features which are 
i and the defects now 
experienced by users, will enable manufacturers to 
introduce the necessary modifications to existing 
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models and to design future instruments to meet the 
expressed needs. ies of the reports oan be obtained 
from he General tary, Institute of Biology, 
Tavistock House South, Tavistock Square, W.C.1. 


AS.T.M. Index of X-Ray Powder Diffraction Data 
Tue index, prepared by the American Society for 
Testing Materials, of X-ray powder diffraction data, 
widely known as the A.8.T.M. Index, has now been 
in use for about ten years, and it is recognized that 
it contains a number of wrong identifications which 
are likely to lead to confusion. The X-ray Analysis 
Group of the Institute of Physics therefore proposes 
to oollect information on the errors which have been 
observed by users of the Index, and to publish as 
soan as possible in some suitable way & list of all 
those errors which seem to be substantiated. It is 
believed that many, if not all, of these errors have 
by now been noted by various workers and may m 
some oases have been mentioned casually in their 
publications ; but im order to be of real use to others 
it is necessary that they should all be published 
collectively. Accordingly, everyone who has noted 
such errors is asked, whether he has already pub- 
lished them or not, to send the details to Dr. A. J. C. 
Wilson, University College, Cathays Park, Cardiff. 


Development of Mineral Resources In the United 

States 

A PANEL of specialists in geology, mining and 
geophysics representing industry, government and 
the universities in the United States has been estab- 
lished to advise the National Science Foundation on 
policy ions connected with the recommendations 
of the ident’s Materiala Policy Commiasion for 
development of the mineral resources of the nation. 
The first meeting of the panel was held in Washington, 
D.O., on November 29, 1952. In ita report, the 
Commission recommended that “‘an intensive program 
of basic scientific research and technical development 
be undertaken on techniques and instrumenta of 
exploration for minerals”, and the advisory panel of 
the Foundation will consider the need for an inventory 
of current research in exploration techniques and the 
formation of a committee to make such an inventory. 


Nineteenth International Physlological Congress, 
Montreal 
Tas Nineteenth International Physiological Con- 
will be held in Montreal during August 31- 
BoptambEs 4, 1953, and one of the main concerns of 
the organizers of the Congress is to ensure that an 
adequate number of scientific workers from overseas 
countries will attend, despite the relatively heavy 
financial expenses that must necessarily be incurred 
by such participants. Physiologista, biochemists, 
logists and others from outaide Canada and 
the United States who hope to attend the Congress 
are therefore asked to notify the secretaries of their 
national societies of that fact as soon as possible. This 
will aid the Congreas organizers in i for 
special lectures and discussions to be held in the 
United States and Canada during the weeks pre- 
ceding and following the Congress; it is hoped that 
those from overseas who are invited to take part in 
such functions will, in some cases at least, receive 
financial help that will appreciably reduce the cost 
of attending the Congress itself. Those who live in 
countries where there are no national scientific 
societies, and who hope to attend the Congress, 
should write directly to the executive secretary of 
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the Congress at MoGill University, Montreal. Arrange- 
ments are being made for an exhibition of scientiflo 
instruments and books at the Congress, and represent- 
. atives of firms who wish to reserve space at this 
exhibition should write to the exhibit manager, Mr. 
Steven K. Herlitz, 280 Madison Avenue, New York, 
N.Y. 


Education In Chemistry : Discussion In London 

* A DIBOUBSION on “Eduoation in Chemistry”, under 
the jomt auspices of the London Sections of the 
British Association of Chemists and of the Royal 
Institute of Chemistry, will be held at 6.80 p.m. on 
February 18 at the Welloome Research Institution, 
188 Euston Road, London, N.W.1. The prmoipel 
Ingold, professor of 
, London; Dr. J. W. 


research , British 
Oxygen Co., Ltd. Five thames to be covered will be : 
the aim of the revised regulations in scienoe ; external 
degrees in acience ; i i i 
chemistry ; National i 
requirements of industry. 
the meeting, and those who intend to participate in 
the general discussion should inform one of the 
secretaries, either F. O. Hymas, honorary secretary 
of the London Section, Royal Institute of Chemistry, 
30 Russell Square, London, W.1, or T. Bewley, 
honorary secretary of the London Section, British 
Association of Chemista, Hinchley House, 14 Harley 
Street, London, W.1. 


Physical Soclety : Meeting In Leeds on Solld-state 
hysics l 
Tua E De nM meeting of the Physical 


Bociety will held in the Department of Physica, 
University of Leeds, during March 30-April 1. The 


subject of the i 
Physics", wil be divi E 

follows : analysis of magnotization curves; band 
theory of metals; and ferroelectricity and lumin- 
escence. Papera will be read by the following: A. F. 
Devonshire (University of Bristol); E. W. Elcock, 
J. Ewles, F. E. Hoare, K. Hunt, P. Rhodes, E. O. 
Stoner and R. B. Tebble (University of Leeds); H. 
Jones and E. P. Wohlfarth (Imperial College of 
Science and Technology, London); L. F. Bates 
(University of Nottingham) ; E. E. Schneider (King’s 
College, Newcastle upon Tyne); W. i 

(University of Sheffield). Non-members of the Society 
are weloome to attend the meeting, but must apply 
before March 9 to the offices of the Physical Society, 
1 Lowther Gardens, Prince Consort Road, London, 
8.W.7, where all further particulars can be obtained. 


Institute of Blology: London Meetings 

Taa Institute of Biology is holding three meetings 
in London, which &re experimental in nature, one 
purpose being to determine whethér there is adequate 
support for the formation of a London branch of 
the Institute on & permanent besis. They are experi- 
mental also in their form and subject ; for example, 


, “Aspects of Solid-state 
into three seasions as 


a E S eee Dar 
orma- 


held jointly with other societies, and that the 

- tion of study groups might be considered. Tha first 
meeting, an i ted talk by Dr. N. Tinbergen, 
reader in animal behaviour, University of Oxford, 
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on “The Functions and Causation of Animal Court- 
ahip", was held on January 22. The other two are 
as follows: & whole-day visit on February 21 to 
the Zoological Regent’s Park; and a 

on “Setting about Research for Oneself”, to 
be held at 7.80 p.m. on March 26, at the Society for 
Visiting Scientista, 5 Old Burlingtan Street, London, 
W.1, at which the principal speakers will be Dr. T. E. 
Wallis (sometime reader in osy, Univer- 
sity of London), Dr. W. B. Turrill (keeper, Herbarium, 
Kew), G. A. Steven (fisheries naturalist, Marine 
Laboratory, Plymouth) and Dr. P. Alexander 
(Chemistry Department, Imperial College of Science 
and Technology). The visit to the Zoo, for which a 
fee of 73., inclusive of luncheon, will be charged, is 
restricted to members of the Institute only, and 
application should be made to D. Wragge Morley, 
47 Downshire Hill, London, N.W.3. For the third 
meeting, members may bring guests. . Further 
information can be obtained fram the Institute of 
Biology, Tavistock House South, Tavistock Square, 
London, W.O.1. 


Announcements 


Krve’s Cortada of Household and Social Science, 
University of London, has been granted by H.M. 
The Queen & royal charter of incorporation as Queen 

Dz. T. E. ALLIBONS, director of the Research 
Laboratory of the Associated Electrical Industries, 
Aldermaston, Berks, has also been appointed director - 
of research to the Edison Swan Electric Co. and to 
the board of that Company. 

ArrorwTMHNTS io chairs in University College, 
Dublin (National University of Ireland), have been 
made as follows: Dr. T. E. Nevin: (experimental 
physics); Mr. P. E. Mullaney (veterinary pathology 
and bacteriology); Mr. W. R. Kelly (veterinary 
medicine and meat inspection). . 

Tzu following staff changes in the University of 
Leeds have been announced: K. L. Butcher has 
been appointed Brotherton lecturer in chamioal 
engineering; Dr. J. P. Danby, lecturer in the 
Department of Leather Industries, and Dr. B. D. 
Wyke, lecturer in the Department of Physiology, 

AUBTRALIAN National University scholarships for 
work in the University's M ced of Nuolear 
Physics under Prof. E. W. Ti have been. 
awarded to the following graduates: Mr. A. J. F. 
Boyle (University of Melbourne), Mr. H. J. Hay 
(University of Otago, N.2., Mr. D. W. Smellie 
(University of British Oolumbis), and Mr. A. O. 
Riviere (Uni ity of Western Australia, now at the 
National Physi Laboratory, Teddington). The 
scholars’ will take up residence in Canberra at the 
commencement of the Australian academic year. 

Taa American Society for the Study of Sterility ia 
offering & prize of a thousand dollars for the most 
outstanding contribution to the subject of infertility 
and sterility. Entries for the prize must consist of 
an essay based on research m this field, and all essays 
must be received not later than March 1. Further 
details of the competition can be obtamed from the 
Society, o/o Dr. Herbert H. Thomas, 920 South 19th 
Street, Birmingham, Alabama. 

Herarum. In the title of the letter by Eileen L. | 
Blackall and Prof. E. D. Hughes in Nature, 170, 
972 (1952), for “O-Nitration” read ''O-Nitration". 
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RESEARCH IN BRITISH COLONIAL TERRITORIES* 


LL the main research schemes in progress under 

the Colonial Medical Research Committee were 
contimued during 1951-52, and ita seventh annual 
report records the filling of thirteen vacancies, although 
recruitment still lags behind requirements. A malaria- 
Tesearch scheme in Jamaica was concluded and estab- 
lished, with similar objectives, in’ the Gold. Coast. 
A amall grant was made towards a new project, an 
investigation of goitre in Nigeria. Two regional 
standing advisory committees for medical research 
have recently been instituted in Hast and in West 
Africa, y, to advise on the needs and 
priorities for medical research in these regions and 
to promote the oo-ordination of current research 
activities within the region and with research workers 
m the United Kingdom. Under the Hast African 
Medical Survey, which is intended to be in three 
phases, work has been commenced on Ukare Island 
on Lake Victoria, an area chosen because of the 
povero e on faa ee TEET 
later of &ttempting ication of malaria veotors. 
Here the collection of reliable vital stetistios and 
information on the health and sickness of the popula- 
tion has been finished and has shown that the major 
problems are not medioal. Bukoba, on Lake Victoria, 
was chosen for study because it is peopled by & 
wealthy tribe thought to be dying out because of & 
high incidence of venereal disease, and Kurimba, 
Tanganyika, because of the high incidence of sahisto- 
somiaais and of the possibility of integrating the findings 
with those of an intensive agricultural] survey in 


The fllariasis project in East Africa, although 
handicapped by shortage of staff, has shown that 
bancroftien filariasis here a to cause no in- 
convenience to most inf sadtyidaey dup. 
duces no symptom-complex like the ‘mumu 
the Pacific. ee eae eine qan sesion e 
elephantissia is related to the intensity “of infection 
in any area, as distinct from the incidence. Studies 
on the chemotherapy of malaria in Malaya have 


indicated that widespread use of proguaril as 4 
dresden ee ee o ie ie 


the & proguanil-resistant strains of 
en ia ud de vivax. Testa with 
window-trap huts, lementary to a house-spraying 

s, confirmed that DDT at 200 mgm. per 


aq. ft. and BHO at 40 mgm. gamma isomer per aq. ft 
are effective for nearly six months, but suggested 


Pan Sect Wes Aio We AAE rear 
ao Ali ab naa oe m gambiæ, 
melas and Preliminary results of an 
mental malaria eradication soheme at Ilare, 
Nigeria, are summarized in the report, and in field- 
trials on selected African children, the 2 : 4-dimmino- 
pyrimidine derivative, ‘Daraprim’, was comparable 
with ine’ in ite achixonticidal effect on the 
trophozoites of P. faloiparum, but the effective dose 
per child was as low as 5 mgm. 

* Oontinued fram p. 114. 


‘The West African Virus Research Institute, Lagos, 
has undertaken work on the use of the vaccine pro- 
duoed by the Pasteur Institute, Dakar, in outbreaks 
of yellow fever in the Gold Ooast, and in Onitsha 
Province fleld-trials with &ureomyocin indicated no 
beneficial effect on the clinical course of yellow fever 
or on the level of virmmis. The East African Virus 
the World Health Organization's scheme for delimiting 
the southernmost boundary of the yellow fever area 
in Africa and is examining human bloods from the 
Belgian Oongo, Angola, Tanganyika, Northern 
Rhodesia and Nyasaland. Work by the Sorub- 
Research Unit in Malaya has been consolidated, p 
in tions made in Malsya T 
Berufs hee Romh Uni of the 
dcus MIN con Grane Bah Sanne, with 
its headquarters at Kuale Lumpur, are summarized 
in the report. Specific antisera of great value in the 
accurate identification of blood meals and tsetse flies 
have been by a ‘cross-immuniration’ tech- 
nique at the Lister Institute of Preventive Medicine, 
London, while the imvestigation of serum proteins 
oontinues at Makerere College, where a thorough 
investigation of the biochemistry of kwashiorkar as 
seen in children is in progress. Progress is reported 
în all established lines of research at the ‘Tropical 
a id Leboratory, Oshodi, Ni where a 
tion has been established sweat- 
rate oe corrected effective temperature and an 
extensive investigation has been made in the deep 
mine of the ti Gold Fields Corporation at 
Obuasi, Gold Coast. 

At the Field Research Station, Fajera, Gambia, 
investigations, assisted by a large contingent from 
the Medical Research Council's Human Nutrition 
Research Unit, mto nutritional disorders and into 
infections, particularly with malarial parasites, which 
contribute to ill-health, have contimued and work on 
food technology has been resumed. In Nigeria studies 
of the use of adrenocorticotropic hormone (ACTH) 
&nd cortisone in leproey have been made. 

ved anui granta totalling £873,553 towards 
new an schemes were made by the Com- 
mittee for Onl Agricultural, Animal Wealth and 
Forestry Research, the seventh annual report of 
which pays special tribute to the assistance given by 
the Commonwealth Institute of Entomology, the 
Institute of Biological Control, Ottawa, and the 
iculture 


and phosphate in the soil system is now being ex- 
tended to the analyses of plant les from fertilizer 
trials. Studies on groundiut viros diseases continued, 
substantial was made in studies of canker 
disease of cypreases in elucidating the resistance of 
different species to strains of the fungus and the 
relation between age of tree and ity, and 
work has begun on the incidence of the bud disease 
of the caused by Ramularia bellu- 
mensis. The East African V Research 
Orgaatixation continued its work on trypanoso- 
miasis, including the use of ‘Antrycide’, and on animal 
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helmmthology and nutrition, and the mobile unit 
concluded its tuberculosis in the Southern 
Highlands Province of Tanganyika. In West Africa, 
regional regearch schemes into rice cultivation and 
the rust disease of maize caused k 
have been started, while at the 
Research Institute a satisfactory method was devised 
of controlling capsid bugs on young cacac. The former 
Oil Palm Research Station of Nigeria has beezri oon- 
verted into & semi-autonomous West African Institute 
for Oil Palm Research, covering the needs of all the 
British West African territories. 

In cacao research in the West Indies, a study of 
the degree of pod-infection by witches’ broom disease 
has indicated wide variations in the susceptibility 
of different clones to the disease. Research on the 
banana has shown that the most promising 


Guiana, and a small team of scientific workers is 
making an ecological land-use survey of British 
Honduras. Among work undertaken Colonial 

of Agriculture, Forestry and Veterinary 
Services mentioned in this report may be noted the 
investigations into the control of the root borer of 
. sugar-cane, abbreviatus, in Barbedos by 
the use of ‘Agrocide’ tions and ‘Aldrin’, trials 
of insecticides in Fiji and the suoccaful biological 


Ree oe ee eee ‘gélam’ soils in 
coast alluvium in Malaya, on soil conservation in 
Sierra Leone, on coffee in Tanganyika and on the 
damage to coconuts caused by the ooreid [bug, 
Thoraptus sp., in ‘Zanzibar. 

The fifth annual rt of the Colonial Insecticides, 
Fungicides and Herbicides Committee gives fuler 
details of some work which is referred to elsewhere 
in thæe reporte. The study of insecticidal surface 

i at the Colonial Insecticide Research Unit, 
Porton, has reached the development and field-trial 
stage. Treatment of various perts of ships voyaging 
through the tropics has very promising results 
against Feci a , and appears to give 
sonie freedom from flies and mosquitoes entering at 
porte. In certain formulations the coatings are of 
value in ing marine woodwork fram barnacles 
and in the control of book insects in old libraries. 
Other work at Porton, at Rothamsted and at-the 
Imperial College Field Station, Silwood Park, on the 
way in which contact poisons are picked by 
insects, and the influence of particle-size and ‘the 
type of surface on the amount picked up, should 
contribute to im t improvements in insecticide 
formulations methods of application. 

Aircraft studies in Hast Africa in the application 
of chemicals to vegetation continued on & reduced 
scale: final observations on the treatment of 15 
square miles of tsetse bush with DDT spray show & 
reduction of two species of tsetse by more than 
99 per cent and of & third by more than 95 oent. 
Two-year studies on the behaviour of 
gambio and A. funestus in huts treated with DDT, 
BHO and other insecticides do not support the view 
that DDT is ineffective against A. gambia because 
it repels them from the huta, but ‘Dieldrin’ if more 
effective as residual spray against mosquitoes than 
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either DDT or BHO. Trials of three new sprays for ` 
the residual spraying of houses for mosquito control 
are being carried out under Oolonial conditions. 
Preliminary experiments have been conducted in 
Africa by the Unit of Agron: 
Oxford, on the use of defolimnta and arboricidee in 
control of tsetse fly. 

In its fifth annual report, the Colonial Eoonomie 
Research Committee reporta extra difficulty in 
suiteble candidates for undertaking research, an 
üithougü several Gopombnaiiia’ wore wade isthe 
regional institutes, recruitment of senior economists 
for short-term research appointments remains diff- 
cult. The Colonial Oouncil has recommended 
the use of £100,000 of the remaining Colonial 
Development and Welfare Research allocation for 
promoting economio research, and part of this alloca- 
tion will be devoted to research. conducted by 


- institutions in the Colonies. [ational nooo Burry 


is reported in the Ni 
which is being oo 
and Dr. Economics in the iex) of Cambridge, 


orgánixation of trade in West Africa is almost 
complete. 

The report of the Tsetse Fly and Trypandeomiaais 
Committee for the year ended March 81, 1952, states 
that the of work of the East African 
Teotse Research and Reclama- 
tion Organisation for 1951—56 provides for the oon- 
tinuanoe of the basio research of the past five years 
and for extensions into the fleld of animal trypanoso- 
miasis when the facilities of the Central 080- 
missis Research Institute are available. Meanwhile, 
the prophylactic and curative properties of 'Antry- 
eide are being studied in co-operation with the East 
African V Research Organization. Full 
facilities at the West African Institute for Trypanoso- 
miasis Research only became available during the 
year, but a tsetse breeding colony is being estab- 
lished in the . A new fleld-investigation 
on the epidemiology of human sleeping sickness was 
commenced in the Gambia, and a pilot experiment 
in Nigeria has shown that N’dama oattle show a 
Hatin die tolerance to trypanosomiasis even when 
exposed to a severe challenge from Glosina moreitans. 
A zoologist has been appointed to collate information 
available on the mammalian fauna of Africe, and the 
Kenya V has further investig- 
ated d delayed- toxicity following the use of phen- 
anthridmium compounds. 

The annual report of the Colonial Fisheries 
Advisory Cammittee on Fisheries Research for 1951-52 
reporte & satisfactory recruiting position. There are 
now fifty-one fisheries officers, and at December 81, 
1951, £1,582,500 had been allocated to thirty-four 
fishery research schemes, leavi a total balance in 
hand of £174,800, against which commitments for 
new schemes and the extension of existing schemes 
until March 81, 1951, amount to £120,000. At the. 
Inter-Territorial Fisheries Research Station at Jinja 
on Lake Victoria, a oomprehensive gramme of 
research haa'been started with the object of acquiring 
Mur ae ee PHASE dotem Ein 
determine the density of populations in the 
various lakes of Oentral Africa. Tho Importance of 
diatoms in the economy of the Lake has been demon- 
strated, and oonsiderable light thrown on the rate 
iodicity of fish living in 
tropical waters. ts obtained by the Inter- 
Territorial Marine Fisheries Research Station at 


omy, . 
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Zanxibar indicate that io flahea haunt the edges 
of the shallow inal waters. The large research 
trawler of the Western African Fisheries Research 
Institute has made her first six tripe, and a hundred 
species of fish were identified ; the Institute has also 
started a study of the ecology and biochemistry of 
' mangrove swamp. 

The report of the Director of the Anti-locust 
Research Oentre on locust research and control for 


performed by locusta is of importance in ining . 
the rate of displacement, and sustained flight appears 
to require high humidities. Research activities of the 
Desert Locust Survey moluded the exploration of less 
known desert locust areas in Arabia, and studies on 
locust biometrics, hopper behaviour and ecology. 
Intensive work has been carried out on the ecology 
snd population dynamics of the Moroccan locust in 
Oyprus, and the Desert Locust Control Organization 
based on Nairobi was strengthened during the year. 
Growing international co-operation is an encouraging 
feature of the control campeign. A memoir 
on the desert locust in the Indo—Paki i-Persian - 
area is bemg edited for the press, and letes the 
breeding and migration of swarms throughout the 
desert locust invasion area. 


FISHERIES RESEARCH IN 
BRITISH COLONIES 


IATELY after the Second World War an 
extensive programme was set in motion under the 
Golonial Development and Welfare Act of 1945 to 
set up centres for fishery research in the British 
Colonies. It was realized that in fish there was a 
source of much-needed proteins which has scarcely 
been tapped. Of the research institutes to be _ 
developed the first to bécome established was that of 
the East African Fisheries Research ization” at 
Jinja in Uganda under the directorship of Mr. R. 8. A. 
Beauchamp. The publication of the Organization's 
annual for 1951 affords evidence that the work 
of the Jinja laboratory is now beginning to bear fruit. 
Research has been centred on Lake Victoria, and 


lied 
is 


populations, their food and ecology. 
With opportunities for observations over & 
number of years, it should be possible to answer 
o ing questions on the growth and breeding of 
fish under tropical conditions. For this purpose a 
beckground knowledge of the conditions under which 
the fish live is emsential, and investigations on the 
hydrology and algology are bemg made. Among 
resulta obtained to date, the 
fishery for Mormyrids has 
information has been gained about & number of fish 
* Kast Afric High Commision: Hast African Fisheries Research 
Annual Report. 1061. Pp. i+49. (Karobi: Govern- 

meni Printer, 1952.) 
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which will help towards assessment of the effects of 
fishing on their populations* ; the ability of flah to 
digest different types of algw has been shown, as well 
ag the le importance of insect larve as food. 
UE cane Eenneioe) aims ia the study of molluscs 
i ution of trematode itea, i 
mind as especially 
But what is at once obvious from the report ia the 


the teeming high- 
speed realm of tropical aquatic life. Many of these 


properly understood. In view of this it is most 
gratifying to note that visiting research workers from 
British and overseas universities are already finding 
their way to Jinja to work on their various private 
lmes of research. this way the work of the Ahen 
laboratory is advanced, and visitors and staff benefit 
enormously by mutual discussion and friendship. It 
is to be hoped that, when other laboratories are ready, 
more visiting research workers will seek the facilities 
they afford. The laboratory of the West African 
Research Organixation at Freetown is reaching that 
stage. 


* Colonial Office. Fishery Publications, Vol. 1, No. 2: Report on 
the TIapis and other Fish and Fisheries of Lake Nyasa, 1045-47. By 
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HUMBER LABORATORY FOR FISH 
RESEARCH: 


NEW laboratory for fish research, to be known 

as the Humber Laboratory, was opened in 
Kingston-on-Hull on December 5 by Sir Ben Lock- 
speiser, with Dr. Franklin Kidd, director of food 
investigation of the Department of Scientific and 
Industrial Research, m the chair. Some hundred 
Tepresentatives of all sections of the fish industry 
were i, a8 well ag representatives of various 

i bodies. The new venture was heartily 
welcomed on behalf of the industry by Admiral Sir 
Robert Burnett, chairman of the White Fish 
Authority, and Mr. J. Croft Baker, chairman of 
the British Trawlers’ Federation. . 

Thg new laboratory is & sub-station of the Torry 
Research Station, Aberdeen, which since ita inception 
in 1929 by the Department of Scientific and Indus- 
trial Research has been the. base for practically all 
the research undertaken in Britain into the blems 
of the preservation. of flah as food. een haa 
proved & most suitable centre for research owing to 
the alose proximity of fishing grounds for supplying 
experimental material and the presence of the 
University and other local research institutes, par- 
ticularly the Marine Laboratory of the Scottiah Home 
Department. However, during the past twenty-five 
years the area habitually fiahed by British trawlers 
has extended to the ions of Bear Island and 
Spitsbergen, the Barents and Greenland, and on 
occasion Newfoundland and the Davis Strait. Nearly 
three-fifths of the white fish brought to Britain during 
1951 came from these distant waters. This distant- 
water fishing is concentrated on the Humber ports 
of Hull and Grimsby, which together accounted for 
more than three-quarters of the distant-water catch 
and fust over three-fifths of Britain's total white-fish 
landings of more than eight hundred thousand tons. 


100 


This was sıx times the quantity landed in Aberdeen, 
and was worth five times as much, namely, £22 
million, 

. The distance of these proliflo fisheries rakes it 
more diffloult to keep the catch in good condition on 
the voyage home, & journey that can take up to a 
week, after which inland distribution has still to be 
undertaken. In « i voyages to the nearer 
waters of the North and Faroe Islands are much 
shorter and the catches much amaller. Since 1947 
the Torry Research Station has been paying par- 
ticular attention to the problems of improving the 
preservation of the distant-water catch, most of 
which consists of cod and haddock, and the estab- 


‘lishment of the new Laboratory will provide a. 


permanent base on the Humber which will make 
further work in this fleld much eewmer. ' 

In opening the Laboratory, Sir Ben Lockspeiser 
pointed out that, of the three main sources of animal 
protein, meat and dairy produce have to be largely 
imported, much of it from dollar areas, while fish is 
mostly obtained by our own efforts. In consequence, 
it is rather surprising that although the British are 
consuming i lees meat to-day than before 
the Second World War, they are, in fact, consuming 
per head lees fish. Sir Ben gave as an example the 
kipper, a typically Britiah product, of which, he said, 
the consumption is now only about half of what it 
was in 1947 and 1948. People will not eat fish 
willingly unlees it reaches them in good condition, 
fresh or processed, and this raises ions of 
refrigeration, storage, amoking and canning. It would 
be wise to assume that Britain will have to rely 
moreasingly on fish in the foreseeable future, and it 
becomes, therefore, more than ever important that 
the resources of fish, which are obtained with such 
cost in capital and labour and all too often in human 
life, be busbanded. The Department of 
Scientific and Industrial Research, continued Sir Ben, 
is opening the new Laboratory on the Humber in the 
heart of the white-fish mdustry in order to help to 
come to grips with the practical problems of distant- 
water fishing. Industrial science is m the nature of 
& joint enterprise between industry and science. 
Although every now and then science takes a leap 
forward,creating a revolution in thought and practice, 
which it is vital for an industrial nation to recognize 
and take advantage of, more frequently advance is 
EDT , often in very small stepe, every one of 
which to be tested in practice. The Department 
of Scientific and Industrial Research attaches great 
importance to working in partnership with all sections 
of the industries it serves. 

After the ing, visitors saw an exhibition of 
some of the resulta of recent work of Torry Research 
Btation. The bacteriological problems of keeping 
fish fresh were illustrated, and an account was given 
of the methods used and results obtained in an 
extensive survey of the oonditions of handling fish 
aboard distant-water trawlers, showing the tem- 
perature distribution in the fish holds and the loss 
of weight of flah during transport. Even with the 
most careful handling aboard ship, however, not all 
fish can be landed from the distant waters in & really 
fresh condition by the normal process of gutting, 
washing and icing. Another exhibit described work 
on the problems of preserving fish by freezing at sea,. 
with samples of fish frozen in a new type of contact 
freezer now being developed for the purpose. The 
deleterious effects of the cold storage of fih at 
temperatures of — 10° to — 15° O. for & few months 
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was [demonstrated by contrast with the perfect 
condition of similar fish stowed at — 80° O. for up 
to twelve months. 

Various physical, chemical and anginceriy i b- 
lems involved in the preservation of by akda 
and drying were illustrated. Some demcnstrations 
were given of the recently developed humidity- 
sensitive element which ‘utilizes some electrical 
properties of anodized aluminium (see p. 177 of this 
issue). Several by-products of the fishing industry, 
and new methods of recovery, were described as well 
as current research on fish proteins, and work on fish 
akin being carried out at the Zoology Department of 
the University College of Hull for the Department of 
Scientific and Industrial Research. 

The buildings for the new Humber Laboratory 
have been erected by the Ministry of Works and 
comprise four laboratories, a workshop, offices, a 
library, and space for handling, ing and amoking 
fish on & semi-commercial scale. Altogether, this 
new establishment will function as an integral part 
of the Torry Research Station, providing facilities 
for workers from that Station as well as for its own 
as yet amall staff, and continuing work on various 
fronte—for example, certain, aspecta of fish chilling, 
freezing, smoking and drying. It is hoped that, in 
addition to ad hoe problems, the will 
rnolude basic biochemical and physicochemical studies 
in fish preservation. - 


- PROBLEM OF FUTURE WORLD 
FOOD SUPPLY 


E E Nutrition Panel of the Food Group of the . 
Society of Chemical Industry has arranged & 
series of meetings devoted to the subject “Food and 
the Future’. The opening meeting of the series, 
under the title of ‘The Problem of Future World 
Food Supply’’, was held on Deoember 10, with Dr. 
J. I. M. Jones in the chair. 

Mr. F.-Le Gros Clark spoke on the ‘Yardstick of 
Population" and posed the question, "Will there soon 
be too many of us ?”, pointing to an eventual finite 
limit to the population that could be rted by 
the world. amines have always been oe and 
temporary, never of world dimensions, but the real 
cause for alarm is that no one oan foresee in what 
precise oorner of the world hunger may ooour. 
Optimiste, he said, believe that men, even after a 
long period of suffering, will learn to control their 
fecundity, while peasimista foresee only disaster. 

Mr. Le Gros Clark traced the growth in population 
over the centuries, suggesting an eventual total of 
8,000-12,000 million before stability is reached. The 
problem of their food supply requires not mainly & 
technological transformation but a revolution in the 
habits of men and methods of. farming—an agrarian 
revolution on & world-wide scale. The initiation of 


` this revolution, he said, should have started fifty 


years ago, before the pressure of-population had 
become so great. Nowadays,.we cannot be excused 
because of ignorance, ag perhaps could our grand- 
fathers, who had less factual knowledge. 

Most nations to-day, protested Mr. Le Gros Clark, 
are not giving the agricultural scientist and food 
chemist half the chance they should have pans] 
the challenge. This is a matter for governments 
people who move governments. The task before us, 
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he concluded, is that of agrarian reform, carried out 
in such a way as to convert a largely illiterate 
peasantry into alert, modern farmers who can manage 
the breeding not merely of-their farm animals but 
also of themselves. 

Dr. E. W. Russell dealt with the ‘Factors Limiting 
` Food Production". In Great Britain differences in 
output between farms depend upon soil, varying use 
of fertilizers and varying degrees of farming skill. 
Large areas of hill lands are producing only a fraction 
of the food per acre produced by the lowland areas, 


principally due to climate, lack of plant nutrients in | 


the soil and relatively poor farmipg-skill in these 
areas. Skilled and energetic farmers must be 
attracted back to the hills, and this requires the 
provision of reasonable living amenities such as 
housing, transport and recreation in districte very 
deficient in these. 

In the world as a whole, food production is limited 
by three groupe of factors. First there are the inherent 
factors of the site: lack of soil, water, nutrienta or a 
short growing-season. Then there are factors that 
harm the growing crop such as diseases and 
Finally, there are human factors, including lack of 
skill, low activity due to disease, and social, religious 
and political brakes on production. 

Dr. Russell gave examples of yields of rice in 
different oountrieg, and showed that the extremely 
low yield m» India, leas than & quarter of that in 
Italy, had been doubled in one area by using better 


varieties, better water Mais e and simple 
manuring. Crop production is limi by cold, but 
new strains ripening in & short season could be grown 
in oold districte before the frostas came. At the 
present time, the principal factors limiting wheat 
production in the Canadian prairies are believed to 
be lack of men and lack of markets rather than lack 
of suitable land. Dr. Russell also dealt with irrigation, 
fertilization of the soil and soil erosion. 

‘. A. E. BANDIR 


ROYAL OBSERVATORY, 
CAPE OF GOOD HOPE 


REPORT FOR 1951 


HE report of the Royal Observatory, Cape of 

Good Hope, chronicling the activities of the 
Observatory during 1951, has recently been pub- 
lished*. This aentastory Au Eri shat the moda - 
ization of the reversible transit circle, which had been 
originally built in 1900, was completed in 1951 and 
it was ready for use in November. An i rtant 
change was the replacement of the twelve ination 
circle microscopes by twelve cameras, six on either 
pier, which, on pressing a button, photograph the 
position of the lination circle and automatically 
wind on ready for the next exposure. Various troubles 
with instruments have been eliminated; one of these 
arose from the harshness in the sun-and-planet 
differential through which the guiding motion is 
applied to the impersonal micrometer; and after 
trying alternative methods for securing a suitable 
differential motion, it was decided to retain, with a 
few minor the form of drive introduoed in 
1911 by Mr. Hough.y The Hipp chronograph, which 


* ot Her s Astronomer at the of Good H 
th the o Eg vary rtr for the ee Pp. 20. (Cape 
af Good Hope: Royal Observatory, 1988.3 
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frequently gave trouble, has been replaced by a new 
ohro h built at the Observatory and driven by 
a us electrio motor. 

The Victoria telescope, now more than years 
old, was used on 177 nights, 121 for the ax and 
proper motion 25 for photoelectric 
photometry, 19 for Fabry photometry and 12 for 
obtaining direct photogre in oonnexion with 
various photometric p . The instrument 
was also used for observing ocoultations both photo- 
electrically and visually. Arrangements have been 
made for an examination, of thé declination aris of 
the telescope, around which the motion has become 
inoreasingly stiff during the past few years. The 
astrographio refractor was used on 146 nights and 
the 7-in. telescope on 120 nights in connexion with 
the “Bright Star Programme”; as this is now 
finished, it ia proposed to use the latter telescope only 
for visual observations, such as occultations and the 
micrometric measurement of double stars. The 6-in. 
telescope has been used to observe long-period 
variables and also for occultation work as well as for 
visitors. The tower telescope has been used for 
observing occultations and variable stars, and the 
photoheliograph is used daily to take two photo- 
graphs of the sun. There have been developments in 
the photoelectric equipment durmg the year, two 
D.0. amplifiers and two power-packs having been 
designed and constructed, while great improvements 
have been made in the occultation apparatus which 
was desoribed in the 1950 report. 

In April 1951 an agreement was signed betweon the 
Radeliffe trustees and the Admiralty by which one- 
third of the time with the 74-in. Radoliffe reflector at 
Pretoria is made available to observers from the 
Cape. The scheme is to use the Radoliffe telescope 
for long routine programmes for which the organ- 
ization of the Cape Observatory is particularly 
suitable and which are not likely to be undertaken 
by individual observers of the Radcliffe Observatory, 
and two routme programmes have been already 
started: one of these us for determining the redial 
velocities of the southern stars; the other is & 
photographic Durohmusterung of the southern Kapteyn. 
Selected Areas. Among the miscellaneous rtems of 
the are included observations of the spectra 


collaboration with the Electronic Division of the 
National Physical Laboratory as to the capabilities 
of the new E.M.I. tube for astronomical photometry. 
Full-scale deflexions were obtamed with the 74-in. 
on stars of magnitude 15 without the use 

of an amplifier. 
So many other matters are dealt with that it is 
impossible to mention them all, but one or two 
additional pointe are worth noticing. Mr. A. N. Cox, 


‘of the University of Indiana, visited the Ca 


Observatory in September 1950 and installed on the 
Victoria telescope the photoelectric photometer that 
had been previously used in the United States and 
at the Radcliffe Observatory. After his return to the 
Kirkwood Observatory, he compared the stara that 
he measured in the regions 02 and C12 directly with 
the North Polar Standards, and the remarkable thing 
is that the results were not in agreement with those 
found,at Cambridge. It is suggested that the non- 
agreement may be merely one more indication of the 
grosaly unsatisfactory nature of the present standard 
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magnitudes in the northern hemisphere. Short 
descriptions are given of the time service, meteor- 
ological observations and publication ofW resulta. 
Continuous records were obtamed on self-registering 
instrumenta of barometrio preesure, temperature, 
humidity, wind direction and wind velocity; 
observations were made daily at 8 hr. 8.A.8.T. The 
report enda with a list of the personnel and of dis- 
tinguished visitors to the Observatory during 1951. 
Regular visiting days, which were started in August 
1950, were continued during 1951. 


HAEMOGLOBIN AND BILIVERDIN 
: IN PARASITIC CIRRIPEDE 
CRUSTACEA 


By Prot. H. MUNRO FOX, F.R.S. 
Bedford College, University of London ~ 


I5 1946, Pérez and Bloch-Raphaél! announced the 
presenee of hemoglobin in the rhizooephalan 
airripede Septosacous ouenoi$ Duboseq, peraaitio on & 
hermit crab at Roscoff. This increased from three to 
four the number of orders in the Crustacea Entomo- 
strace known to possess hæmoglobin’; it is present 
in the Branchiopodsa, Ostracoda, Copepoda and 
Cirripedia, being unknown only in the small fifth 
order, the Branchiura (containmg Argulus). 
curious that, in Copepoda and Cirripedia, hæmoglobin. 
occurs only in parasites. In ‘contrast to the Entamo- 
straca, no member of the Malacostraca possesses 
hæmoglobin in the blood or elsewhere in the body, 
while two malacostracan orders, the Deca and 
Stomatopoda, have in in their blood. 
The roots of the cirripede Peliogaser, parasitio on 
hermit crabs, are green, unlike the yellow roota of 
Sacoulina, Lederer? discovered that the green pig- 
ment of the roots of Peliogaster paguri (Rathke) is 
biliverdin; he based his conclusion on solubilities 
and the Gmelin reection. Pérez and Bloch-Raphsal?, 
using the Gmelin reaction, detected this pigment also 
in the roots of . It was natural that the 
"letter authors should consider the biliverdin to be à 
ation product of the parasite’s hæmoglobin, ag 
it is in the Vertebrata. Their waa followed by 
two more on hemoglobin iliverdm in Sepxo- 
5eac0u5*. I have now had the , at the 


Rhiroocephala. z 

At Naples, Peltogaster curvatus Kosamann parasit- 
izes two species of the hermit orab genus Bupagurus ; 
it is found, namely, on B. prideaua (Leach) and 
E. excavatus (H.erbet)*. All individuals of E. prideauzi 
studied by me, but none of W. excovatus, bore the 
commensal anemone Adamsia palliata (Bohadsch). 
Bupagurus prideauwi is the commoner species of 
hermit crab, but only about 1 per cent of individuals 
iti by Peltogaser, whereas about a 


ee ee orange 
in colour, with a reddish tinge which is more or leas 
pronounced in different individuals; the orange 
Pigment is soluble in acetone and is probably a 
carotenoid. The parasite poaseases hsmogiqbin in 
solution in its blood, which is most conveniently 
obtained from the external part of the parasite near 
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Numbers of peresites with oxyhemogtobtn bands 
of various strengths 








the stalk. Drops of blood of & standard depth, 
held between coverslip and glass plate of & com- 
rium, were examined with a microspectroscope. 
the blood of some individuals the oxyhsmoglobin 
absorption bands were strong and in others weak. 
The accompanying table gives the numbera of 
- individual parasites which showed oxybsmoglobin 
bands of five arbitrary intensities. 

The date show not only & considerable variation 
in the hemoglobin content of individual parasites, 
but also a difference in amount of hæmoglobin 
depending upon the species of host. Normally & host 
carries & single parasite, but four individuals of 
Bupagurus prideawri were found each of which bo: 
two Peltogaster curvatus and usually the two parasites 
had quite different hæmoglobin contents. (Pérez and 
Bloch-Raphaél? found no'hæmoglobin in Peliogaster, 
but they do not give species, host or number 
examined.) 

The roota of Peltogaster owrvaius within the host 
have an intense green colour, easily sean through the 
abdominal wall of the host. The green is due to 
biliverdin ; I was able to show this, not only by the 
Gmelin colours, but also in three other ways. The 
roots were dried and then dissolved in methanol. 
(1) When hitrio acid was added to the green methanol 
solution, the resulting purple had & strong absorption 
band with its axis at 403 mu and a weaker one at 
604 my. (2) When zino acetate and iodine were added 
to the methanol solution an absorption band appeared 
at 686 mp. Pure biliverdin treated in the same two 
ways gave the same bands. The wave-lengtha were 
(8) Additional evidence of biliverdin was furnished by 
the solution in methanol with zino acetate and. icdine 
showing & pink fluoresoenoe in ultra-violet light, 
which ohanged to & green fluoresoenoe on the addition 
of more iodine. - 

In one individual of Peltogaster curvatus, nearly 
fully developed nauplii were present in the mantle 
cavity, most of them still within their embryonio 

rane. They were light yellowigb-pink in colour 
and contained no detectable hæmoglobin, altho 
the t had the pigment in ita blood. Bloch- 
Raphaal* found biliverdin in the ripe eggs of Septo- 
sacous and ''bile pigmente” in the nauplii. She 
remarks that these degradation products of hmmo- 
obin which are in the larva will be able ‘in the 
ost" to take part in the synthegis of hæmoglobin. 
This statement is unjustified, since bile pigmenta are 
not known to be & NM Qd syntheais. 


&nomuran Callianassa laticauda Otto. This is the 
only existing species in the genius P and it 
is known y from the Gulf of Naples, where 1-2 per 


oent of individuals of the host species are parasitized. 
The external parasite has a ae ish-orange oolour, 
this pigment again being soluble in acetone. Hight 
parasites were examined spectroscopically but no 
oxyhemoglobin bands were detectable, even in the 
pinkest specimens. The blood oontains a variable 
quantity of a violet-pmk pigment which has no 
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abeorption bends. With pyridine the blood gives 
only a weak c-abeorption band of hemochromogen : 
thus little hem is present. 

The part of Parthenopea mternal to the host con- 
Bouin ies oe Again the green colour 
is due to bili in, giving Gmelin’s test. The colour 
is not so striking as in Peltogaster, but this is probably 
because the roota are more slender and are not 
bunched together. Here we have an animal with & 
bile pigment but no hemoglobin. Biliverdin is already 
known from a orustacean lacking hæmoglobin, 
namely, an American i 
been found im the liver. , together 
with the presence of biliverdin without hæmoglobin 
in Porthenopea, suggests that in Septosacous and 
Peltogaser the biliverdin is not necessarily derived 
from the hemoglobin. As stated above, Parthenopea 
hes & hem oom ` although no hemoglobin, in 
ita blood, and the biliverdin in the roots may perhaps 
be a breakdown product of this hmm. Another 
example of animals that have a bile pigment but no 
hæmoglobin is provided by insecte with green 
_integument or blood, the colour of which is due to & 
blue bile pigment together with a yellow carotenoid! ; 
the insects possess, of course, & ham compound in 
the form of cytochrome. The mollusc Aplysia has 
urobilin in the liver and also in the externally 
secreted pigment aplysi in* without having 
hæmoglobin in the bl but there is abundant 
hæmoglobin in the buccal muscles. 

It has, been known for & long time that the 
liver of some deca Crustacea contains & 
hsemochromogen’?®. ith a reducing agent its 
a-abeorption band becomes visible, and a more 
intense bend can be obtained when pyridine is added, 
through the conversion of this hamochromogen and 
of other hæm compounds to pyridine hsegemoahromogen. 
In Calianassa laticauda it was therefore not sur- 
prigmg to find a hsmochromogen present in the 
liver. An examination was made of forty-four 
individuals, half of them parastized, and it was found 
that more pyridine hemochramogen is obtainable 
from the liver tissue of unparasitized than of 
pud This suggests at first that the 

in the part of the parasite external to the host 
is derived from hem.in the host. But this tentative 
conclusion is not well founded, for the lobes of 
the parasitized host’s liver are visibly atrophied. 
Their deficit in hæm may therefore well be due to the 
disturbance in the normal development and funo- 
tioning of the liver, rather than to & draining away 
of ita into the parasite. 

Pekogaster and Septosucous, which are parasitio on 
hermit crabs, contain hæmoglobin, while Parthenopea, 
pest an anomuran, and Sacouléna, on arabe, 

the pigment. In the first two genera the external 
parasite is within the hermit-crab’s ahell, or enveloped 
by the anemone Adamsia, in & situation where the 
oxygen content of the water may not always be high, 
whereas in the other two genera the external parasite 
is freely bathed by the sea water. Thia suggested 
that the hæmoglobin of Peltogaster and Septosacous 
might be synthesized in response to oxygen deflaisnoy 
as in Daphnia". But, for the following reason, this 
cannot be so. The anomuran Galathea squamAfera 
Leach at Villefranche is parasitized by the rhizo- 
oephalan Galathesous squamifera Pérez. I was able 
to examine four parasites, on separate hosts. They 
were pinkish-orange in colour, had hæmoglobin in the 
blood and possessed green roots. In two specimens 
the hemoglobin was strong, in two it was weak; 
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there is thus the same variation in quantity as in 
Peltogaster ovrvatus. In Galathesous the external part 
of the parasite is freely bathed by see water, and so 
the possession of hæmoglobin cannot be ascribed to 
lack of oxygen. Thus neither causal nor functional 
reasons are as yet known for the presence or &beenoe 
of hæmoglobin in Rhizocephala. [Sept. 24. 
VERE MM Biooh Rapha, O0 Acad, Sci, Pens, 833, 810 
“Fox, H. Munro, Natwre, 164, 59 (1919). 

* Lederor, BL, Biol. Ree, 15, 273 (1940). 

* Bloch-RaphaW, C., C.R. See. Biol, Paris, 148, 07 (1048). 

* Bloch-Repha&l, C., C.R. Sec. Biol, Peris, 142, 00 (1018). 

* Smith, G., “Fauna und Flora des Golfes von Neapel", 89 (1905). 
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GENETIC INTERACTION BETWEEN 
INFLUENZA VIRUSES 


By Sm MACFARLANE BURNET, F.R.S., 
K. B. FRASER and PATRICIA E. LIND 


Walter and Eliza Hali Institute of Medical Research, 
; Melbourne 


is now well established that when bacteria are 
doubly infected with appropriately chosen strains 
of Bacterial virus, ‘recombinant’ virus types may be 
obtained among the progeny liberated on lysis". 
No final in ion of the E TARAN 
proved acceptable, Luria’s h is? of indepen 
gene multiplication plowed Dy reeggregation of the 
genetio tus of the virus the resulting gene 
pool having been withdrewn as inadequate by the 
author on the basis of Dulbeooo's resultat. 

Technical difficulties make it impossible to handle 
animal viruses on the soale, or with the quantitative 
precision, possible with bacterial viruses. use 
growth in the allantoic cavity of the chick embryo 
and hemagglutination methods, however, provides 
some approach to such precision in work with well- 

ind tnfingiine virus sipaind: There are now many 
convenient ways by which influenza virus strains can 
be characterized, and it is not difficult to find, for 
example, two influenza A strains which can be 
differentiated from one another by six or more oon- 
veniently demonstrable differences. Evidence for 
genetic interaction between two such virus types has 
been sought for some years in this laboratory, and in 
1949 resulta were obtained indicating that by double 
infection of the mouse brain with & neurotropic 
influenza virus, NWS, and a non-neurotropio virus 
of different serological type (MHL, SW or Oo.I.) 
strains could be obtained of the second serological 

but carrying the neurotropism and some of the 
characters of NWS (Burnet and Lind’). This 
phenomenon is readily reproducible, but the inter- 
pretation that it represents an example of genetic 
recombination has not yet found acceptance among 
other workers. 

In the hope of obtaining & more readily analysed 

ple of such interaction between two viruses, 
attention has now been turned to double infection 
in the chick embryo. For the first series of experi- 
menta, the two strains NWS and MEL which had 
bean used for most of the work previously reported 
were chosen. In a sense, the neurotropiam of NWS 
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for mioe finds expression in the chick embryo by its 
capacity after inoculation on to the chorioallantois 
to invade the embryo and produce hmmorrhagic 
lesions particularly in the brain and muscles. Virus 
MEL has no such action. If mixtures of the two 
viruses with MEL in 100- to 1,000-fold excess are 
Placed on the chorioallantois, hemorrhagic brain 
esions develop after three to four days incubation. 
Most such lesions contain both NWS and what we 
have called NM virus. The latter, which is sero- 
logically MHL and capable of producing hwamorrhagic 
legions in the embryo, may be present in excess, so 
that it oan be isolated by simple titration in the 
Se ee e Dt ie. 
anti-WS serum to reas an exoees of NWS before 
this oan be done. isolated and re-isolated by 
limit titration in the allantoic cavity, the NM strains 
derived solely from chick embryo manipulations are 
identical in all respects with those formerly obtained 
in mouse brain i ts. It is of particular 
interest that a consi le proportion are capable of 
producing fatal encephalitis on intracerebral inocula- 
tion in mice. Of nine tested, four were consistently 
lethal, one strain produced & proportion only of 
deaths and four gave rise to no recognizable symptoms. 
This is very much the same distribution of patho- 
genicity which was found among'the NM strains 
ea a Oe ee onary en obtained in 
mouse experiments. 
On the hypothesis that NM virus was liberated 
from ocells doubly infected with NWS and MAL, it 
was decided to use a method developed in this 
laboratory by Cairns’ for obtaining ‘first-cyole’ virus 
from the allantoic cavity. Briefly, a large dose of a 
mixture of MEL end NWS virus, adjusted to 
approximately equal concentration of the two viruses 
on the basis of their ting titres, was 
inoculated into each of four to six 11-day embryos. 
After one hour's incubation, 2,000 unite of semi- 
purified reoeptor-destroying enzyme of Vibrio cholera 
was introduced into the cavity to liberate any 
adserbed but non-i ing virus and to prevent loes 
allantoic saos were out with warm 
saline and then left until -hourly testa showed & 
rising hemagglutinin titre. The fluids were then 
nAivosted aad à l of all satisfactory fluids tested 
for ita content of Gina: By a riste titrations 
with and without antisera against the two viruses, 
one such pooled first-cyole fluid was found to contain 
MEL 10** and NWS 10* infective unite. An artificial 
mixture of the same composition waa p and 
the two tested in parallel by titration on chorio-~ 
allantois in the presence of anti-N WS serum. Three 
consistent experiments showed death of embryos with 
hem io lesions from which NM virus was 
isolated, when the first-cyole fluid was used. The 
artificial mixture gave in two experiments only one 
out of twelve and one out of eleven embryos with 
lesions, in each case due to NWS. This was taken 
as evidence that the production of NM virus was 
posuble in a aigle ayole oF infection. It also seemed 
to eliminate any possibility that the NM strains 
arise by simple mutation from MEL or by some 
direct effect of the timsue environment. 

The next step was to replace NWS by another 
WS variant, namely, WSB, which has no neurotropic 
activity in the mouse but is equally invasive and 
lethal for the chiok embryo. It differs, too, in growing 
much more freely in the allantoic cavity than NWS, 
reaching the samé level of hsmagglutinin as MEL. 
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The choice of thia pair of viruses was very fortunate, 
for in both the two extensive i is so fan 
completed the firet-cycle fluid has been shown to 
contain in more or lem equal amount four types of 
virus, namely, the two ori forms MEL and 
WSH and two new types M+ and WS—, each of 
which combines some of the characters of both 
original forms. There are aix well-defined characters 
which oan be used to' differentiate MEL and WSE 
viruses, and it is convenient to use these to d 

MEL aa ABODEF and WSE aa abcdef, cach e rem 
corresponding to one of the differentiating characters 
as follows : 

Aa. Serological type WS or MEL as shown by 
hemagglutinin inhibition tests with appropriate 
immune sere. 

Bb. Heat stability: MEL hemagglutinin resista 
30min. heating at 62°, whereas WSH hemagglutinin 
is destroyed. 

‘Oc. Conversion to ‘indicator state’ by simple 
heating at 56° for 80 min. When tested with ovomucin 
or meconium inhibitor, heated WSE hemagglutinin 
EODEM inhibited ; heated M EL virus is unaffected 


gland inhib y inhibited ; no treat- 
ment of MEL has ever given & hemagglutinin 
inhibited by this substance. 

He. Production of hmmorrhagio lesions in the chick 
embryo after inoculation on the chorioallantois : this 
is characteristic of WSE but never shown by MEL. 

Ff. Pathogenicity for mice by intranasal inocula- 
tion; with a dose equivalent to one agglutinating 
unit, WSH kills all mice usually four or five days 
after inoculation; MEL produces non-fatal lesions, 
grading 1-2 on the conventional scale. . 

The four types obtained then are represented : 


ABCDAF ABaDeF abO4 Rf &bodaf 
MAL (2%) M + (6) W8 — (0) FSE (4). 


The numbers in parentheses give the number of 
strains of each type isolated from thirty-seven virus- 
contaming fluids obtained from embryos inoculated 
with dilutions of first-cycle fluid 85678 at or very 
near the limit of infectivity. From four fluids two 
ee were isolated, accounting for the forty-ane 

tions shown. The only deviation from the four 
patterns shown above was that some M+ strains 
showed lower invasiveness for the embryo (O) than 
others, and in some testa two of the subinoculations 
from these have shown no legions in the four embryos 
used, so they would be represented 4:BaDHF. 

It wil be seen that two characters only, Oc and 
Ee, appear to be transferable. It is particularly 
interesting that, in our experimente at least, one 
‘virulence’ character, namely, the capacity to produce 
hemorrhagic lesions in the chick embryo; is trans- 
ferable, wherees another, pathogenicity for the mouse 
lung, is not. Similarly, one ‘indicator’ character, 
Teactivity with ovomucin or meconium inhibitors, ia 
transferable whereas behaviour toward sheep salivary 
mucoid is not. 

, These results at once exclude the possibility of 

simple mutation being responsible for the appearance 

e new types. Some form of genetic interactian 
sy c es be es ee indication of & 
random reassortment of characters. Only four types 
have been observed, and the relationship between the 
new types M+ and WS — is & reciprocal one. It would 
be premature to speculate about the nature of the 
genetic interaction involved. The method used, 


NO. 4343 January 2A, 1953 


however, may be one of general application and 

seams likely to provide an important approach to the 

interpretation of differences between virus strains. 
[Bept. 8. 
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PHYSICAL PROPERTIES OF PAPER 


PULPS. É 
Elastic Properties of Wet Mats of Paper- 
making Fibres 


IE the manufacture of paper, the initial formation- 
of the fibre web on the wire of the paper-machine 
takes place in the of a large excess of water, 
the removal of which constitutes an important problem 


iB t 

capillaries, and is sometimes, though 

‘free water’ to distinguish it 

molecularly adsorbed. 

The h tic tensions associated with different 
regains have been studied on textiles by Preston and 
oo-workers!. In their technique, similar to a method 
used by Haines" and Schofleld* for soils, bundles of 
immersion-wet fibres are placed on a fine sintered- 
glass plate, to the underside of which & hydrostatic 


tension is ied berometrically. This tension is 
transmitted the continuous water channels to the 
water in the fibre bundle. 


Using ions of pepermaking fibres, small 
cylinders (1 cm. in diam. and 1:5 om. ) were 
formed by drainage in & manner resembling the 
formation of the wet paper web on the machine wire. 
At moisture contenta (gm. water per 100 gm. dry 
fibre) up to approximately 1,000 pe oent, these. 
cylinders will retain their structure or experimental 
purposes, although they are soft and easily deformed. 
under small stresses. , As 
woll as changes in their ` 
moisture content, fb has 
been found possible to 
measure changes in their 
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sample of an unbeaten 
commercial kraft pulp. 
The sensitivity of the 
apparatus allows volume 
changes to be measured 
to an &ocur&cy exoeed- 
ing 0-5 per cent and 
tensions to 0:01 om. 
mercury. The smallest 
measurable tension is 
equivalent to & oon- 
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trolled relative humidity of 99.009099 per oent. In 
the present i ta, liquid tensions up to 20 am. 
mercury Meve boeniumed. covering arange in sola tive 
humidity from saturation to 99-98 per cent. 

At low tensions, when no air is present in the 
matrix, it may be assumed that an approximately 
uniform hydrostatio stress acts eee ee The 
volume of water removed per 0.0. of oyli repre- 
senta a volumetric strain, so that & bulk modulus 
may be caloulated (Fig. 3). Binoe the water is oom- 

letely free to move, the modulus, k (1 bar — 10 
Gynee/am.*), will be that of the fibre matrix only. 
This is the modulus which, on the paper machine, 
determines the resistance of the wet paper web to 
further loes of water during drainage and suction. 

to a material such as wood (k m 400 bars) 


‘where the fibres are everywhere in contact, the 


modulus is very low. As the moisture content falls 
the bulk modulus rises, due doubtleaa to the tighter 
packing of the fibres. By applying small directional 
stresses to the cylinder, it is hoped to investigate 
other elastic and plastio properties of the fibre system. 

At higher tensions the entry of air into the system 
(at the point A) renders uncertain the signifloance of 
the measured bulk modulus. This oocurs when the 
tension is sufficient to empty the largest oapillary 
present and is followed by a more rapid fall in the 
moisture content. Following entry of air, there is 
frequently a marked increase in slope in the tension- 
strain curve (Fig. 2). In some oases, due to elastic 
rebound of the fibres, there is even a alight Increase in 
dimensions despite increasing applied tension. There- 
after, progressively gmaller capillaries empty and the 
desorption isotherm (Fig. 1) gradually becomes much 
steeper. Large increases in tension here produce 
little drying effect. This region corresponds to the 
oondition under which air is drawn continuously 
through the wet paper web at the suction boxes. 

It will be seen (Fig. 1) that there is considerable 
hysteresis between the sorption and desorption curves. 
This has been observed invariably, even when no air 
enters the system. On sorption to very high moisture 
contente, where further swelling of the oylinder is 
o by its own weight, it has been found praotic- 
& to surround it with a non-miscible liquid of 
appropriate density. By thus counteracting the 
moian forces, repeated cycles of sorption and 

rption may be followed to very small tensions, 
at which the volume may increase to several times ita 
former value. It is hoped to make these matters the 
subject of further research. 
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‘Freeness’ of Paper Pulps and the Forces of 
Capillary Water Retention 


In the manufacture of paper, the cellulosic raw 
material is first dispersed into separate fibres by 
chemical or mechanical methods and is then sub- 
jected to a mechanical process called beating, which 
alters the properties of the fibres and found 
influence on the quality of the pua» prin 
Standard methods which have been developed edd give 
an objective measure of the degree of beating (for 
example, the Canadian freeneeg test’) all depend on 
the rate of drainage of water from the flbre suspension. 
A light beating gives a ‘free’ pulp, which drains 
quickly, whereas a heavy beating gives a ve Pulp, 
which drams slowly. 

Experments have been made im the past to see 
whether & wet pulp shows greater hygrosoopioity 
than & froe pulp in the usual (vapour preesure- 
moisture content) isotherm between zero and near 
saturation humidity. The resulta show either no 
difference’ or only & small increase with beating‘. 
This suggests that beating is influencing only water 
held by capillaries at humidities which are too close 
to saturation to be oontrolled by conventional 
methods. Experiments have also been made in this 
capillary-range by using the centrifuge, and these 
show & correlation with beating times‘4, but true 
equihbrrum was probably not attained. Also, in 
centrifuging, the increased asune field directly 
affects the peoking of the themselves, whereas, 
on the wire of the paper-machine, the water drains 
away under gravity and is drawn out at the table 
rolis and suction boxes, so that the mat iteelf is 
subjected only to the normal gravitational pull, 
exoept for the hydrostatic tension of the water in the 
capillary spaces. 

The porous plate technique, described im the 
preceding communication, affords a simple and 
reliable method of maintaining relative humidities 
very close to saturation, Binoe the liquid tension is 
thermodynamiocally linked with the vapour pressure 
of the capillary water’. The distribution of pore size 
depends on the initial packing of the fibres in the 
mat, and & method had therefore to be evolved which 
assured a controlled and reproducible formation. 
Using FE technique, curves of moisture content 

io tension were obtained on an 

nime tui sulphate pulp which had been beaten 

for various times in the mill’. The resulta 
are given in Fig. 1. The curves all show hysteresis 
between desorption and adsorption, but for the sake 
of clarity the adsorption curve is shown only for the 
unbeaten sample. For the same reason, the desorp- 
tion curves for the intermediate beating ti are 
not shown at low tensions. It will be sean that at 
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neat ea eee parallel to the 
moisture-content axis s0co to the time of 
beating. Thus any arbitrary tension may be taken 
as standard (for example, 14 am. mercury = 0-187 
ber) In Fig. 2 the desorption moisture oontente at 
this tension are plotted against the Canadian freaness 
figure. TOE Renaat corelatiqn:ja)peet t0: be “pati: 
factory. 

The porous plate technique is & statio iatha, but 
the Canadian test is dynamio and therefore involves 
the rate of percolation of the water through the fibre 
mat rether than the tenacity with which the water 
is held. It may be argued on this basis that the 
porous plate method gives more direot information 
&bout properties of the pulp from which the 
peper is eventually made. However, the rate of 
drainage is itself an important factor in peper- 
making since, on the machine, the water in the paper 
web may have no more than a few seconds in which 
to drain through the machine wire. 

The main interest attached to these experiments is 
that they give, probably for the first time, a measure 
of wetness or freences in exact thermodynamic terms, 
and that the data so obtained when used in con. 
junction with other experimental results described in 
the preceding communication may give precise 
information, about the properties of the wet paper 
web under the conditions of manufacture. 

One of us (R. H.) holds a research fellowship of 
the Norwegian Forestry and Forest Industries 
Research Organization. 

R. HALLAN 
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July 15. 
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Effect of High-energy Radlation on 
Long-chain Polymers i 


A NUMBER of long-chain polymers, when subjected 
to high-energy radiation such as is provided in the 
B.EP.O. pile at Harwell, are found to become cross- 
linked: Among the polymers which behave in this 
way may be mentioned polythene, polystyrene, 
‘Terylene’, nylon and unvulcanized rubber. In other 
polymers, for example, methyl methacrylate, decom- 
poeitaon sets in after & very short irradiation period. 

The degree of crogs-linking produced in these 
polymers is proportional to the radiation dose over & 
wide range of values, so that it is possible to 
specimens of any required degree of cross-link 
without the introduotion of foreign atoms or heat 
treatment. Apart from its commercial implications, 
this treatment offers considerable advantages in the 
study of long-chain polymeric structure, and im the 
mnveetigation of rubber-like elasticity. 

Principal attention has been given to the changes 
in properties of polythene when cross-lmked. Above 
a certain short irradiation dose, corresponding to 
about two cross-links per molecule, polythene becomes 
insoluble in organic compounds, and no longer melta 
even at temperatures considerably above 120° C. 
After greater irradiation doses polythene- becomes 
somewhat more elastic, and oa flow is largely 
suppressed at room temperatures, while above the 
usual meltmg ture it acquires rubber-like 
elasticity. When jected to considerable radiation, 
polythene becomes completely amorphous, hard and 
giaes-like in character, even at room temperature. 

Above 120? C., Young's modulus for oroes-linked 
polythene is found:to obey the theoretical law of 
rubber-like elasticity both so far as the variation 
with temperature and with degree of cross-lmking 
ie concerned. This enables one to obtain a relationship 
between the radiation dosage and resultant oroes- 
linkage produced. Similar resulta are obtained when 
the amount of radiation needed to produoe insolubility 
is determined. 

During irradiation of polythene, gases are emitted, 
consisting mainly of ya with smaller amounts 
of methane, ethane, eto. addition, surface oxida- 
tion takes place when the irradiation takes place in 
air. The weight changes AM depend on the radiation 
dosage R, and on the initial mass M and surface area 
A of the specimen : 


AM = —a,MR + a,MR* + B,AR + PAB", 


where «1, €a» Bu B4 are constants ; a, is very amall. 

This formule 1s explained in terms of a volume 
evolution of hydrogen (x,), & surface oxidation (pi), 
and evolution of paraffinic gases from near the 


surface only (84). As a result, values for the bebility 

of breaking of O—H and O—O bonds have been 

derived’. : 
The density of cross-lmked pol in the 


amorphous state (that is, above about 115? C.) has 
also been investigated. It is found that the vanation 
of volume V per gram with temperature T and degree 
of oroes-linking o can be in & form very 
reminiscent of the Van der Waals equation for & gas: 
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9 
where B ~ 1, P, is the internal preasure, and V,is& 
constant independent of o. The values of V, and P, 
are very close to thoes found by Spencer and Gilmore! 
in their studies of compressibility of ordinary poly- 
thene above the meltmg point. 
Among other problems which may be mentioned 





} (V — V) = RT|M, 


^ ig a study of the relationshrp between the degree of 


cross-linking and the swelling ratio for oross-linked 
polystyrene in benzene. This and other work will be 
reported in fuller detail elsewhere. 

I wish to thank the Director, Atomic Energy 
Research Establishment, and Dr. H. M. Finniston, 
head of the Metallurgy Division, for permission to 
carry out this work and to publish the results. 

A. OHARLESBY 
Atomic Energy Research Establishment, 
Harwell, Didoot, 
Berks. 
June 20. 


1 Bpencer, B. 8. and Gilmore, G. D., J. App. Pkye., 90, 502 (1040); 
£L 523 (1050). 
! Ghariesby, À., Proc. Rey. Soc., A, 215, 187 (1062). 


A New Focusing Principle applied to the 
Proton Linear Accelerator 


A NEw design of synchrotron magnet has been 
announced recently by the bevatron group st Brook- 
haven. It is stated that the novel focusing principle 
involved is applicable also to linear accelerators, but 
details are not given as to how the necessary apparatus 
is to be incorporated into an efficient radio- 
accelerating structure. We wish to point out that 
there is only a minimum of interference with the radio- 
frequency if the néoeasary flelds are set up 
in the drift-tubes of a Berkeley-type scoelerator ; 
and in icular that, if electric rather than mag- 
netio are used, then a rather simple modification, 
of the drift tubes is all that is required. 

The fields considered strongly focus the particles 
in one direction transverse to the motion, but defocus 
them in the direction at right angles. Overall focusing 
can result if these two planes are in 
periodically along the tor; this is the dis- 
covery of the Brookhaven group. Alternatively, the 
fleld structure could be made to spiral more or leas 
continuously along the machine. 

A method of applying electric fields is illustrated 
in Fig. 1. The drift-tube is divided by four longitudinal 
gaps and 6 potential difference applied between 
adjacent quadrants. If the gaps are amall, the radio- 

field will not penetrate to the centre of 
the tube, so that the shielding action of the latter 
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i8 unimpei The inner surfaces are sha as 
S a pee bole to provide a better dia- 
tribution ; at the drift-tube enda it might be geeirable 
to change this shape, or to use guard rings, to avoid 
asymmetries in the radio-frequency radial forces. 

My oaloulations indicate that with d, = 1 om., 
d, = 2 m., g = 0-5 om., and V of order 6 kV., we 
should be able to foous protons of energy about 
45 MeV. or more m an accelerator with synchronous 
phase 80°, ing frequency 200 Mo./s., and 
accelerating rate 2-8 MeV./metre. The fleld would be 
alternated every three or four drift-tubes. With the 
same accelerating rate and lower velocities, the radio- 

oy defocustng forces are larger, and correspond- 

greater potentials are needed. These can be 
avoided if the accelerating fleld ia reduced in the 
imtial part of the machine; or alternatively, grid 
focusing might be used in this section. 

Protons of 45 MeV. travel with almost one-third 
the velocity of light (B = 0-8). The electric fleld of 
24 kV./am. oan then be replaced by a magnetio field 
of 270 gauss. This is to be established over the 
0-5-om. gap in Fig. 2. The current needed is 107 amp. 
per quadrant; with 10 sq. am. of copper winding in 
each quadrant and & space factor of 0-75, the power 
dissipation is 1-2 watta per metre of drift-tube. With 
the same aooelerating rate at lower velocity, the mag- 
netic fleld required is larger; if only the current in 
the ooils is changed, then the dissipation per unit 
length varies inversely as the fourth power of the 
velocity. 

The divided drift-tube for electrostatic focusing is 
the outcome of an idea pursued by ue for some time 
which involved the introduction of & charged oon- 
ductor into the ordinary tube. I am indebted to 
:my colleagues for much valuable discussion of all 
these methods. The Director of the Atomio Pare 
Establishment is thanked for permission to publi 
this communication. 

J. 8. BELL 
Atomic Energy Research Establishment, 
Harwell, Dideot, Berks. 
Nov. 8. 


* Private communication to Mr. F. K. Goward of the Atamio Hnergy 
Research Establishment, 


* Alvarez, L. W. of al, 4.5.0.U., 120. Ohew, G. F., and Moyer, B. J., 
Amer. J. Phys, 18, 125 (1080). 


A ‘Zero’ Synthesis for Fourier Refine- 
ments 


Ix the determination of structure by means 
of X-ray diffraction, data, Fourier method! has 
long enjoyed the foremost place. Attempta have 
been made to substitute purely analytical berm pr 
depending upon either (a) the direct solution of the 
structure factor equations : 


Fb) = E Jfr exp $ ôr 


where fr is &tomio soattering factor of rth atom, 
6, is linc i PUES (2rgr&) are oo-ordin- 


'Q 


ates of the rth a the summation extends 
over all atoms in the unit cell; or (b) by means of 
& process? which attempts to mfinimize the differ. 
enoe between some non-negative sum function of the 
difference between the observed structure factor 
amplitudes and those calculated on the basis*of an 
assumed approximate structure, for example : 
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E (| Fel — | Fe) (2) 
TN, 


| F,| and | F,| being respectively the observed and 
calculated structure amplitudes. 

When the system of equations (1) is taken as the 
basis of solution, an immediate difficulty lies in the 
fact that only the modulus of P, is known a priori, 
80 that the relatively simple equations (1) have to 
be replaced by a more complex set obtained by ` 
seperation of real and imagmary parts and sub- 
sequent squaring. Despite these difficulties, formal 
analytical techniques have been devised! for handling 
the solution; these, however, depend (in general) 
upon obtaming runs of observations having, 
say, fixed k and | and consecutive A, which are 
not usually available. 

It is clear that in principle the problem posed 
by the tions (1) should be solvable given any 
eet of F.(AÀk) values having at least 3m 
n being the number of independent atoms in the 
unit oell  Aotual seta of experimental date would. 
be almost invariably grossly redundant when oon- 
xidered from this point of view, and it is interesting 
to consider if any method of solution exista m this 
case. 

The general case, in which all phases are known, 
is, of course, trivial, since a straightforward Fourier 
synthesis : 


(ays) = 5B [Pe 008 (0 — a) (3) 


gives a density map the maxima of which occur at 
the roota of set of equations (1). In two other 
cases, however, data are available: 


(a) in those planes of which the phase is given by 
i ity theory ; (b) in those planes of which the 
observed magnitude is zero. It is the second of these 
cases to which ieular attention is to be directed 
in this communication, not only because of the ease 
with which such observations (or rather lack of them) 
can be obtained but also on acobunt of the le 
removal of ambiguity produced by the implied know- 
ledge of phase. 

At first sight, an p Canea the Fourier method 
to such & set of o tions looks unpromising, 
ainoe they are all zero ; however, when the difference 
synthesis is considered, a more hopeful situation is 
apparent. It has been shown‘ that the synthesis : 


(e — 09 = (Pel — | Fel) 008 (8 — ae) (4) 


haa the property that if the positions of the (myyr&,) 
used to caloulate qe | Fo] are marked upon it, the 
directions of steepest ascent at these points give the 
directions in which the (zpr) must be moved in 
order to bring the trial structure into better agroo- 
ment with,the true one, and that magnitudes of 
shift can be estimated by a slightly more detailed 
The reasoni 


ning of the original paper (loo. ott.) is 
still valid when | F,| is zero, and when only those 
terms for zero | P,| are included in the summation ; 
thus the simplified expression : 


I se 
Po = y 2" | Fel cos (0 — a), (5) 


where ^ indicates that only those planes for which 
| F,| are zero are included in the E, will give the 
3 


directions in which the atoms of a trial structure 


. 
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must be moved in order to produoe the most rapid 
convergence to & true structure. 

It is not to be expected that such a refinement 
technique will lead to very precise co-ordinates, since 
to say that || is zero cen, in fact, mean only that 
ib is less than some arbitrary lower limit of size. 
However, in view of the great ease of alge dete 
observational material, it is suggested that the e 
technique may prove & useful addition to the existing - 
armament of structure analysis. 

AnpaEw D. Boorg 


Birkbeck College Electronic Computer Project. 


21 Torrington Square, 
London, W.C.1. 
July 80. . 
! Booth, "Nouarier In X- Organlo Structure Analyms’’ 
(Camb, Untv. Prema, 1945). nd , i 
1 Avrami, ¥, XrisalL, 100, 381 (1939). 


J. Amer. Chom. Soc., 63, 1787 (1941). Booth, Proe. Roy. 
A, 197, 336 (1949). z 


internal Stresses caused by Disorder in 
Vitreous Materials 


Ir is now generally recognized that one of the main 
characteristics of a vitreous material is that rte atomio 
structure has no long-range order’. This means that 
the individual interatomic bonds will not have the 
length and direction which they have in a orystal, 
and, because of this, these bonds will not have their 
normal If it is sasumed that the bonds 
within & certain small region are subjected to & similar 
distortion, then it will be correct to think of this 
region as being subjected to & mechanical streas. It 
ia of some interest to calculate the order of mag- 
nitude of these internal stresses. 

It w olear that the resultant of all the internal 
stresses in the material must be zero. One of the 
simplest cases of & distorted structure in which the in- 
ternal stresses are balanced is the edge dislocation. The 
equations governing the stresses in such & dislocation 
have been derived by Nabarro’. It can be shown from 
his equations that the stresses near the centre of the 
dislocation are of the order of 2G/x, where G is the 
shear modulus of the material. (It should be realized 
that this value is obtained from equations based on 
the assumption that Hooke’s law applies for strains 
of the order of those present in & cation ; this 
is, of course, not strictly true.) It is reasonable to 
assume that regions exist in a typical glass where 
the distortion is of a type similar to that existing in 
an edge dislocation, that is, it is a shear distortion ; 
and that the streases resulting from this distortion 
will be of the same order as those in a simple edge 
dislocation. À 

One consequence of this assumption will now be 
examined. Griffith’ has shown that the theoretical 
strength of glass is of the order-of 1,000 per 
sq. mm. Now it has just been suggested that ternal 
stresses may exist in which cannot be removed 
by annealing, and which may be of the order of 2G/x. 
Taking & typical value of G for glass of 0-25 x 10* 
kgm./sq. mm., the value for the internal stresses is 
calculated to be about 1,600 kgm./sq. mm. Of course, 
the internal stresses cannot be greater than the 
theoretioal strength of the material. The values just 
Nee for the theoretical strength of glass and for 

streases due to disorder merely indicate the order 
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of magnitude of these stresses ; but the values ob- 
tained do suggest that, because of the large internal 
stresses of the material, it may be neoessary to apply 
only & relatively small external streas to cause 
fracture of the material. It is therefore suggestod 
that the relatively low breaking strength of glass 
may be partly due to ita disordered structure; but 
it is realized, of. course, that in massive glass articles 
(bottles, sheet glass, and so forth) at least, the flaws 
in the material which are always present &s & result 
of the manufacturing process and the handling of 
the article in service may also have & marked offeot 
on the strength. 

The expression for the maximum stress of ihe 
centre of & dislocation suggesta that there may be 
some relationship between the tensile strength and 
the shear modulus of glass. This is confirmed, to 
some extent, by experiment. Thus Murgatroyd‘ has 
found that, for fibres of a soda lime silica glass botween 
10 and 100 microns in diameter, the tensile strength 
increases with ing diameter and, at the same 
time, the shear modulus decreases. This is in agree- 
ment with the views just put forward; a decrease 
in the shear modulus will cause a decrease in tho 
streases due to disorder, so that a larger external 
streas will have to be applied for the internal stresses 
to reach the theoretical strength of the glass. If 
it is assumed that the greatest internal streas is given 
by the expression 2G/x, then it is found that the sum 
of the greatest internal streas and the applied break- , 
ing stress is almost constant. This is shown by the 
resulte given in the accompanying table. 














Other measurements which have been carried out 
on finer fibres of fused silica are not consistent 


"among themselves. Thus Reinkober* has found that, 


for silica fibres of diameter leas than 20 microns, 
there is & rapid increase in the shear modulus with 
decreasing fibre diameter, whereas Eberhardt, Kern 
and Klumb* have found that for silioa flbres of the 
game diameter there is & slight decrease in shear 
modulus with decrease in diameter. . 

I am indebted to Mr. J. E. Stanworth, of this 
laboratory, for & number of useful discussions during 
the p ion of this communication; I am also 
indeb to Mr. L. J. Davies, director of research, 
British Thomson-Houston Co., Ltd., for permission 
to” publish the work. 


H. Rawson 
Research Laboratories, 
British Thomson-Houston Co., Ltd., 
Rugby. 
July 21. 1 


Sas fy OR “Physical Properties of Glam”, chap. 2 (Oxf. 
Untv. 1980). 


fNabarro, F. R. N., Proe. Phys. Soo., 59, (2), 256 (1947). 
* Griffith, A. A., Phil Trent. . Soc, A, S31, 163 (1920); Inter- 
tational Congress for Mechanics, Delft, 1 p. 61. 


“Murgaigoyd, J. B., J. Soo. Glass Tech, 98, 368 (1044). ` 
1 Reinkober, O., Phys. Z., 83, 32 (1951). 
"bee De Ms Korm; Ho and Kiumb, dis Kc, Phat aoe 
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Closed Pores in Synthetic Graphite 


Ir is well known that the bulk density of a synthetic 
graphite is much lower than the density of the 
orystallites obtained from X-ray measurement: 
25-80 per cent of the vohime must be empty pore 
space. By measurement of the real density with 
three different fluids, we have shown that about 
20 per cent of the total pore space cannot be reached 
by a liquid or gas unlees the graphite is reduced to 
& very fine particle-size, or part of the structure is 
removed by oxidation. ` 


a bulk density of 
. The displacing fluids used for density 
measurements were methanol, n-hexane and helium. 
The liquid densities were measured after prolonged 
refluxing in the liquid used. The stan density- 
bottle method was used for specimens 6 mm. or lesa 
in diameter, and larger specimens were weighed in 
air and in liquid. The densities of helium were 
measured after outgassing at 300? C. to a pressure of 
10-* mm. of mercury or less ; no measurements were 
taken until two hours after admitting helium, and 
measurable drifts with time were seldom recorded 
after that period. The results are considered accurate 
to + 0-3 per cent. . : 

In all cases where they were directly compared, 
the liquid and helium densities agreed closely. For 
example, the density of a cylinder (15 mm. diameter) 
of synthetic graphite was measured as 2-001 gm./om.* 
in n-hexane and as 2.0903 gm./am.* in helium after 
pumping off the hexane; the density of an oxidized 
dust was 2-224 and 2-220 gm./am.* in methanol and 
helium respectively. There was no evidence of a 
molecular sieve effect, as has been reported for some 
ookee}, that is, the measured density waa independent 
of the molecular size of the displacing ftuid. 

The density of pure flakes of natural Ceylon 
graphite (89-5 per cent carbon) was measured as 
2-253 gm./om.? in methanol and 2-251 gm./om.* in 
helium; these values amount to 99-3 per cent of 
the value derived from X-ray orystallographio data, 
which is 2-266 gm./cm.*. In contrast to this, the 
densities of specimens of the synthetic graphite were 
always lower than 2.21 gm./om.*. The densities of 
bulk specimens, that is, cylinders and plates, varied 
from 2-06 to 2-13 'gm./om.* with no systematio 
variation with specimen size or with the original 
position of the specimen in the large manufactured 
block. The densities of dusts (particle diameter leas 
than 0-4 mm.) milled from the same blocks as pro- 
vided the bulk imens were uniformly higher, 
ranging from 2-15 to 2-21 gm./om.*, and, these 
densities showed a tendency. to increase as the particle- 
size of the dust decreased. For one dust examined, 
the sieve fraction — 86 + 72 B.8.8. had a density of 
2-154 gm./om.*, whereas the density of the fraction 
pawing & 240 B.B. sieve was 2-191 gm./am.?. 

Thus all measured density values found for artificial 
graphite were 2-8-5 per cent lower than the experi- 
mentally determined value for natural graphite. The 
caloulated X-ray density of a synthetic graphite 
comparable to that used by us (sample A 1, ref. 8) 
was only 0-2 per oent lower than the X-ray density 
of Ceylon graphite. The low observed densities there- 
fore suggest the presence of inaccessible pore space 
in the micro-structure of synthetic graphite, formed 
either by the disordered stacking of the graphite 
orystallites or by interorystalline linkages of non- 
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graphitic carbon. Some of the blockages in the pores 
must be fairly far apart, since reducing the particle 
size to 70 microns opens up an appreciable fraction 
of the closed space. 

The densities of some bulk and dust samples were 
re-measured after oxidation at 430?—500^ C. in an air 
stream. The density always increased on oxidation, 
the increase being normally greater the larger the 
lose of weight. The density increase was most marked 
in the initial stages of the oxidation—the density 
of & 14-mm. diameter cylinder increased fram 2-180 
to 2-194 gm./am.? on oxidation to 0-55 per cent loss 
of weight, and to 2-226 gm./om.* on oxidation to 
2-7 per oent loss of weight. It is suggested that 
slight oxidation may remove the pore blockages, 
either by first removing poorly orystallized material, 
or by oxidation occurring first at the edges and corners 
of crystals, and closed spaces may thus become 
accesaible to the m fluid. ` 

The significance of these results will be more fully 
discussed in conjunction with parallel adsorption 
measurements to be reported elsewhere. We wish 
to acknowledge experimental assistance afforded by 
Mr. E. A. Harper and-Mr. H. Small, of this Establish- 


ment. 


. Morphology of Crystalline Synthetic 
Polymers 


In a previous communioation!, it has been oe 
that when polyethylene terephthalate ,1 
forma spherulites, which consist of radiatmg helioally 
wound ribbons, and that other synthetio polymers 
behave similarly. The present oommunication 
describes effects observed with polyethylene and 
polyamides. f 

Poe T ee cias 

lene and po i nylon) me were 
re in thin Po between cover-glasses ata 
constant temperature within 20° C. of the softening 
point. Between crossed Nicols, were seen 
which, in addition to the usual black oroes, showed a 
system of oonoentrio extinction rings, and in some 
oases also the beginning of a zig-zag distortion of the 
crogses!, With decreasing temperature of orystallixa- 
tion, the extinction rings become gradually narrower 
and more closely spaced, until they can no longer be 
resolved with the microscope. The sign of 
birefringence of the polyethylene spherulites was 
negative, and that of the polyamides nearly always 
positive; by this it is meant that, regarding the 
spherulite as uniaxial, in the first case the major 
refractive index lies tangentially and in the seoond 
radially with respect to the spherulite. In very rare 
instances isolated negative polyamide . spherulites 
have been seen, but the canditions for producing these 
are not known. Arq ee (No 
the morpbol ropoeed . l. Accordingly, the 
above Hia un correspond to oases in which the 
radiating needles are closely coiled helices (helical 
angle only a few degrees), and the increasing separe- 
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lion of the rings with increasing temperaturo of 
orystallization would be due to the increasing dia- 
metor of the needlee. ! 

Thinner layers of melt orystallize to a felted mass 
of interpenetrating needles, which aggregate into 
airscrew-like structures with voids between. Still 
thinner layers produced isolated needles which 
direct observation showed to be helically coiled 
ribbons, as postulated from the extinction pattern. 

Some conclusions could be reached about the 
onentation of the molecules within the ribbons them- 
selves. It will be aagumed that the chains are parallel 
to the length of the ribbons, as this is consistent 
with our ideas about aggregation of fibre-forming 
molecules. Owing to the close coiling, y, the largest 
refractive index (coincident with the chain direction), 
will be perpendicular to the helical axis. In poly- 
othylene, « and B, minor and intermediate refractive 
mdices respectively, are nearly equal’, whence the 
birefringence of the spherulites will be negative as 
observed. In polyamides the conditions are com- 
plated by the fact that B is more nearly equal to y 
than to a, as a result of the strong polarizability of 
the CO- and NH-bonds*. We assume that the hydro- 
gen bonds lie in the plane of the ribbon, as this is 
most likely in view of the crystal structure’. Then if 
the ribbon is closely coiled so that its plane is parallel 
to the axis of the helix, the position of the refractive 
indices will be as shown in the diagram. When 
the same beam of light goes through a number of 
helices, y and a will be averaged, the resultant being 
smaller? than B, which lies along the axis of the helix, 
and hence along the radius of the spherulite. Con- 
sequently, the birefringence will Ta positive as 
observed. 


y 


Schematic illustration of the arrangement of the molecules and 
the refractive Indices of a polyamide within a helix 


An X-ray photograph has been taken of & circular 
area 30 u in diameter near the periphery of a spherulite 
of polyhexamethylene sebacamide, using the miaro- 
beam method of Herbst‘. The diameter of the 

herulite was 200p and the thickness 20p. The 
Bhologrepl showed that the planes contaming the 
hydrogen bonds were parallel to the radius, and that 
the molecules were tially. This picture 
is the same as that deduced from birefringence 
evidence. These X-ray findings differ from those of 
Herbst, who concluded that the hydrogen-bonded 
planes were perpendicular to the radius. Such.an 
arrangement would give & negative sign of birefring- 
ence; but Herbet's note does not contam any state- 
ment about the birefrmgence. 

The picture of the radiating helices has now been 
proved in several ways, and the frequent special case 
when the helices are closely coiled gives satisfactory 
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morphological explanation of tho hitherto unex- 
plained tangential molecular orientation ofton de- 
soribed &n. the literature of polymer spherulites. 


A. KELLER 
Imperial Chemical Industries, Limited, 
Research Laboratories, 
Hexagon House, 
Manchester 9. 
July 18. 


1 Keller, A, Nature, 189, 018 (1952). 

* Burn, C. W., and Alcock, T. C., Treas. Farad. Soc., 41, 317 (1915), 
* Bunn, O. W., and Garner, E. V., Proc. Roy. Soo., A, 189, 39 (1917). 
‘Herbst, AL, Z. Kleltrochsm., 54, 318 (1050). 
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Etch-pits and Dislocations 


Prof. 8. Tolansky &nd M. Omar have reported! the 
appearance of spirals on octahedral faces of diamond, 
after etching. The hypothesis was put forward that 
etch-pita had been formed along a spiral-shapod 
growth-front; but no proof was given. 

In the course of a detailed interferometno study 
of etch-pite, & report on which will be publishod 
elsewhere’, we made very similar observations on 
o-faces of siloon carbide. Crystals on which growth- 
spirals were preeent were etched in fused borax and 
silvered. before examination. It was found that 
etoh-pite had been formed all along the spiral growth- 
fronts, proving the correctness of Tolansky’s point 
of view. 

The accompanying photograph shows the crystal 
face after etching; the original spiral (step-height 
of the order of 600 A.) has been marked by & broken 
lne. At the end of the dislocation line & vory 
deep etch-pit (several wave-lengths) was formed, 
proving that the preeenoe of dislocations makes etch- 
ing eesior. This last point is also strikingly shown 
on prism faces (110) of very perfect topaz crystals, 
where etch-prts form preferentially at the top of 
growth pyramids. 
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These observations suggest that etohmg at dıs- 
locations will take place following & mechanism 
which ig formally to the Frank mpchaniam 
for growih*. A strikmg feature is the differance 
between the deep polygonired etch-pita generated 
at the emergence of screw dislocations and the shallow 
rounded etch-pita formed elsewhere on apparently 
perfect areas of the orystal face. 

This work is part of a research scheme 
by I.R.8.LA. I wish to thank Prof. W. 
and Dr. 8. Amelinckx for advice. 


Laboratorium voor Kristallograflo, 
Geologiech Instituut, 
Rozier 6, Ghent. 

July 81. 

1 PRL Meg. (7) 43, 750 (1963). 
* Gevers, B. 
* Frank, F. O. Farad. Soc. Disoum., 5, 48 (1049). 
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R. Gavars 


Exudation of Material from Slip Bands 
at the Surface of Fatigued Crystals of 
an Aluminium-Copper Alloy 


No satisfactory explanation of the fatigue mech- 
ausm of metals has yet been advanced. The 
generaly accepted idea involvmg work-hardening 

‘brittle’ fracture :cannot be sub- 
d 


a oda dau, pocius 
of fatigue failure. Observations I have made on 
.pure aluminium and per cent silver 
specimens have shown that the mechaniams of 
failure at high and low stresses are fundamentally 
different!. . 

A type of arystal breakdown which it is believed 
bas not been obeerved before, and which may con- 
tribute to the of the initiation of 
fatigue cracks, has recently bean observed during the 
fatigumg of an aluminium—4 per cant copper allay 
m the solution heat-treated condition. During the 
early stages of the fatigue life of this material, some 
of the grains became covered with fine slip bands, 
as is usual with most of the materials examined. 
The new observation is that, as the cyclic stressing 
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Fig 1. ees oC fatigued aha cree Pee cont copper specimen, 
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Fig. 3. Schematic diagram showing orystal debris at surface of- 





continues, oertain slip bands become more heavily 
defined, and thin ribbons of material are exuded 
from these bands. These ribbons usually curl over 
at the leading edge as shown in Figs. 1 and 2. It is 
only possible to estimate an upper limit for the 
thickness of the exuded ribbon because of these 
curled edges. The diameter of the.curled portion 
ig usually about 1 micron; thus the ribbon thickness 
may be considerably lees than the limit of resolution 
of the microscope. These ribbons may be continuous 
Pe Ce eae they, amiely 

into shorter lengths. The wrinkled appearance 
of these short lengths ' that the ‘extrusion- 
rate’ is varymg along the } These ribbons often, 


Thr i 
4. Schematic 
Fig. de. aded frou tbe crystal onres i Of 
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_ showed ‘extrusion’ markings as indjoated in Fig. 3, 
and often other markings at right-angles to these are 
also observed. 

The effect of the logs of this coherent material 
from the crystal surface mugt be to leave crevasses 
which will form very effective stress raisers. The 
mechanism by which this material is exuded from- 
the surface is not clear, but it may be the result of 
slip movements as suggested im Fig. 4. Further 
investigations into this phenomenon are being 


This communication is published by permission of 
the Chief Scientist, Ministry of Supply. 
P. J. E. FORSYTH 
Royal Aircraft Establishment, 
South Farnborough, 
Hants. 
July 31. 


1 Forsyth, P. J. H, J. Inst. Metals, 80 (1051-68). 


Cold-worked Metals under 
Cyclic Strains 


Ir is well known that duotile metals in the soft 
gum work-harden progressively when subject 
to o straining, for example, in fati ing. 
On the other hand, I have aan dee ee 

igi cold-worked soften when plastically de- 
formed under conditions in which & Bauschinger 
effect is operative. Since a Bauschinger effect is to be 
expected whenever the original and superimposed 
methods of deformation differ, it can be anticipated 
that initially oold-reduoed metals may soften when 
later exposed to cyolio plastic strams. This is oon- 
firmed by the following experiments (see ph). 

Diagram (a) refers to & rod initially oold-drawn 
15-6 per cant, and in the as-drawn, oondition extension 
curye O was obtained. After an additional sin 
reversed torsion cycle of 0 + 45? per in. of length, the 
extensometer record altered to 1 x, and after eight 
such cycles curve 8 x was recorded. 

The nickel and Monel strips (b, o) were first oold- 
rolled 20 per cent and afterwards bent forwards 


Softening of 


(a) Aluminium (99-6 “Al ) rod O25 in. 
dia., 
L SS mae 
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and backwards over a 4-in. diameter cylinder. Ourves 
0 refer to the as-rolled condition. The others were 
obtained &fter subjecting the strips to the indicated 
numbers of reversed bending pe 

There was a fall of surface hardness, yield and 
tensile values in each case, and a pronounced increase 
ics, ar a cases. Similar results were 
obtai with copper and carbon steel and for initial 
reductions up to 60 per cent (to be reported in detail 
elsewhere). Relevant effects noted in industrial 


` straightening of rod and wire’ can thus be accounted. 


for on a rational basis. 

Thanks aré due to Mr. H. W. G. Hignett (The Mond 
Nickel Co., Ltd., Birmingham) for presenting samples 
of nickel and ‘Monel’ metal. 


Metallurgical Department, 
University College, 
Swansea. July 29. 
1 N. H., Nature, 168, 858 (1961) ; J. Irom and Steel Inst, 


N. H. POLAKOWSKI 


199, .(1961). 
* Buck, M. P., and Brits, N. "Rod and Wire Production Practioe", 
30 (ALEKH, New Y 1949). 


Perfluoroalkyl Nitroso Compounds 


A PRELIMINARY study! of the ical 
properties of the first fluorocarbon iodide, triftuoro- 
iodomethane, showed that a trifluoromethyl radical 
is produced the primary reactions of which parallel 
those of the hydrocarbon free radicals. A direct 
method thus became ayailable for the preparation 
of perfluoroalkyl nitroso compounds, by irradiation 
of the iodide in the presence of nitric oxide and of 
mercury (to remove iodine), with the difference that 
the product would then be stable, in contrast to alkyl 
nitroso compounds, which dimerize, and re-arrange to 
form oximee*. (Ruff and Giese? had previously 
reported as a by-product of the action of elament- 
ary fluorine on silver cyanide containing the oxide 
and nitrate as impurities, a 1: 1 mixture of CF,NO 
and FCONF, fram which the former could not 
be separated. Some p ies and reactions were 
recorded, not all of which agree with the present 
work, or with what one would expect of the com- 
pound perftuoroformamide.) 

i as seems likely, that the aliphatic 


` nitroso compound dimers have the same constitution. 


as their aromatic analogues, the structures of which 
are known‘, dimerization would here be inhibited by 
the strong inductive pull of the perfluoroalkyl group 
(cf. Pauling’s adjacent charge rule’), and isomeriza- 
tion to form the aldoxime analogue would be im- 
poe with the electronegative fluorme replacing 
ydrogen. - 
R (0) 


N 
wx "(two forms), with some contribution from 
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Porfluoro-l-nitrosopropane has been made by 
irradiating gas mixtures, at just below atmospheric 
pressure, of perfluoro-n-propyl iodide and nitric 
oxide (with a slight excess of the latter) in a silica 
bulb of 220 o.c. capacity containing about 5 o.o. of 
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mercury. Osram high-pressure mercury vapcur 
lamps (type M B/V, 125-watt, with the glass envelope 
removed) were used as sources of ultra-vidlet light. 
Purification of the gas was found to be difficult, 
but was effected by repeated distillation in a Fenake- 
packed column, with reflux temperature — 78-55, 
middle cuts being taken. The pure nitroso oom- 
pound, obtained in o. 80 per cent yield from the 
jodide, 1s & gas of very deep blue colour ti with 
green; the liquid is deep blue, and the sold &lmoet 
purple. ` 

Prelminary values for the physioel constants were 
measured on samples of which the molecular weight, 
determined by the gas density method, was within 
l per cent of 199, the theoretical value. 

Saturation vapour preasures are given by 


log P (mm.) = 9-035 — 1,593/T, 


ing to which the boiling p (extrapolated) 
is — 14-6? O., the latent heat of evaporation at the 
boiling point 7,270 oal., and the Trouton constant 28, 
suggesting that the liquid is strongly associated. The 
melting point was determined in a Stock apparatus 
as — 151°C. Analysis by the calcium fluoride 
method, after sodium fusion, gave 66-1 per cent 
fluorme (theoretical value, 66-8 per cent). 

The spectrum of the gas was measured at room 
temperature, with a tranamission-reading Cary 
recording spectrophotometer. The vapour was con- 
tained in a 4-om. ailioe cell, filled to pressures between 
5 and 75 am. of mercury. 

The blue colour of the is due to & very weak 
absorption band, for which semax. = 19-0 at 6840 A., 
of oscillator strength (f-value) 0-00020 in the red. 
This band is markedly asymmetrical, but a 
from six i ly spaced and very poorly resolved 
vibrational , is almost structureless. The 
following are representative of the spectral slit-widths 
used in this region: 45 A. ab 7000 A., 17 A. at 6500 À., 
7A. at 6000 A. 

A region of more intense absorption begins at 
2400 A. Between these two chief band systems there 
was invariably very weak banded absorption (s lees 
than 0-2), the intensity of which varied from sample to 
sample, and which is therefore confidently ascribed 
to gmall and variable quantities of impurity. 

This spectrum closely resembles that of ditsopropyl 
bromonitrosomethane given by G. N. Lewis and 
M. Kasha over a similar range, and those of other 
a-subetituted aliphatio nitroso compounds observed 
-in the visible region by D. Ll. Hammick e al.’. 

The liquid, in & baled tube at room temperature, 
was found by the Gouy method to be di etio 
(cf. nitrosyl chloride**, nitrosobenzene!*"), and the 
molecular susceptibility agrees, within an experi- 
mental error of some 5-10 per cent, with the sum 


of the atomic susceptibilities (— 102 x 10+ o.g.8.u.). . 


The magnetic and optical properties support the 
formulation of C,F,NO as a nitroso compound, in a 
singlet Btatof/i!, 

The perfluoroalkyl nitroso compounds are readily 
oxidized, and are completely absorbed in alkali. 
Further studies of these compounds are in progress 
and will be offered for lication elsewhere. 

I wish to thank Dr. I. G. Rosas for measuring agd 
commenting on the Imperial Ohemical 
Industries, Ltd. Ohemiocals Division), and the 
Minnesota Mming and Manufacturing Compgny, Bt. 
Paul Mmnesote, for gifta of fluorochemioals, and 
members of the Department of Chemistry (inaluding 
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Dr. N. Kornblum) at University College for help and 
encouragement. 
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Gower Street, 

London, W.0.1. 

Nov. 26. 
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' Ruff, O., and Giese, M., Ber., 69 B, 084 (1988). 
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Raoult's Law : a Pseudo-ldeal System 

RunLATIVELY few binary liquid mixtures obey 
Reoult’s law in their vapour preasure relationahips. 
Most of those which do so are mixtures of either iso- 
mers or close homologues. The components of the 
remainder are not, m general, highly polar subetanoeg!. 

,In the course of other investigations, we have had 
occasion to measure the total and partial vapour 
preasures at 20° of the system pyridme — ethyl aloohol. 
The results (see graph) approximate closely to the 
behaviour required by Raoult’s law. In this system, 
however, not only is association of one component 
(ethyl alcohol) possible, but also there can be inter- 
molecular attraction, by hydrogen-bondmg, between 
the two components. Evidence that such hydrogen- 
bonding does occur (to grve a 1:1 molecular com- 
pound) is provided by the Raman spectra of the 
mrctures and the ultra-violet spectra of their solu- 
tions in non-polar solvents. 

The only other resulta m accordance with Raoult’s 
law from appreciably polar componente of which we 
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Total and partial vapour presi iri the system pyridine—ethyl 
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aro aware are from an isobaric investigation of the 
ea pyridine — aoetio anhydride’. Here, however, 

is no free hydrogen stom to allow of the ex- 
tensive hydrogen-bon which can ooour between 
pyridine and ethyl aloohol. : 

It-is interesting to note that the total pressure 
curves for the system pyridine — ethyl aloohol at 0° 
and at 40° show no deviation from linearrby, within 
the limitations of the method used‘. 

A. BLACKBUBN 


: J. J. KreriwG 
University College, 
' Hull. r 
July 11. bi 
1 Hildebrand and “The Bolubility of Non-Nüeetrolytes", 210 


Boott, 
(8rd. edtt., New York, 1950). 
' Hatem end Valladar-Dubals, Bull, Soc, chim. Fren., 16, 004 (1949). 
' Nelson and Markham, J. Amer. Okem. Soc., 78, 2417 (1960). 
1 Kipling and Tester, J. Chem. Soo., [4128 (1952). 
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Moving-Boundary Electrophoresis of Colloidal 
Electrolytes using Concentration Boundaries 

Owna to the diffloulty of finding sufficiently slow 
indicator ions, it is doubtful if the direot moving- 
boundary method for transference numbers can be 


fully applied to solutions of colloidal electrolytes.” 


Hartley’s ‘balanced’ boundary method!, in which the 
colloidal ion forme the indicator ion, involves the 
‘determination of ‘Kohlrausch concentrations’ and & 
knowledge of the transference number of the leading 
ion. = 

The differential method, in which a boundary is 
formed between two concentrations of the same 


electrolyte, reveals the change in transference num- ' 


ber between these concentrations across the boundary. 
Smith! and Longsworth* have shown that the trans- 
ference number increments thus obtained with ordin- 
ary salts agree well with those from the direct 
moving-boundary method. E 

We have applied this to potassium laurate and 
lauryl sulphonic acid solutions at 0-5°O. For 
potassium laurate solutions, an excess of 4 equiv. 
per oent of potasium hydroxide on the basis of soap 
was added m the concentrated solution to prevent 
hydrolysis. The concentration of potassium hydroxide 
in the dilute solution was kept the same aa in the 
stronger solution to prevent & concentration boundary 
due to potassium-hydroxmde. A Tiselius eleotro- 
phoresis apparatus (Perkin Elmer Model 38 *), utilizing 
a 2-0.0. Tiselius oell and Longsworth’s scanning 
method for photographing boundaries, was employed. 

Preliminary results have been obteined with the 
‘open’ electrode system and are reported in this com- 
munication. For accurate determination of the trans- 
ference number increment over the interval AC 
across the boundary, however, the bo i 
ments need to be measured with reference to a plane 
fixed with respect to the solvent. This is best acoom- 
plished by olosing'one electrode chamber, so that 
volume changes on this side alone affect the dis- 
position of the boundaries. The necessary volume 
corrections may then be applied with a knowledge 
of the partial molal volumes of the electrolyte golu- 
tions. The determination of partial molal volumes 
of potassium laurate and laurylsutphonic acid solu- 
tions is in . The resulte described here are, 
however, ot interest in that concentration boundaries 
have been used for the first time to inveetigate 
‘association’ colloids. 
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Three concentration boundary systems were in- 
vestigated for potassinm laurate solutions. (1) Both 
solutions’ were below the critical ooncentration for 
micelle formation. The boundaries in the two limbe 
of the Tiselius cell moved towards each other 
i ive of the direction of current. This was 


possi due to convective flow caused by & great 


- disparity of heat generated in the two solutions 


across the boundary. Similar phenomena have been 
observed by Smith? and Longsworth? with concentra- 
tion boundaries involving simple eleotrolytea. (2) The 
dilute solution was fixed at a concentration (o^) of 
0-25 per cant and the concentrated solution (o) varied 
from 0-7 to 2-00 per cent. The anion transference 
number increment (Tg — Te) showed & sharp rise 
when o’ exceeded the critical concentration for 
micelle formation. (3) The concentrated solution was 
fixed at 2-0 per cent and the dilute solution varied 
from 0-25 to 1-50 per cant. The boundaries moved 
in the opposite direction to the positive current and 
the anion transference number increment (Ty — Ty) 
showed & maximum in the region of o” (equal to 
critical concentration for micelle formation). ~ 
Further experiments were carried out with bound- 
ary systems in which the dilute solution was fixed 
at a concentration corresponding to the critical oon- 
centration, for micelle formation, being 0-83 per cent 
(0-035 M) and 0-25 per cent (0-010 M) for potassium 
laurate and laurylsulphonic acid solutions, re- 
These boundary systems have a special signifloance 
in that the increments of anion transference number 
thus obtained represent the transport due to the 
associated colloid ion or ions. The anion transference 
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- number increment (T; — Tome) passed through a 


maximum at o’ = 8.0 per cent (0-126 M) for pot- 
sssium laurate and at o = 1:5 per oent (0-060 M) 
for l&urylsulphonio acid solution’. These maxima 
00: to concentrations at which the solutions 
have reached the fully oolloidal state as shown, 
for example, by the solubilization of dyes by aqueous 
potassium laurate and onic acid’. 

The schlieren patterns obtained are of interest. 
There is a sharpening effect at the descending 
‘boundary which moves as a steady state almost 
from the moment the current is switched on. There 
is a spreading affect at the ascending boundary 
which splits into two component boundaries. This 
may, or may not, be due to the presence of more 
than one kind of colloidal particle. A few represent- 
ative i are illustrated in the 
accompanying photographs. It may be noted that 
the area under the faster component of the ascend- 
ing pattern remains practically unchanged for either 
electrolyte over & considerable range of concentration. 
If, however, the concentration of the dilute solution 


Marsden for their interest in this work. 


Hrea Lat 

. Division of Physical Chemistry, 
National Chemical Laboratory of India, 

Poona 8. 

July 14. , 
-! Hartley, G. 8., ren]. Farad. Soc., 88, 648 (1934) 
‘Smith, H. R. J. Rss. Bur. Standards, 6, 917 (1031). 
*Longgworih, L. G., J. Amer, Chom. Sos, 08, 1755 (1943). 
‘Moore, D. H. and White, J. U, Res. Soi. Insir., 19, 700 (1948) 
* Brady, A. P., and Huff, H, J. Coll. Soi, 8, 511 (1048). 
* feo also KoBain, M. BL, - Phys. Chem., 47, 106 (1043). 
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Interference of Pentose in the Estimation 
of Hexose Sugars with Anthrone 


In the course of investigations on, methods for 
the determination of sugars in the study of the trashy 


hexose 
and polyhexose sugars in biological ials*. The 
oolour i ity of the pentose-enthrone complex is 

igible compared with that of the haxose—anthrorle 
comp when &re oompared individually on 
an, equimolecular is. Anthrone might therefore 
be regarded as virtually speoiflo for hexose azfd poly- 
hexose sugars when applied to separate teat solutions. 
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This specificity does not apply when pentose and 
hexose are present in the same solution, 
Absorption curves have been determined for 
analytical grade and recrystallized laboratory 
reagent hexose, exose and pentose sugars (that is, 
glucose, fructose, sorboge, sucrose, xylose, arabinose 
and ribose) and pal pres plus hexose solutions an- 
after mixing. Curves 1, 2 and 3 
of the &eoompenying figure are typical spectral 
curves for anthrone t alone, pentoses (arabinose 
100 pgm. per 12 ml.) and hexoses (gluooee 50 pgm. 
per 12 ml.) respectively. Curve 4, ioal for mix- 
tures of tosea and hexoses, was obtained when 
Solanes of separately anthronated solutions 
of arabinose (200 ugm. per 12 ml.) and glucose (100 
ugm. per 12 ml.) were oooled to 20? C. and mixed 
just before spectral measuremente. Curve 5 was 
obtained when the pentoee-hexoee solutions were 
mixed before anthronation. The standard anthrona- 
tion, procedure adopted in this laboratory was followed 
in all cases. The spectral measurements were made 
on & Beckman spectrophotomster (model D.U.), and 
the coloured complexes obtained proved stable at 
roam temperature, with no perceptible colour 
deterioration within 60 min. Curve 4 for the mix- 
ture of separately developed colina T rone and 
hexose-anthrone complexes follows closely that of 
the hexose-anthrone complex (curve 8), with mini- 
mum transmittance at about 625 mp, and appears to 
be the resultant of the two curves; whereas curve 5 
(pentose—hexose-anthrone), obtained with the mixed 
sugars, differs markedly and shows maximum 
absorption at about 680 mp. It is olear that, when 
pentoees and hexoses are anthronated together, a 
complex is formed of a very different nature from 
that formed when hexoses are anthronated alone. 
The &ccompanying table presenta values for aroa 
estimated by the anthrone technique in 
mixtures of glucose with arabinose, using a Hilger 
absorptiometer with a filter of 620 mp maxintum 
transmittance. The ‘error’ expected from the inchi- 


100 


Tranemitianoe (per oent) 














100 mgm. 
and 50 agm glucose in 12 ml. 
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DOO BY PENTOKE IN HeTIMITION OF HNIOME SUGARS WITH 
AWTHRONE 
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pentoees present should be corrected for or removed. 
The procedure adopted for separation of pentose and 
tive estimation of both groups, will be published 
elsewhere. 
R. JOHAMSON 
Division of Plant Industry, 
Oommonwealth 


* Morris, D. Sciense, 107, 254 (1918). Barnett, A. J. 
T. B, J. Fosi L 337 (1 25 og din J., 
48, 21 (1960). Better, Wr 8., Norio, &nd Muniwyler, 
A., Bioskem., 8, 101 (1960). x 


Liesegang Rings on Metallic Bases 


We have repeated the experiment described by 
Christomanos’, and. observe the formation of good 


due eid unus Lael C aero 
rogen peroxide solution, the rings that 
are y formed are decidedly inferior. 
These observations suggest a modification, of the 
normal ring formation by interruption of the straight- 
forward precipitation ee Ld 
to be compatible with the 
rather than requiring en. 


of Chemistry, 
of the Holy Cross, 
orcester, Maas. 
June 28. 


1Obristomancs, An., Netwre, 165, 233 (1050). 
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Effects of Water Vapour on the Electrical 
Properties of Anodized Aluminium 

one of us! noted the very considerable change of 
capacity which took place when & oondenser oon- 
a AUR oxide as the dielectric material 
was p in & system which was then evacuated. 
The change of capacity was ascribed to the removal 
of adsorbed water from the porous aluminium oxide. 
In the above investigation, the condenser consisted of 


. an aluminium sheet, of an aluminium oxide layer 


formed electrolytically (by ‘anodixing’) on the sheet, 
and of a thin metallic layer of aluminium evaporated 
on to the oxide fllm. The aluminium sheet and the 
evaporated surface then formed the plates of the 
condenser. : 

We measured the capacity of a condenser formed 
in & similar fashion on an aluminium wire of oom- 
mercial , of approximately 1/16 in. diameter, 
which was p In an enclosure in which water 
vapour was admitted under controlled conditions. 
Some measurements of the leakage resistance of the 
condenser were made concurrently with the capacity 
measurements. <A typical sample of useful length 
3 am. had a capacity of 1,200 pP. at rero humidity. 
The oxide layer was formed at 50 V. in a 3 per oent 
chromio acid bath. The thickness of the oxide film 
is estimated to be about 1 micron. 

A family of curves relating the capacity of the 
condenser to water vapour pressure at various tem- 
peratures of the condenser is shown in the accom- 


ying ph. Several features ard worthy of 
comment: (1) each curve may be ted by 
two: HHORIOS NUS: straight -limes ; (3) the initial 


/ 


Capactty (107* aF.) 


40 80 120 160 
Vapour pressure in enelosure (mm. of mercury) 


a AH, of a sure of to deron (FOF clarity, the aP- 
the element. (For olari 
aclty ordinate of successive curves bee deoo ons OI 
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straight line 18 in each case tho same; (3) the 
maximum capacity is attained when the measured 
vapour pressure corresponds to the saturatién vapour 
preasure at the temperature of the condenser ; (4) the 
slope of each curve changes sharply when the vapour 
pressure approximates to half the saturation vapour 
preasure at the temperature of the condenser ; (b) the 


slope of the second portion of each curve is almost : 


identical, 
The results for each get of pomte may be expressed 
in @ non-dimensional form : 


B. = 0:73 Ry when 0 < Rg < 0-5 I(a) 
B. 1:12 Ryg — 0:18 when 0-6 < Bg < 1 (b) 


where R, is the change of capacity relative to the 
maximum change of capacity (that is, at the satura- 
tion vapour preesure) and Py is the relatrve humidity. 

The leakage resistance, R, of the aluminium oxide 
at 50° O., 60° O. and 70? C. was found to decrease 
exponentially with increasing water vapour pressure, 
p. In each case the relationship can be expressed 
by the equation : 

-R = R, exp (— p/p); (2) 
where BR, is the resistance at zero vapour pressure 
and p, is & constant at a given temperature. The 
accompanying teble gives the value of the para- 
meters R, and p, in (2) for the three temperatures 
at which these investigations were carried out. 


Temperature P f 
| (*0) (10? Sams) (mm. mercury) 
L 50 940 180 

60 93 865 

TO: 2 95 118 


i ‘experiments have shown that the 
capacity elament is also sensitive to the vapours of 
most other substances, and that the magnitude of 
the effect is related to the saturation vapour pressure 
and to the dielectric constant of these substances. 

It w believed that the effecta briefly described 
above will have many applications in addition to the 
ent and oontrol of humidity’. Further 

work is being carried out-and & more detailed account 
will be given elsewhere. 
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Effects of Methyl bis T bie scies) 
Amine H drochiorida on Haploid and 
Diploid Embryos of Habrobracon 


X-BADIATION of the parasitic wasp, Habrobracon, 
has shown that haploids and diploids are drfferentially 
radiosensitive. During the larval, prepupal and pupal 
stages, diploids are more, resistant than loidg!. 


During the cleavage stages of the embryo, however, - 


haploids are more resistant than diploids, and 
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immedistely after cleavage, haploids and diploids 

are equally sensitive to X-rays*. Some of the mustard 

compounds are highly mutagenic and oeuse chramo- 

some breakage’. We decided, therefore, to test the 

effecta of the nitrogen mustard, methyl bts (beta- 

ohloroethyl) amine hydrochloride on haploid and 
iploid embryos of Habrobracon. 

Habrobracon, haploids develop from unfertilized 
eggs and diploids from fertilized eggs. Haploid 
cultures are obtained from unmated females, whereas 
cultures containing both haploid and diploid 
(‘mixed cultures’) are obtained from mated fi 
Normally, about 65 per cent of the eggs from mated 
females are fertilized and, accordingly, are diploids. 
In material used in the present report, all haploids 
develop into males and all diploids mto females. 
Eggs stored in the uterine sace of the females remain 
in first meiotic metaphase, and further development 
does not take place until the eggs are laid‘. It is 
therefore easy to obtam embryos of known stages. 

Eggs were placed in bags made of lens paper and 
immersed in solutions of nitrogen mustard for half 
an hour. The nitrogen mustard solution was made 
up immediately before use and was kept at pH 7 
by means of the Teorell buffer. Kolmark and 
Westergaard! have shown, that the tome action of 
the nitrogen mustard on Neurospora ia dependent. 
upon pH, temperature, concentration, and age of 
the solution. We have found (unpublished experi- 
ments) that these same factors have a marked effect 
on the hatchability of eggs of Habrobracon. Embryos 
after treatment were washed in a glycine — sodium 
bicarbonate solution, to stop the reaction of the com- 
pound and then in distilled water. Afterwards, they 
were either (a) placed in & mineral oil and the 
incidence of hatchability obtamed, or (b) placed 
upon their host ( ia larva) and the incidence 
of adult males and females obtamed. 

Embryos in the cleavage stage were immersed in 
the nitrogen mustard solution. On the basis of 
hatehability, the haploid plus diploid cultures (mixed 
cultures) (0.222 + 0-014) were much more affected 
than were the haploid oultures (0-581 + 0-017) 
(Table 1). Treated embryos from mated females 
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' were permitted to develop into adults in order to 


determine the moidence of hsploids (males) and 
diploids (females). Of the treated embryos, 22 per 
cent hatched and moet of these developed into adulte. 
There is & significant drfferenoe in the incidence of 
females from treated embryos (0-281 + 0-087) and 
the females from controls (0-648 + 0-020) (Table 2). 
These resulte show that haploid males are much 
more resistant than diploid females when treated 
during the cleavage stage. No such differential toxio 
effect was noted between haploids and diploids treated 
at later embryonic stages. , 


P 


ARTT RATIOS TOR Eag8 TROW MAXED ATD UNATED 
FEMALES 1KNATEAD WITH NITROGEN MUSTARD (0-001 PER CENT) 
(Hggs treated during the Cleavage 8 ) 


From unmated females 
(haploid + diploid ) 
` No. eggs HH No. eggs  Hatohability 
Oonirols 286 0 01440014 217 0-06740-012 
Treated 878 0:222--0 014 837 0-581 +0017 


ITROGNN MUBTARD (0-000765 PER CENT) 
OSes treated daring the Cleavage Bigo) 


No. adults No. dd Ro. 99 RQ 
Total adults 
Contlols 560 200 860 0-643--0-020 
Treated 130 100 20 0-2312-0-087 
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When eggs are treated during cleavage, the effecta 
of the nitrogen mustard are apparent prior to hatch- 
ing, and those that hatch develop normally into 
adulte. Embryos treated in late stages of develop- 
ment, however, even though they may hatch, are 
arrested in the -larval or pupal stages.  Haploid 
embryos that were treated with nitrogen mustard, 

ing cleavage wore fixed at & stage when somites 
normally be present and stained with the 
Feulgen reagent. Microscopical examination showed 
that these embryos had been arrested in cleavage. 
The nuolei and nucleoli were greatly enlarged and 
mitosis was halted at in hase. The same affecta 
reported hare were ob with X-rays’. 

Differential effects of chemical agents on, individuals 
diff in the number of chromosome seta have been 
repo: by other investigators, although not with. 
the view of correlating their findings with mutagenesis. 
Fankhauser’ showed that young pentaploid larve of 
Triturus viridescens are more susceptible to chloretone 
than are diploid larve. Briggs’ treated androgenetic 
haploids and normal diploids of Rana piptens before ' 
or'after gastrulation with hexenolactone. He found 
_no differential effects during pre-gastrula develop- 
ment, but treatment after gastrulation showed that 
haploids were more sensitive. Hexenclactone has 
been found to be effective in stopping early cleavage’ 
Smith and Brb* have shown thet & closely related 
substance, beta-propiol&ctone, induces mutations in 
N and causes chromosomal aberrations in 
Viota faba. 

These results show certain similarities between the 
effecta of methyl bis (beta-chloroethyl) amine hydro- 
chloride and of X-rays upon haploids and diploids 
of Habrobracon. Studies in progress on mutagenic 
and non-mutagenic substances should determine to 
-what extent a differential effect upon haploids and 
diploids oan be used to distinguish substances that 
are mutagenic and/or cause chromosomal aberrations. 

The methyl bis (beta-chloroethyl) amine hydro- 
chloride was kindly furnished by Merck and Oo., Ino. 
This work was done under contract No. AT(S0-1)-058 
for the United States Atomic Energy Commisgion. 

A. M. CLARK 
W. O. BEER, JUN. 
Department of Biological Sciences, 
University of Delaware, 
Newark, Delaware. 
July 5. 


Whiting. od bostian, 0. H. ET Clar, 
i. AP kaliy, a emo Researoh, 10, 848 (1 Clark, 
‘A. AL, and Mt o Thon Sool” 115, £99 (1961). 

1 Olark, A. ML, and Mitohell, O. J., Biol. Pwll., [108, 170 (1962)]. 

2 Auerbach, AOL al: Rees BÀ 058. COM 

i Whiting, A. B., Amer. Wat, 79, 198 (1045). 

*Kolmark, G., and Wostergaard, M., Hereditas, 38, 400 (1049). 

* Fankhauser, G., Quert. Biol, 89, 20 (1915). 
(1948). 
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Inhibition Effects in Back-Mutation Tests 
with Mutants of Neurospora 


Tma observation of Grigg’ that large numbers of 
sonidia of biochemically deficient mutant strains of 
Neurospora crasea strongly imhibit the growth of 
‘wild-type’ conidia when plated on minimal medium 
containing 0-2 per oent sucrose and, 0:4 per cent 
sorbose led him to question the validity of back- 
mutation.tests. On the other hand, Ksimark and 
Westergaard* have reported that in comparable 


* 


NATURE | 


179 


experiments (using an adenine mutant W 40) the 
substitution of & minimal medium Vues vd ud 
oent gluodse completely abolishes the growth 

tion. They suggest that the inhibition of ‘wild-type’ 
conidia on sorbose medium resulta from’ a removal 
by the large population of germinating mutant spores 
of the limited amount of sucrose available ; they con- 


‘clude, therefore, that the growth inhibition has no 


relation to back-mutation testa as usually conduoted. 

In connexion with our own studies of chemical 
wis app we have tested & number of mutant 
strains to ascertain whether this inhibition phen- 
amenon may affect our testa of mutagenic activity. 
Bi deficient, oolonial (70007), maoro- 
conidial mutants (induced by mustard-type oom- 
pounds) were tested for their capacity to inhibit 
growth of wild-type macroconidia carrying the colonial 
gene (70007). In reconstruction experiments’ using 
& minimal medium containing 1:5 per cent sucrose 
or 2 per cent glucose, a p-aminobenzoio acid mutant 
WSO 4-176 (paba) and a leucine mutant WSO 7-267 
(leuc) were found to inhibit the growth of colonial 
conidia. As shown in the accompanying table, pro- 
nounced inhibition occurs under conditions commonly 
employed in back-mutation teste. Not only was the 
number of oolonies deoreased in the preeenoe of the 
mutant, but the colonies were also smaller and many 
appeared a, day or two later. An inositol mutant 
87401 (inos), a8 previously observed‘, showed no 
inhibitory effect. Comparable iments have been, 
carried out using, m place of colonial (70007) conidia, 
pabat and leuct strains isolated from back-mutation, 
experiments with mustard-type compounds. These 
strains were also inhibited by mutant conidia (see 
table). Doubling the concentration of the constituents 
of the minimal medium did not affect the inhibition 
of colonial by mutant conidia, but if the minimal 
medium was supplemented by & mixture of amino- 
acids and vitamins, inhibition was decreased in tha 
case of the leuo mutant. 


Brrsct oF Moutawr OONIDIA OX GROWTH OF NUTRITIONALLY 
INDEPENXD curcepore 


mr STRAINS OF N 





Average inhibition 
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The growth inhibition by different mutant straina 
can also be demonstrated using & ‘half-plate’ method. 
A this technique the suspension of mutant conidia 

pread over one-half of the surface of minimal 
m in a Petri-dis., allowed to dry for a few 
hours, and oolonial conidia added at & point at the 
border-line ; radial growth is then measured in both 
directions. The ‘giant’ colonies grew unilaterally 
away from the side on which the paba or leuo mutant’ 
hat been spread, but no buoh inhibition was observed 
with the $nos mutant. Two cytidine mutants (WSO 
7-168 and WSC 5-25), a oystine mutant (WSO 7-303). 
and a purple adenine mutant (WSO 5-208) wore. 
found to inhibit colonial growth in varying degrees, 
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Although both the inhibitory and non-inhibitory 
types of mutant germinate on i medium, 


See dep tame rd zu co ack maly 
in the absence of added supplement. utent 


conidia were plated out in dilute solution (20—200 
conidia per plate) on minimal medium, and the 
compound required by the respective mutant added 
after a specified number of days. No colonies of the 
énos mutant survived after two days; in contrast, 
in the oase of the mutants which produce growth 
inhibition, a large proportion of the oolonies survived 
even after gir days on minimal medium. 

The demonstration of the inhibition of growth of 
colonial conidia by conidia of certain mutant strains 
under conditions commonly used in back-mutatian 
experiments reopens the question to what extent this 
phenomenon affects such results. Grigg suggests 
the - possibility that the back-mutants supposedly 
induoed the mutagen are already present in 
the population of untreated conidia but are 
inhibited either by the large numbers of mutant 
conidia present or by an, intreoonidial affect of 
mutant nuclei. The mutagen, by virtue of its 
toxicity, would then appear to produce baok- 
mutants simply by killing off inhibiting mutant cells 
or nuclei. Dilution experimenta similar to those 
described by Grigg’ were performed with the paba 
and leuo mutants. In no oase did extra pabat or 
leuct colonies appear as -a result of plating the 
mutants at lowe“ concentrations. As a further teet, 
conidia of the mutant strains were treated with a 
nitrogen mustard, (O,H,0H,),NOH,CH,Cl, which in 
previous experimenta! had shown negligible muta- 
genio activity. In a total of eighteen experimenta 
with paba and lewo mutanta, in which the mortality 
ranged from 80 to 98 per cent, no induced mutation- 
rate was recorded. These results provide evidence 
that, with the particular mutant strains tested, the 
suggestion of Grigg does not apply. It seems probable 
that, i on the nature of the particular 
mutant employed, the growth inhibition of wild-type 
by mutant conidia can Tesult in apparent mutation 


rates which are either higher or lower than the trué - 


values. 

This work was in by a fellowship 
to one of us {A. M.) from the Washington Division, 
American Cancer Society, and in part from funds 
for biological and medical research, State of Washing- 
ton Initiative Measure 171. 7 

O. M. STEVENS 


A. MyrnROIB 
Fulmer Chemical Laboratory, 
State College of Washington, 
Pullman. Sept. 15. 
1 Grigg, G. W., Natures, 168, 06 (10852). 
*Kelmark, G., and Westergaard, M., Nature, 189, 026 (1961). 
* Btoyena, O. M., and Mylrole, A. Biokim. of Biophys. Acts, 8, 325 


* aios J, Hu Cold Spring Harbor Bympostum Quant. Biol, 18, 283 


Auxins and Auxin Precursors in Plants 
uud erae auxin in higher plante is generally 
beli to be indoleacetic acid, which is supposed 
to arise from tryptophane (a) via indoleiminoeootic 
acid, indolepyruvic acid and indole acetaldehyde, or 
(b) via tryptamine and indole acetaldehyde’. The 
occurrence of _ hane in the plant 
a cael celal . Indoleacetic al hak 
been isolated from seeds; White" found tamine 
in Acacia ; and there is considerable indirect evidence 
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for the -ocourrence of indole acetaldehyde in pea, 


Pineapple and potato. Synthetio iadol pytani acid | 
and tryptamine can be corvértéd to indo io acid 
by oertein living plant tissues and enryme prepare- 
tions made from them; but the actual funotion of 
either of these substances ad an intermediary in the 
biosynthesis of indoleacetic acid from tryptophane 
has not been proved. 

Since certain crude enzyme preparations are able 
to convert tryptophane and some of the 
intermediaries to auxin, they may be used as means 
for detecting naturally oocurring intermediaries in the 
biosynthesis of indoleacetio acid. In experiments 
carried out at the t of Botany, University 
of Chicago (suppo in part by & grant from the 
Dr. Wallace O. and Olara A. Abbott Memorial Fund 
of the University of Chicago), it was found by Bonde’ 
that ether extracts of pea internodes contained no 
active neutral substance if the extraction 
was made at 0° O., whereas extracts made at 22° C. 
contained an abundance of neutral growth-substance, 
presumably indole acetaldehyde, active in the Avena 
curvature test. It was assumed that this neutral 
growth-substance was formed during the extraction 
at the expense of precursors which might posaibly, 
be present in the extracts made at 0° O. Variow 
fractions of such extracts, therefore, were treate. 
with fresh coleoptile juice as & source of conversion 
enzyme. The acid and non-acidic fractions were 
examined in the Avena curvature teeb. The teats 
showed that the non-acidic fraction, originally in- 
active itself, contained an acid growth-substance, 
presumably indoleacetio acid, after treatment with 
coleoptile juice. This result indicates the presence 
in the original extract of a non-acidio precursor of 
indoleaoetio acid. The formation of a neutral growth- 
subgtence (indole acetaldehyde) could not be demon- 
strated, but the ibility of its intermediary . 
formation is not excluded ; the aldehyde may become 
very rapidly converted to the acid. ES 

Similar experiments with the non-acidic fraction 
of juice exuded from the internode sections during 
the ether extraction yielded identical resulte. The 


-acid fraction of the juice was active in the Arena 


test, but its activity increased gradually under the 
influence of coleoptile juice. These results indicate 
the presence in pea juice of both a non-ecidic and an 
acid precursor of indoleacetic acid. 

Juice exuded from the imner, etiolated leaves of 
heads of cabbage was treated in the same manner 
ag juice from pea internodes. in, the non-aoidio 
fraction, originally inactive, yi an acid growth- 
substance upon treatment with oo juice. 
Cabbage juice, however, differed from juice of 
pea mternodes in that the acid fraction of the juice 
yielded & neutral growth-substance upon such trest- 
ment. These resulta indicate the presence in cabbage 
juice of a non-acidio precursor of indoleacetic amd 
as well as an aoid precursor of the neutral growth- 
substance. 

The acid auxin found in all these experiments 
is undoubtedly indoleacetio acid. The non-acidic 
precursor found in both ether extract and juice can 
scarcely be tryptamine because it behaved as a 
neutral substance, and not aa & base, when partitioned 
between ether and water at either alkaline or acid 


reaction. The acid T t in the juice of 
pea internodes might be indo io acid. 
* assumed the neutral substance in 


assumption was on the considerable amount of 
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indirect evidence for the aldehyde nature of the 
neutral substance in pea (see also Gordon and 
Sánchez Nieva'), but no actual identification was 
attempted. Jones ei al.* isolated indole acetonitrile 
from brussels sprouts. This compound is active in 
the Avena curvature test, the straight-growth teet 
with ooleoptile sections, and various other auxin 
tests. The nitrile is probably also present in heads of 
cab , but further experimentation will now be 

to determine whether or not indole acetalde- 
hyde is present m addition. At present, it is impossible 
to say whether the above-mentioned acid precursor 
of & neutral -substance in cabbage juice is & 
precursor of indole acetaldehyde or of indole aceto- 
nitrile or both. 





d ` A a 1 
Fig. 1. Cenmaerium botrytie showing the parallel seperation of the chromatids at anaphase. x 1,100 
Fig. 2. Polar view of the metaphase plate of Plewoteniwnm falls, x 1,350 
1 3. OCormariwm botrygus. Dichiaro OC: nuclear material into tie protoplasm: ot the, deyaloptng semtoall: Statin: tron aceto-carmine. 
x 
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Jones ei al.* placed sections of Avena coleoptiles 
in a solution containing 10 mgm. of indole aceto- 
itrile per litre. After 20 hr. the solution contained 
amount of acid growth-substance which, 1f com- 
ag indoleacetic acid, was equivalent to about 










oant of the nitrile has been con- 
verted to acid. As wo, by Larsen’, coleoptile 
sections inactivate indoleacetic acid very rapidly, and 
there can be little doubt that indoleacetic acid formed 
in the experiments by Jones e£ al. would become 
inactivated to & very considerable extent during the 
20-hr. duration of the experiment. The production 
of indoleaoetio acid in their i ta, therefore, 
may actually have been much hi than l per cent 
of the amount of added nitrile. Coleoptile juice does 
not inactivate indoleaoetio acid and will probably be 
more suitable than living sections for demonstrating- 
the capacity of Avena coleoptiles to convert indole 
acetonitrile to indoleacetic acid. 


Pout LARSEN Erm BoxpE 
Botanical Laboratory, Division of Botany, 
? University of Bergen. University of California, 
Los Angeles. 


July 80. 
iJarwen, Poul, "Ann. Rev. Plant Phyxiol.",' 8, 160 (1951). 
,! White, L P. New Zealond J. Soi, Tech., 25 B, 137 (1944). 
S E doctoral thesi, Untv. of Ohicago, Aug. 1951 (in 
press). 


* Larsen, Poul, Danse Botenish Arkiv, 11, No. 9, 1 (1944). 
| * Gordon, 8. A., and Bánchex Nieva, F., Arok, Byoohem., $0, 356 (1949). 
"Jones, X. R. H., Henbesi, H. B, Smith, G. H., and Bentley, Joyoe 
A, Nature, 159, 485 (1963). 
' Larsen, Poul, Amer. J. Bot., 88, 32 (1040). 
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‘Diffuse? Centromere, and other 
Cytological Observations on Two 

4 Desmids 

OrroLoaioaL studies ‘of the Desmidigoem now in 
progreas in this department have shown that the 
chromosomes of Cosmarium botrytis and Pleurotemium 
kallis have a polycentric or diffuse centromere type 
of organization, which results in the parallel separa- 
tion of the chromatids at anaphase (Fig. 1). This typo 
of organization has been viously described in 
Spirogyra, and among the Fisher plants in Lusula’ 
and Carez* 


Tho chromosome complement of Cosmarium botrytis 
is n = 18 and of Pleurotanium kallis, n = 104. In 


Mec 
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the former, the chromosomes st metaphase are 
loosely jomed together, so as to form one or more 
sinuous threads, while in the latter they are evenly 
distributed over the equatorial plane of the spindle 
(Fig. 2). In both, the spindle, like that of Spirogyra, 
is so truncated as to appear sub-rectangular in side 
view. 

The re-establishment of the ing nuoleus after 
division in Cosmarium botrytis is iar in that the 
nucleus remains as a plate-like mass at the apex of 
the developing semi-cell, where it discharges, into the 
protoplasm of the new semi-oell, material which has 
& great affinity for iron (this material is presumably 
ribonucleic acid). So great is this diso. that, 
with staining, the contents of the semi-oell become 
obliterated by the intense coloration, which, however, 

off towards the isthmus Gig. 8). Cells which 
ve been only slightly stained that at this 
stage the nucleus begins to migrate to the isthmus, 
where it is reformed. By this time the new semi-cell 
is almost fully grown. The reformation of the 
resting nucleus at the isthmus goes hand in hand 
with the progressive loss of affinity for iron of the 
protoplasm. 
G. C. Kiwa 


Depertment of Botany, 
Queen Mary Collego, 
(University of London), 
Mile End Road, 
London, E.1. 
June 80. 


1 Godward? M. B. H, Yature, 106, 653 (1050). 
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(Meetings marked with an astorish * are open to the Bubis) LET ag i ate. ker for the following appointments on or 


Monday, January 26 


BOTAL GuoGRiPHIGAL Soctmry (at 1 Kensington Gore, London, 
8.9.7), at 5 pan—Mr. B. H. Farmer: ‘Problems of Lend Use in 
the Dry Zone of Ceylon 


Malet Piace, London, WO. at EIS —Àir. B. 
and MI. J. Y. Morton "An Anci] and Mechanical A ingina 


Measuring Bei and somo Rosalia ot Measurements on Human Hem 





end 
Doce in. Audio Hqutpment'" (to be 
pir md ed by Mr. We De Dee 


Tuesday, ae yi) 


On February 8 and 10) covering kd 
a D rarae 
UNIVERSITY oF LONDON {2 King's College, Strand, London, W.0.2), of Industry Commerce 
at 5.80 pm-pr B. bars and iM 1B The Commission, 45 Upper O'Connell Street, 


Wednesday, January 28 
INSTITUTE OY PETROLEUM (ai Manson House, 26 Portland Place, 
Tondon, W 1), at 5.30 Dat . D. T. Germatn-Jones : “Geophysics 
—4ia Problems and Trends’’.* 


IxmrrTUTIOK MIJOTRICAL 
Saroy Pes Victoria mbenkmeni T VENDS 
X gus ce seni n special referense 
da Xi SC WEE Ba Roe NUS: ae a 


IxpumPRY, NUTRIFION PANEL of the FOOD 


r D DS apr MK 
GROUP (at the Chemical Boelety , Burlingtan H Piocadilly, London, 
Wal), at 6.15 ib nan brad à & Hieron anl Prof. J. Auk 
“Food and AO. How dn Methods of Attack 
on the Prom of ik Dee Pu 
Thursday, January 29 
AL Bocner (at Burlington olds 


ROY. 
oie i ra umm oe 
Opened by Prot 0. F. Powell, F.R.8.). 


LINWRAX Society OF LONDON (a$ Bunitogton, Hons, Ptocedily, 
Tondon, W.1), at 10.30 Sgr MCN 
aa ja Ano Anon OFYESER (wt subject or in 
2 uma LONDON Anatomy Theatre, Universi as major o 
College, Gower Biret i Tondon, W. W01), at 1.15 p.m.—Dr. D x ot equivalent qualtünttont 
southern 


ROYAL INETPTUTION M Er nga Pale London.. W1), at 


5.18 p.m.—Dr. B. Hiemenis fn the Barth”. 
(Farther octies on Fabray 8 and i) 
UNIVERSITY 


14). 
(In the Anatomy Theatre, University OLARAI? for Tessarch fn any branch of the natural 
College, Gower Street, Tonde 0:1), 84.5.20 —Mr. Jotm Wilks : 
on, ) pm E Tho Amistant Secretary, Royal Boclety, Burlington H 


"Ihe Influence of R. W. C. Piccadilly, London, W. 
DEKO: 


a E MER 
AÀXAL AND OTHER ANALYTICAL OHNMINTA, 





London. 3-0.8), at punc Annual ; Dr. Ceoil 
, an Áppraimal". 
e uw 30 
^ IRNTITOTION HronxmxS (joint m Yoni, BW 1), 
BETHAN GROUP, at Borg Gi, B Bt- Jamora- James's B.W.1), 
` creak Oar A Peng Bea- Vf. : 
Pfanis and 
s Boe Dew OY Patoso (ai Say eas eae 
Square, Canton. W. wha f pra: 
OF PUBLIO AXAUYPIP AND OTENE ANAUTTIONT Tho Univer 
METHODS GROUP (m Mason University, 
ee reel ), at 6.80 p.m — 
OF LONDON (at eae a colege, Kidderpore Avenna, 
aman La Tei at te wy Walch Muere _ ASOGLLTN PROFESSOR OF PATHOLOGY and AmoOOILTE PROYINGLAL 
E 18 a0 20) EATHOLORINT I tio Provins of Noya: ODE. (SILET 


Dr. N. MaLe&ehle, 
INSTITUTION (ai 21 Albemarie uoti, Loon, W: at 
pa air Harald Bpenoer Jones, F FRB. : Moonbats othe School, allis, Nova 8 


Saturday, January 31 
Lowpox OoUuNTY COUNCIL (at the H 
Forest 


Road, Hill London, 8.3.3), at 8.80 p. Ais M. À. 
Brooke; "The Bolivien Andes and li» People Toay"." 
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MECHANISM OF GOVERNMENT 
IN A DEMOCRACY 


ete proliferation of government and quasi- 

government activities, inoludig problems in- 
herent in nationalized industries, all compel attention 
to the question ‘of the structure of government, 
centralization and accountability. Even if Mr. 
Harold Macmillan finds the measure of agreament 
which he stipulates as a condition for taking up the 
question of local government reform, he is likely to 
be confronted with problems of regional and central 
administration demanding clear thinking and prompt 
and firm decision, as is apparent, for example, from 
Mr. D. N. Chester’s study of the financial and 
administrative relations of central and local govern- 
ment. 

It is all to the good that fresh material for the 
publio discussion of the wider and fundamental issues 
should continue to be forthcoming, if not by Govern- 
ment action, at least from impartial and authoritative 
sources. The survey of "British Government since 
1918", which appeared two years ago, has been 
followed recently by a like survey limited to Parlia- 
ment iteelf* ; and, besides two recent broedoasta in, 
which Mr. Christopher Hollis and Mr. John Strachey 
have discussed the position of parliament in relation 
to the party system and the survival of democracy, 
& recent book by Prof. G. W. Keeton, "The Passing 
of Parliament”, has stated even more cogently the 
argument advanced three years earlier by Mr. Hollis 
in "Oan Parliament Survive ?”. Fundamental issues 
in the functioning or survival of democratic institu- 
tions have been raised by discussions at the Present 
Question Conferences on ‘Freedom and Respons- 
ibility”, "People at Work" and “Leadership in a 
Free Society’, and also in studies like those on the 
nationalized industries by the Acton Society Trust, 
of Dr. Joseph Goldstein on the government of British 
trades unions, of Dr. W. H. Scott on industrial 
leaderahip and joint consultation, and of Mr. J. F. 
Scott and Mr. R. P. Lynton on management in its 
social context. 

The position the Government has adopted in 
regard to the renewal of the Supplies and Services 
(Transitional Powers) Act, 1045, and the Expiry 
Laws Continuance Bill, makes consideration of the 
underlying issues a matter of urgency. The Home 
Secretary indicated on November £0 that the 
Government is very willing that an inquiry should 
be held into the procedures for exercising parlia- 
mentary control over delegated legislation. The 
inquiry, However, should be conducted by & more 
influential body than the Select Committee of the 
House of Commons suggested by Bir D. Maxwell 
Fyfe. 

What 18 required is a thorough survey of the 


problem, comparable with that made twenty years 


age by the Committee on Ministers’ Powers under 
the chairmanship, first of Lord Donoughmore and 
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then of Sir Lealie Soott. The multiplication of 
controls through war-time or security 88 
well as the increased responsibilities which the State 
has assumed by social legislation and economic 
. stringency, makes it imperative to provide Parlia- 


emergency regulations more effectively than the 
power merely to accept or reject them outright. It 
ia equally imperative to check any tendency for 
controls to proliferate. 

Oredit should be given to the present Government 
for an attempt to classify and sift the regulations 
and powers it proposes to retain; but this is no 
substitute for the process of analysing those powers 
and defining their scope and purpose, and their 
relation to the part which the State should play in 
the society and economy which the Government in 
power envisages. ‘The vigilance in regard to individual 
liberties and rigbte manifested in the debate in the 
House of Commons on November 20 may nevertheless 
induce the Government to look again at the whole 
problem before coming to the House another year 
and asking for renewal of these Acts. Mr. Boyd 
Carpenter gave speciflo assurances that the Govern- 
ment would not maintam greeter than the 
existing situation demanded, and that the situation. 
would be watched carefully to ensure that excessive 
powers were neither held nor sought. 

The broad question-of the safeguards required to 
reconcile individual freedom as well as the sovereignty 
of Parliament and the supremacy of the law with 
national security and the efficient discharge of the 
responsibilities of government is discussed impartially 
and ab some length in ‘Parliament: a Survey”, 
not merely by Sir Cecil Carr in his chapter an delegated 
legislation but also by Prof. E. O. 8. Wade in & 
chapter on the courts and the constitution, and by 


by Mr. J. J. Oraik Henderson in considering the 
dangers ofa supreme parliament, as well as by Lord 
Oampion, who contributes chapters on parliament 
and democracy and on parliamentary procedure. 
Although the protest may be lees emphatic than 
those of Prof. G. W. Keeton or Mr. Hollis, it is no 
lees firm; and in this book it has the further merit 
of being accompanied by constructive criticiem. 
Chiefly, such criticism comes from Mr. G. M. Young. 
Mr. Young sees no prospect of any change im the 
fundamental composition of the House of Commons, 
but leans to the idea of some collateral chamber, not 
exactly on the lines of the industrial parliament 
Churchill in his Romanes Lecture of 1980 &nd.by 
Mr. Harold Macmillan. He seems to have in mind 
a body in which group representation of such interests 
as the universities, local government authorities, and 
the like would provide the means for & regular and 
wall-informed review of primary legislation and at 
the same time perhaps also a solution of the difficult 
lem of the relations between the national boards, 
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this, he suggests that a committee on statutory 
instrumentas should be constituted, on similar linee 
to the Publio Accounts Committee, with the duty of 
reviewing secondary legislation. Supplemented by 
regular, informal conferences between Ministers and 
their chief officials and interested groupe in Parlia- 
ment and the appointment of a Minister of State as 
‘general visitor’ of the Civil Service, and sasisted by 
& rotatmg team of experienced Civil servants, Mr. 
Young thinks we might well achieve a running audit 
of our administration and supply a steady wind of 
mutual intelligence and understanding, sufficient te 
keep the atmosphere clean and lively. 

These interlocked proposals might well secure the 
essential conditions required to make the Select 
Committee Mr. Young proposes effective ; but they 
"promise little relief of Parliamentary time. That is a 
main problem, and while the contributors to this 
book in general fully recognize that an excesaive 
burden is at present placed on Parliament—partly in 
consequence of legislative programmes in excess of the 
capacity alike of Parliament and the Oivil Service— 
surprisingly little is said as to the possibility of 
devolution in some form or other, or of a vigorous 
reform of local government which might bring new 
life and efficiency to local institutions. 

The view so strenuously urged by Mr. Hollis that 
we need to find a means of returning from the pro- 
feesional politician of to-day to conditions in which 
the average member of Parliament is able to take an 
active part in the life of the community, and is no 
langer called upon to sacrifice everything else to his 
Parliamentary duties, finds little support. Bagehot 
wrote in 1868: ‘The great dHfect of the House of 
Commons is that it has no leisure’. We oan scarcely 
hope to go back to a position in which Parliament 
only sits for a small part of the year—Burke’s 
essential condition for Parliamentary government to 
be tolerable ; but we must at least, if Parliament is to 
survive, provide the conditions in which & member 
of Parliament can, respect Burke's great principle 
that he owes his electors not his industry only, 
but also his judgment, and that he betrays, instead 
of serving, them if he sacrifices it to their opinion. 

Nevertheless, the contributors to this book agree 
with Mr. Hollis that the growth of party discipline 
is deadenmg and dangerous. ‘The diminishing 
independence of members of Parliament may well 
tend to depreciate their quality ; but the immediate 
issue is that, while there is general belief here and 
elsewhere in i traditions, Government 
powers can scarcely be curbed and controlled unlem, 
as Prof. Wadé rightly suggests, Government sup- 
porters themselves own & higher loyalty than party. 
Such opposition to Government action may demand 
a great sacriflee by a supporter of the party in 
power; but both Mr. Hollis and Mr. Strachey, in their 
broadcasts, were in agreement that on.ooogaion such 
a revolt is both necessary and justifiable if democracy 
ia to survive. It is, in fact, on such & spirit that the 
survival of Parliament and of democratic institutions 
depends. Devices for reducing the demands on 


. Parliamentary time, for the devolution of functions 


to local, regional or even functional bodies, for the 
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resolution of the problems of co-ordinating an 
increasing number of Ministries and Departments of 
State and for securing efficient public accounting 
and departmental efficiency, can only have their full 
effect when both Parliament and the Cabinet are 
inspired by a belief in democratic processes and 
respect Parliamentary tradition and procedure. 
Unleas responsibility and power are thus allied, there 
are no effective safeguards, nor is it easy to ses how 
even much more drastic constitutional changes than 
are here suggested could prove adequate. Ultimately, 
it depends on the extent to which not only Parlia- 
ment but also the electorate generally understands 
what is involved, respecta the democratic process and 
parliamentary procedure and is vigilant and resolute 
to act agamst any-abuse, no matter what party 
considerations or private interest may require to be 
gaorifloed. 

In spite of ite failure to relate, in any adequate 
sense, the functioning of Parliament itself with that 
of a virile system of local government, the book does 
bring out the dependence of Parliament on publio 
understanding and support rather than on any system 
of checks and ocounter-checks. Less than justice is 
possibly also done to the need for wise and efficient 
central government, and no great contribution is 
made to the thinking out of how mutual intelligence 
can be made to permeate and ultimately to control 
the relations between Government and people. But 
on the price to be paid for the survival of Parliament, 
and of liberty as we understand it m & democratic 
State, there is a large measure of agreement, and 
that price is clearly indicated. 

Mr. Craik Henderson insiste, for example, that 
loyalty to something greater than party is the final 
safeguard against the abuse of executive or parlia- 
mentary supremasy. Prof. E. C. 8. Wade sees in 
vigilant end enlightened criticiam the only sure 
safeguard, outaide the limited field controlled by the 
courts, against abuse of power by the executive, and 
Sir Cecil Carr calls for the “inbred insubordination” 
and “nataral impulse" to resist authority with which 
Bagehot characterized tho English people. Above 
all, the consistent protest against the abuse of party 
is accompanied by plain warning that there is no 
mechanical way of preserving democracy—the real 
dangera are within. No system of organization, 
however efficient, will preserve the form and spirit of 
democracy if there is lacking either vigilance or the 
will to act resolutely against abuse by those who 
reject the democratic tradition. If the pursuit of 
party policy is once placed above the sanctity of the 
democratic process of discussion, consultation and 
‘give and take’, it is a short step to totalitarian 
tyranny. ; 

These esaye could contribute something to that 
vital task of education required for a clear under- 
standing by the general body of the electorate of the 
nature and functioning of Parliamentary government 
in Britain and the conditions for ita survival and 
success. They should also discourage efforts to make 
Parliamentary institutions more rigid, thus reduomg 
the inherent flexibility wbich is part of their strength. 
At the same time, they help to bring home to every 
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reader the need not only for vigilance against abuse 
but pad d self-discipline, in order that the tradition 
and privilege of freedom may be preeerved both in 
Parliament itself and in re-mvigorated local govern- 
ment institutions. The reconciliation of power and 
responsibility is never finally achieved : it endures so 
long, and only so long, as the electorate is able and 
willing to discriminate between the true and the 
spurious, and is not deluded by whatever ecreen of 
propaganda may be spread by those who seek to 
pervert or destroy Parliamentary institutions. 


ANTOINE LAVOISIER 


Antoine Lavolsler 

Scientist, Economist, Social Reformer. By Dr. 
Douglas MoKie. Pp. viiit 335+ 18 plates. (London: 
Constable and Co., Ltd., 1952.) 308. net. 


AVOISIER’S fame as "the founder of modern 

chemistry" has overshadowed his achievements 
as an administrator, a social reformer and an 
economist. These have had comparatively little 
attention, although his scientiflio work only took & 
fraction of his busy day, and from time to time he 
was occupied entirely with his other taaks. 

Dr. Douglas MoKie's earlier biography, published 
seventeen years ago, dealt mainly with Lavoisior’s 
great reform of chemistry, comparable with the con- 
tribution of Newton to mechanics and astronomy 
and of Darwin to biology. Now the author has agoin 
earned our gratitude by this new life, with ita com- 
prehensive picture of Lavoisier’s varied activities, 
which will be new to most readers. About & third 
of the book ıs devoted to Lavoisier’s Boientiflo work, 
and here Dr. McKie breaks littlo freah ground. Thus 
must wait presumably for the publication of his 
laboratory notebooks. , 

When he turns to Lavoisier’s record of publio 
service, Dr. MoKie’s scholarly studies of French 
social history and politics ın the eighteenth oentury 
give us an intimate picture of the background of 
Lavoisier’s work. Lavoisier was only twenty-five 
when he ‘‘took the most fateful, and indeed ill-fated, 
step in his life" by joining the Tax-Farm, a financial 
corporation that leased from the Government the 
privilege of collecting the mdirect taxes. He soon 
became one of its most efficient administrators and 
was constantly striving to remedy abuses and 
eliminate waste. His business journeys and his 
observant eye gave Lavoisier an unrivalled knowledge 
of social and economio conditions in France, and the 
statistics he collected through the officials of tho 
Tax-Farm made possible his report on ‘The Terri- 
torial Wealth of France”, which was & pioneer effort 
in national statistica giving for the first time an 
accurate estimate of the national income and its 
taxable lmnita. As the Moniteur said, “the work 
compmsed in small compass the whole basis of 
political economy”. 

For seventeen years Lavoisier was one of the 
commissioners ın charge of the production of gun- 
powder. He lived at the Arsenal, where again his 
organizing ability and his rapid drafting of reports 
and instructions were invaluable. Production was 
increased, great economies were made and tbe range 
of French weapons was increased by 60 per oent. He 
knew the miserable conditions of French agriculture, 
and in 1778 he bought an estate at Fréchines and 
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started an experimental farm with the object of 
improving the most vital of all French igdustriee. 
Dr. McKie describes the skill with which Lavoisier 
applied to farming the scientrflo analysis that marked 
all his researches and the great improvementa in 
farming methods that he-achieved. 

When provincial assemblies were established in 
1787, Lavoisier was elected a member of the assembly 
of Orléanais, and he was soon ifs outstanding figure. 
‘He saw go clearly the reforms that were long over- 
due: his memoranda on the corvée, on the state of 
agriculture, on old-age insurance, on savings banks 
and on the need for & geological survey show his 
modern outlook and his vision and imagination. Even 
in the dark days of the Revolution he never relaxed 


his efforts for France; in 1798 he presented a report. 


to the National Convention on national education, 
envisaging the oamplete democratization of oppor- 
tunity with free primary education for all children. 
He foresaw, too, the need for science and industry to 
work together. ‘Much that he in the organ- 
ization and application of science been realised 
only in our own time." . 

Dr. MoKie tells the sad story of the final tragedy, 
-adding fresh evidence about a packet of letters 
"written imn English" which might have contributed 
to Lavoisier’s death. This book gives an admirably 
‘balanced story of Lavoisier’s many‘sided life. It is 
"written with fullness of knowledge, with great sym- 
pathy and understanding, and has the lucidity that 
characterized the writings.of Lavoisier himself. It is 
clearly destined to be a standard history of Lavoisier’s 
unique record of intellectual and practical achieve- 
ment. Hanonp HARTLEY 


BIRTH AND GROWTH 
OF EXPLOSIONS 


Initiation and Growth of Explosion In Liquids and 
Solids 
‘By F. P. Bowden and A. D. Yoffe. 
TR diy on Physics.) Pp. xiid-1044-5 plates. 
(Cambridge : At the University Press, 1952.) 225. 6d. 
net. 
REAT progress has been made during the past 
twenty years in the understanding of propa- 
tion of detonation m condensed explosives by the 
velopment of the hydrodynamio theory of detona- 
tion. This theory is purely mechanical, and like 
thermodynamios it hag.no curiosity, so that it tells us 
nothing about the nature of the decomposition or 
reaction of the explosive itself. It is all the more 
t, therefore, that oollateral experimental 
work on the nature of the initiation and p din of 
explosion in condensed lomves should prose- 
cuted vigorously. Dr. F. P. Bowden and his school 
have carried out such work, first in Australia (with 
the then Commonwealth Council for Scientific and 
Research) during the Second World War 
and afterwards in Cambridge in the Research Labor- 
story on the Physics and Chemistry of Surfaces, and 
the results of the work are- collected in the present 
monograph written by him in collaboration with Dr. 
A. D. Yoffe. Bowden’s interest in explosives arose 
naturally from his work on the friction and lubrication 
of solids, which is described in & recent monograph 
written with Dr. D. Tabor as co-author (see Nature, 
167, 252; 1951). It was natural to utilize Similar 
techniques for the study of the decomposition of 
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explosives since these have always been tested by the 
now olasaical empirical tests involving impact and 
friction. Bowden and his school have, however, made 
a major advance in the understanding of the phen- 
omens of the birth and growth of explosions in 
small tities of material by demonstratmg very 
elegantly that initiation is due to the formation of 
‘hot spots’ of amall but finite size in tbe explosive, 
and that such ‘hot spots’ are readily formed by adia- 


. batio compression of minute gas-pookete trapped in 


the explosives. It is the essential simplicity of the 
disclosed mechaniam which makes it such a valuable 
contribution. 

The introductory chapter deala with the two 
principal theories of initiation of explosives by 
mechanical shock, namely, the tribochemioal and 
thermal theories. As a result of their investigations, 
the authors favour the thermal theory and demon- 
strate thet usually mitjation is used by the 
formation, of a local ‘hot spot’. ‘hot spots’ 
can be produced in several ways; but the most 
important were found to be boundary friction 
between solid particles of high melting-point at 
pointa of rubbing contact, and adiabatic compression 
(and ut heating) of minute gas or vapour 
poe in explosive. The last chapter of the book 

with the growth and propagation of explosions 
from these minute ‘hot spots’. BA 

The book is illustrated with numerous photographs 
taken on rotating-drum oemeras and showing the 
development of the losion in various substances. 
In a considerable n of oases the ‘hot spot’ is 
succeeded by a phase of burning before detonation 
ensues, but in oertain cases detonation ensues 
immediately after the ‘hot t’. 

The book is readable and arguments are readily 
followed ; but it could have been more valuable to the 
specialist if more detailed and quantitative desorip- 
tions of the ingenious apparatus and methods used 
had been given. Nevertheless, the monograph i& & 
very useful contribution to the literature and will be 
welcomed by both, research workers and technicians 
in the explosives field. Jamms TAYLOR 


HEALTH EDUCATION TO-DAY 


Health Education 

A Guide to Principles and Practice. By Cyril Bibby. 
(Heinerhann Education Series.) Pp. x-+ 222. (London: 
William Heinemann, Ltd., 1951.) 17e. 6d. net. 


Wis should be expected of health education 
to-day ? Many valuable and useful manuals of 


hygiene exist giving us the facts of health and health 
education; but & well-considered account of the 
judgment of the present-day experienced experte on 
the principles and practice of health education has 
been wanted for some time. In this book Mr. Cyril 
Bibby has now written such an account, and many 
will be most rewarded by a first perusal and sub- 
sequent constant reference. To-day we have reached 
that point in health education where our principles 
must be put into ice (even if improvisation is 
still often required lack of funds or regources), 


“otherwise the facta of heakh which we offer to 


individuals in the communities of to-day will fail to 
produce any lasting or worth-while effect. This is a 
particularly salient comment for the teachers of the 
young of all ups; for gister tutors in the 
training schools; for teachers of future medical 
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men and women; and especially for lecturers in 
health education in the training colleges for future 
teachers. Every individual passes through some 
teacher’s hands at some time or other, and it is 
absolutely essential that all teachers, not just the 
soientiflo worker or the physical educationist, should 
know what part they can play towards inculoating 
habits, imparting information, fostering attitudes and 
responsibilities, and iring ideals for a balanced 
harmony im living. “Phas the phymeal, mental, 
emotional and social aspects of health should be 
woven together for the individual within the com- 
munity. To-day we are oonvinoed that the immun- 
ization of babies and young children diph- 
theria has reduced child mortality from diphtheria 
and leasened human suffering and sadness. Yet 
to-day there is a very great danger that parents are 
not going to practise the principle of diphtheria 
immunization for their children, because they do not 
appreciate the necessity for it or because they are 
apathetic. Hence the latest diphtheria poster 
"[f——"; hence health education and its modern 
emphasis ; henoe the value of the book under review. 

This book should be in the library of all i 
institutions—the training colleges for teachers 
social workers, and the medioal and nursing schoolsa— 
because it is & book for educators, both lecturers and 
those students who are preparing themselves aa 
widely aa poasible to be of use, example and inspira- 
tion to their future flocks. Some students and all 
teachers of health education should possess thia book 
as & comprehensive reference book. while publio 
libraries could well stock the book for members of 
the public and for those parents who will seek such 
information as it reliably gives. 

Mr. Bibby has divided his book into two parts. 
The first part consists of eight readable chapters 
emphaairing sanely and in & manner fully ved 
by present-day pioneers what is really implied by 
health education to-day. It deals with aims, aspeota, 
facts, media and with health education in the home, 
school, college and community. The second part 
consists of most valuable appendixes of schemes, 
curricula, syllabuses and grammes with & season- 
able bias, together Ere directory of ‘health 
education organizations, useful statistics, recom- 
mendations for films, film strips, books and other 
media, all of which will be much appreciated by busy 
teachers and lecturers. 

If we know whither we want to go, this excellent 


. book will probably tell us the way from our present . 


stage; if our aims are not really up to date, it will 
start us on the right road in health education. 
P. M. TAYLOR 





BOTANY OF THE SCOTTISH 
HIGHLANDS 


Plant Life In the Scottish Highlands 
Eoology and Adaptation to their Insect Visitors. By 
Alexander Edward Holden. Pp. xv+819-+ 64 platea. 
(Edinburgh and London: Oliver and Boyd, Ltd., 
1952.) 30s. net. 
HOUGH the flora of the Scottish Highlands is 
comparatively poor as regards the number of 
species represented, this relative poverty is more 
than compensated by the interest and rarity of many 
planta which are not found elsewhere in Britain. 
The occurrence, distribution and affinities of the 
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looal species present some of the most fascinating 
problema connected with the British flora, and & 
systematio account of Highland botany doaling 
authoritatively with all aspects is long overdue. 
“ The title and price of the work now under review 
suggest that this subject has at last been adequately 
treated. The book will certainly whet the appetite 
of field botanists, nowadays @ vigorous and know- 
ledgeable body in Britain, who at some time or other 
must visit the Highlands of Scotland if they wish to 
Bee species not occurring elsewhere. But, to students 
of the British flora, it will be a great disappointment, 
and particularly to those who have enjoyed memor- 
able days plant-hunting in the Scottiah mountains, 
and exorting hours afterwards in identifying ther 
specimens. The professional botanist, and many 
amateurs also, will find little, if anything, original in 
the author's observations; but, on the other hand, 
will have much to oritioire. The informed reader 
with a knowledge of plants and ther ways will bo 
rather chery of accepting the author's invitation 
early in the first chapter to regard plants ‘‘as sentient 
beings with hopes and fears and ambitions much 
like our own". This teleological theme is not & 
papers approach to the study of the vegetation of 
the Highlands, and it seta the tone of the whole 
work, which can scarcely be d as & serious 
contribution to the seals. of Scottish botany. It is 
quite clear that modern advances in the taxonomy 
of the British flora and the recent exciting dis- 
coveries of new plants in the Highlands have 
completely escaped the &uthor's notice. 

No attempt is made to give a scientific appreciation 
of the alpine and other habitats mentioned, and 
their plant communrties, and the ecologists will have 
to look elsewhere for a critioal appraisal of the 
physical conditions which influence plant life in the 

. The author deals with the vegetation in 
& most arbitrary way by selecting various habitats and 
describing rather oursorily one or two typical species. 

The book will not greatly assist a beginner in the 
identification of plants, and it s necessary to point 
out that the nomenclature and taxonomy are often 
widely at varianoe with modern concepts. The 
serious divergences are too numerous to deal with in 
detail, and it is unfortunate that there are so many 
misleading statements that the &uthor's generaliza- 
tions must be read with caution. Nor are the dis- 
tributional data always reliable, and one or two 
confident statements certainly need modification. It 
is no longer true that Sazifraga cernua is confined in 
Britain to the broken schist near the summit of Ben 
Lawers (p. 18) ; Pinguicula alpina (p. 194) has been 
extinct (since tho of the century) at itg 
only certain Scottish station; and Eriooaulon sept- 

(p. 222) is much more widely spread in 
Ireland than Ae PEA, and the locálisaiión of the 
plant in Scotland 18 only partially correct. 

A small chapter of four pages is considered sufficient 
to deal with the important &gpeots of distribution and 
affinities of the flora. As a result of this severe com- 
pression the picture of the sequence of geological 
events and olimatic changes which have influenced 
the plant hfe of the Highlands is confused, and, in 
several respeo:s, unsupported by scientific evidence. 

| is a pity that this book cannot be recommended 
as an &ooepteble work on the vegetation of the 
Scottish Highlands. The typography is excellont and 
& wide selection of magnificent monochrome photo- 
graphs by Mr. R. M. Adam illustrate many of the 
species and their habitats. GEORGE TAYLOR 
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A Textbook of Evolution 

By Prof. Edward O. Dodson. Pp. xviiit41& (Pbila- 
delphia and London: W. B. Saunders Co., 1952.) 
5 dollars ; 25s. 

HE past few decades have seen very notewo: 
medi to the study of evolution by gui 
authors as Dobzhansky, Goldschmidt, Simpson, 
Mayr, Huxley, Haldane, Wright and others, but there 
are few text-books in which this modern work has 
been summarized in & form suitable for studenta in 

of their university career. This is 

i ao RN. O. Dodson has attempted to fill 
for American siudente, as G. 8. Carter has for 
Britizh. The book under notice is characterized by 
extreme clarity of exposition, both of the theoretical 

blems involved and of the factual material. It 
oes perhaps attempt rather too much in some 
respects. Is ib possible to summarize the whole oom- 
parative anatomy of the animal and plant kingdoms, 
from viruses up to the primates, in about 180 
Is it even necessary in a text-book devo to 
evolution? British students of zoology, at any rate, 
will deal with such topics more fully in other 
of their course. lal devoted to the eect d 
is the fourth, which is devoted to recent studies 
on natural selection, species formation and similar 
evolutionary mechanisms. This contains & selection, 
on the whole judioio made, of material which 
oan otherwise only be found in original papers or 
books addressed to & much more advanced audiense. 
.The book is well illustrated and has & good index. 


Government Information and the Research Worker 
Lectures delivered at a Vacation Course of the 


University of London School of Librarianship and. 


Archives in April 1951. Edited with an Introduction 
‘by Ronald Staveley. Pp. vit 228. (London : Library 
Association, 1952.) 24s.; to members of the 
Association, 18s. 

PAPER by Mr. W. Cox on “HM. Stationery 

Office Publications’, given at the Aslib Con- 
ference in September 1949, provoked some discussion 
on Government publications. The subject was also 
raised at subsequent mee ings of Aslib, both in G 
end in Manchester, in folowing year, 
ilaa belg ox rariennód ti locating or obtacning 
guch publications were stressed. In the following 
year & series of lectures, dealing with the resources 
of the major Government ministries and ts 
likely to be of value as sources of information to the 
research worker, were delivered at a vacation course 
of the University of London School of Librarianship 
“and Archives. The interest taken in this oourse, 
which was attended by more than a hundred 
librarians and information officers, has now led the 
Library Association to publish these lectures, with 
the exception of two. 

These ions, however, are important. The 
first was Mr. E. M. Niaholeon's introductory address 
on “The Government and Research", and the second 
was that in which Dr. W. R. Francis described the 
present Government agencies and departments in 
which scientific research is undertaken or sponsored. 
These lectures are omitted at their authors’ 
because the subjecta have since been covered in the 
official phlet "Government Scientific Organisation 
in the Civilian Field". Accordingly, the alarms of the 
book on the interest of the scientist are slender, 
oe ee to Dr. D. J. Urquhart’s brief 


cay Dee of Scientific and Indus- 
assaroli ase of Information for Research 
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Workers", and Mr. L. R. Poole’s account of ‘The 
Technical Information and Documents Unit". The 
account of the research resources of the Ministry of 
Supply is also brief, due to the same security require- 
ments which led to the omission of the three Service 
Ministries and the Ministry of Civil Aviation. This 
is not to say that the scientist or technologist will 
not find the accounts of some other departments, 
such as the Ministry of Fuel and Power or the Mini 
of Works, of interest; but, by and large, the boo. 
is mainly of interest to the social -scientist rather 
than to the scientist in 

Bubject to the omissions mentioned above the 
book covers the ground fairly thoroughly, and the -+ 
various chapters bring out the extent to which the 
needs of both librarian and research worker are 
appreciated at a high level in most ministries, and 
the extent to which the departments are anxious to 
be of service. R. B. 


Avicenna, Sclentist and Philosopher 
A Millenary Symposium. Edited by G. M. Wiokens. 
Pp. 128. (London: Luxac and Oo., Tid., 1952.) 165. 


the year A.D. 980 was born within the borders of 

Afghanistan, one who came to be nicknamed Ibn 
Sing. During the fifty-seven years of his life he 
became & figure of world renown in the person whom 
the medieval schoolmen called Avicenna. A Persian 
of the Persians, he was an intellectual p » poet, 
mystic, medical man and bon viveur all ro rolled. into 
one. Alas, he was not devoid of conceit, combined 
with & curiously refined arrogance. His influence 
through the ages has been tremendous, as this ool- 
lection of lectures delivered at Cambri in his 
honour abundantly proves. The six com- 
prised two Arebists, two Hebraiste, a scientist- 
philosopher, and & modern linguist—surely an 
& te team. 

D esee Du m: 
life and work; an estimate of place in, Asiatio 
philosophy; an account of some aspecta of his 
activities ; an appraisal of his influence upon Jewish 
thought, and upon medieval scientific tradition ; and 
finally, a deeoription of the effect he had upon the 
thirteenth century, more especially, of course, upon 
St. Thomas Aquinas. Conrpaot'referenoes aocompany 
the text. 

Avicenna, who oontributed to metaphysics the 
concept of a necessary Being whose essence and 
existence were identical, was, the seme person who 
experimented with many drugs, and demonstrated 
his mastery of the inductive method. Authors and 
publishers have done well to pa ee 
ducing this first-class book. ^v. I. Q. RAWLINS 


Green Thoughts Ñ 
By Sir Stephen Tallents. Pp. 192. (London: Faber 
and Faber, Ltd., 1952.) 15s. net. 
‘HOSE who enjoy Sir Stephen Tallente's essays 
in periodicals and newspapers will be delighted to 
have this collection in more permanent form. 

The anthology covers & wide range of country 
topics and pursuits around the year, and they are 
described with characteristic charm. One ‘feels 
throughout that Sir Stephen’s affection for his wood- 
fed fire, his crooked rake and beloved scythe, are 
part of the heritage of the venerable sanctuary which 
is now his home. The chapters on moles and nettles 
are ioularly rewarding; but the final eey on, 

is surely the most complete memoir of the 
art and theory of that ancient practice. 


t into Avicenna’s 
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ACCELERATION OF HEAVY: IONS: TO HIGH ENERGIES 


By Dr. D. WALKER and Da. nm FREMLIN 
Physics Department, University of Birmingham 


SEE the first development of the cyclotron by 
Lawrence and Livingston in 1981, relatively 
little attention has been paid to the acceleration by 
ita means of ions heavier than ‘He. It was natural 
i of nuclear physics that 
attention should first have been given to the inform- 


its own account. 
integration and recoil processes, and in the fission of 
heavy elements. Interest in them was stimulated by 
the of nuolei of medium atomic number in 
the primary cosmio radiation by Freier e al.1 in 1048. 
As bombarding particles for producing nuclear trans- 
formations, heavy ions accelerated in a cyclotron 
may prove of value in particular problems as, for 

the ction of transuranic elements*’. 


in mass and 


Technical Considerations 


Three main differences may be noted when we 
compare the acceleration of heavy ions in & cyclotron 
with the acceleration of hydrogen or helium ions. 


atoms to 
or near, 


cyclotron are less than the oo 


singly deuterium. Now we are interested in 
producing -charged ions because the energy 
which be imparted to an ion of & particular 


> ratios of ions of stable 
isotopes heavier than helium-3 are all greater than 
that of the deuteron (exoept for fully stri nuolei 
which contain equal numbers of protons neutrons). 
The angular frequency (c) of an ion in & cyclotron is 
given by œ = B(e/m,)(1 + H[m,o*]3, where m, is the 
rest mass of the ion and E its kinetic energy. Oon- 
sequently all the heavier ions, with the exceptions 
noted, have a larger ratio (B/«) for the same B/m,o* 
than does the deuteron. For resonance with a gi 


lium-9, solid sources of ions must be used. 


Work In the United States on the Acceleration 


of Heavy lons 
The pio ing work on the soceleration of ions 
heavier than ‘He, as in so other [o 


abstract by Alvarez’ in 1040. He used the fixed- 

cyclotron of 37 in. diameter, the cyclotron 

being filled with methane. A beam of 
1aC* ions of about 50 MeV. waa detected by means of 
a proportional counter and linear amplifier. Binoe the 
resonances of 4O*t and “He* ions lie olose together 
(the mass-to-charge ratios of *0** and «Ho'* differ by 
only one part in 1,500), care had to be taken to resolve 
the 1*0** beam in the presence of the helium contam- 
ination of the cyclotron. To do this clearly, it was 
necessary to operate with the Select ees np 
fleld below the optimum value for the on of 
u+, and this led to a weak beam of only about 
500 carbon ions per minute. Further work with the 


Berkeley 60-in. cyclotron, reported briefly by Condit* 
. and by York et al.’, led to the work of Miller et al.* 
with same machine. last-named authors used 


gas. They obtained external 
sec. of 130** at 115 MeV. and, using carbon dioxide 
enriched to 50 per cent carban-18, of 10* ions per geo. 
of 20% at 123 MeV. They estimated an Internal 
peer SOGE abont 1 imni ae 

Recently, Chou et al.*, using Ohioago synohro- 
cyclotron, have accelerated carbon ions to energies as 
high as 1,100 MeV. They mention the acceleration 


Cyclotron magnetic field (k.gxoss) 
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of '*C!* ions as well as completely stri eq carbon adjusted to aooelerete six-charged ions, doubly- 


in this oase that the beryllium ions were evaporated 
from an internal target which is normally subjected 
to intense proton bambardment when the adoton 
is accelerating protons. The authors do not mention 
the of beam obtained, but these are 
apparently at least adequate for the bombardment 
of photographic emulsions. 1 


Work at Birmingham on the Acceleration of 


Heavy lons - 
In the Nuffeld Laboratory at the University of 
Birmi ing the 60-in. fixed- oyolo- 


using frequency 
tron, we have recently madé a study of heavy ion 
resonances over & wide range of magnetio flelds. 
Resonances due to the following ions, listed in order 


of in ing masg- ratio, have been studied : 
DOC, "Ne*, "Bett, MNS, uos, wye ugs and 
^O. A scintillating orystal (potassium iodide 


erBpex 
light guide and inserted between the ‘dees’ at radii , 


varying from 24 to 27} in., was used to detect the 
resonant beams of ions. The crystal was covered 
ie EE At a radius of 27 in. 
the kinetic energy o an ion, revolvmg about the 
ihat OF ub aoai D Tou: equal to 
that of the radio-frequency aooe erating voltage’ 
(10-31 Mo./ses.), is approximately 10.4 Mey., where 
A is the atomic mam number of the ion. This 
maximum attainable energy therefore varies from 
90 MeV. for beryllium-0 to 200 MeV. for neon-20. 
For producmg carbon ions, the ion-souroe was fed 
with carbon dioxide gas, while the source of i 

ions so far has simply been the residual air in the 
cyclotron tank. To locate the *"Ne** resonanoe, the 
ion-source was fed with neon gas. In order to 
- accelerato "Bett, the normal molybdenum tip of the 
ion-souroe was replaced by one af beryllium metal, 
&nd during some of the runs with the beryllium tip 
the ion-souroe waa fed with hydrogen gaa instead of 
carbon dioxide. When the cyclotron was running, 
this beryllium metal tip became heated to a bright 
red. 


The mean magnetio fleld in the cyolotron is plotted 
against the current in the magnet coils in the accom- 
panying graph. Superimposed on this curve, at the 
observed magnet currents, are the Tesonances due to 
the various ions. (The "D}* resonance, determined by 
other means, is included for comparison.) These 
TeBon&anoes correspond exactly, for the cyolotron 
frequency of 10-31 Mo./seo., to tho mass-to-charge 
ratios indicated on the right-hand soale. This provides 
unequivocal identification of the resonances, The 
‘method has not been used to study resonances of ions 
for which mass- Tatios are close to those of 

_"D™ and ‘He™, for fear of damaging the orystal 
with intense beams of the latter ions arising from 
contamination of the cyclotron. It has in any event 
been considered an advantage to work with heavy 
ions the resonances of which are widely separated 
from those of *D!* and ‘He™. This eliminates the 

ility e using the heavy ion beams, 
ing complicated by the posible’ presence of 
'D!* and *He!* ions. 

A striking feature noticed was the great prominence 
of the !*O*', :«N**, EN and 4O% resonances. The 
1305+ reéon&noo is much weaker than the “Ct 
resonance, while !!'N'* and “O* are not obsemved at 
all. It is to be noted that, when the cyclotron is 


, 


charged ions of the samo species have a froquenoy of 
revolution in the cyclotron whioh, in the approx- 
imation E K moct, is one-third of the cyolotron 
radio-frequency. Doubly-charged ions can thus be 
accelerated, and at a given radius will have an 
energy which is one-ninth of that of a six 

ion if both ions are revolving about the centre of the 
cyclotron. There oan be no doubt that: pre-acceler- 
ation of the ions in the doubly-charged state (third 
harmonio acceleration) aids m an important manner 
in the ultimate stripping of the ions to the gix-o 


It is 


ita possible importance for subsequent electron 
stripping. 

In the case of *Be**, odd harmonic pre-aooeleration 
is not poemble. However, it is felt that, owing to the 
comparatively low atomic number of beryllium, it is 
relatively easy to get the atoms fully stri without 
recourse to harmonic pre-acceleration. observed. 
faot is certainly that beams of "Bett can bo readily 
obtained whioh are at leest as good as tho beams 
of 3C obtained when oarbon dioxide of normal 
isotopio constitution is used in the ion-source. 

The Birmi work has not so far explored the 
upper limits of bgam-strengths obtainable. On strong 
resonances it is easily possible to saturate the counting 
system with counting-rates in excess of 10* per seo. 
At this stage we must take the work of Miller et al.", 
mentioned above, as an indication of beam 
which have been obtained in & similar cyclotron. 
The beezn-strengths used at Birmingham so far are 
more than adequate for bombarding photographio 
emulsions internally in the cyclotron. In the case of 
'Be**, bombardment of emulsions has also been 
carried out with a deflected external beam. In this 
connexion it is worth noting that, with increasing 
mass-to-charge ratio, higher deflecting voltages are 
required to produce external beams. 

Harmonio pre-aooeleration might well be important 
in helping to obtain large beams of heavy ions. An 
alternative scheme, for injecting heavy ions into 4 
synchrocyclotron or a heavy-particle synchrotron, 
has been put forward by Tobiaa!*, A lmear accelerator 
would pre-accelerate ions carrying a low charge. 
These ions would be injected into the syn otzon 
or synchrotron, tangentially to a desired orbit, and 
would be fully stripped at the orbit by passing them 
through & thin foil. 


` Experimental Studies with Heavy lon Beams 
The study of a number of problems has been made 
possible by the successful acceleration of heavy ions, : 
and exploratory work on some of these problema haa. 
been reported. 
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Miller ef al.! have reported obeorving the nuclear 
reactions "Al(!fO,zn)^4Cl and 2*"Au(##0,4n)"#At with 
115-MeV. 10% ions. The possible value of such 
reactions in the production of transuranio elements, 
where & large change of nuclear charge and mass 18 
required when bombarding an available isotope, is- 
obvious. Ghiorso e£ al.*, using 120-MeV. !*C** ions, 
have obtained small yields of calfornium-244 from 
the reaction ™*U(?*C,6n)?“Cf and report also that 
oalifornium-246 is probably obtained by the reaction 
14U(130,4n)*Cf with a comparable cross-section. 

Miller’ has rted & imi study of the 
nuoléar interactions of 120-MeV. !*O ions and 130-MeV. 
130 ions in photographic emulsions. External beams 
of 0** and 4C** ions from the Berkeley 60-in. 
cyclotron were used. In exposing the emulsions, & 
slit system was used to elminate contaminating 
particles. Using for the purpose of the calculation 
the full lengths of the carbon tracks in the emulsion, 
he finds the cross-section for melastic nuclear events 
in which particles are emitted to be (0-40 + 
0-08) barn for O and (0-37 + 0-08) barn for C. A 
feature of the nuclear explosions (stars) 1s the large 
number of a-particles emerging. “The maximum 
number of prongs observed in & star was seven. A 
photograph of this ster & with his com-7 
Tunication. It was ce by & carbon. nuoleus 
slowed down in the emulsion to 00 MeV. We have 
also observed, at Birmingham, stars produoed. in 
photographio emulsions by "Be, YC and other ions. 

Giles and Barkas" have reported a preliminary 
study of the pick-up of electrons by “O 10ns aa they 
slow down in photographic emulsions. This study 
was carried out by counting the varying number of 
gaps in the tracks recorded in Ilford D-1 emulsions. 
The number of gaps is related inversely to the 
ionization density, which m turn is related to the 
mean charge carried by the ion. Such investigations 
should provide & oheck on the theories!*** which 
relate the mean charge oerried by an ion passumg 
through matter to the velocity of the ion. These 
theories were developed originally in a study of the 
range-energy relations of fission fragments and recoil 
nuclei. Our work in Birmingham has shown clearly 
the difference in appearance of tracks in photo- 

io emulsions due to such ions as “He, "Be, 5C 
and "Ne, which are well spaced in atomic number. 

Chou e al.* have studied the density of 3-rays 
(recoil electrons) along the tracks of energetic carbon 
and beryllium ions in p hic emulsions. They 
find agreement with the theory of Mott. This 
theory was first applied to the tracks of heavy ions 
of the primary coemio radiation by Bradt and Peters*’. 
To identify the heavy ions, these authors used the 
fact that the number of 3-rays with energies in a 
given interval is, in & certain approximation, pro- 
portional to Z*3/B*, where Z is the charge carried by 
the 10n and B its velocity. Chou e£ al.* have also 
studied the multiple scattering of carbon ions at 
energies up to 1,100 MeV. by the method of Fowler!’ 
and find agreement with theory’*. They have also 
published & photogra of a star, initiated in a 
photographic emulsion by a 750-MeV. carbon nucleus, 
in which nine charged particles were emitted: 

Breit e£ al.‘, in a theoretical paper, have considered 
in some detail the nuclear effects which might be 

in bombardments by ions such as !*C and 
14), and have estimated the distortion effects pro- 
duced in target nuclei by the incident ionk. This 
distortion might be expected to affect the thresholds 
of reactions which are determined by Coulomb 
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barriers, also the relative probabilities of emission 
of the ious reaction products which might be 
observ One might also expect effecta due to the 


leakage of protons and neutrons out of the two ool- 
liding heavy nuclei by wave-mechanical penetration 
of the regiohs of negative kinetio energy between the 
nuolei. If practacable, exploration of the latter effect 
would amount to & study of the halo of neutrons and 
protons gurrounding more compact nuclear 
interior. It might be helpful in determining the 
number of particles at the nuclear surface having a 
given energy. 


We should like particularly to acknowledge the 
help of Dr. W. I. B. Smith and Mr. W. Hardy in the 
work carried out with the Birmi cyclotron. 
We are also indebted to Mr. W. T. Link for experi- 
mental asasistance, and to Profs. P. B. Moon and 
W. E. Burcham for their interest. 
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POLYPLOIDY IN ANIMALS 


By Dr C. D. DARLINGTON, F.R.S. 
John Innes Horticultural Institution, Bayfordbury, Hertford 


Origins of Polyploldy 


all cellular organisms, eo far as we know, errors 

in cell division can give rise to cells, tissues and 
individuals with a multrplied or polyploid ohromo- 
some number. Animals and plants have, in general, 
proved capable of adjusting themselves successfully 
to a wide range of numbers. In plante not only are 
nuclei and cells moreased in mze when the chromo- 
pome number is doubled but the individual also. The 
series haploid-drploid-triploid usually gives & steady, 
if not & proportionate increase in size of the whole 
plant, and this may even contmue to the tetraploid 
and beyond. Such an inoreese is found, of course, 
only with & genetically uniform chromosome set, 
without mutations or selection. For if the increase 
in size is &t all disadvantageous to a polyploid race 
of plants in Nature, selection in later generations can 
readily reduce it agam, and evidently often has 
me BO. - 
In some animals these rules still apply. In triploid 
Drosophila, nuclei and oells, organs and individuals 
ate all larger than in the diploid. But in Amphibia, 
although the nuclei and cells may be proportionately 
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largor, the individuals aro scarcely i Bizo at 
all. The larger animals, which most ee do sọ, 
regulate their size, subordinating the to the 
individual, to a degree unknown in the plant?. For 
this reason we find in animals mosaics, and even 
regulated combinations of diploid and polyploid 
tissues as suoceasful and important as are the 
chimsras in plante. 

There is thus no physiological difficulty about the 
origin of new polyploid races in either planta or 
animals. For both, difficulties lie in the mechanism 
of meiosis, and its consequences in germ oell form- 
ation. The situation is best known in plants. A 
tetraploid derived from & true breeding diploid has 
four identical sets of chromosomes which form gro 
of four at meiosis. These segregate irregularly, 
three-to-one as well ag two-to-two, and the result is 
the formation of unbal&noéd and partly inviable 
progeny, in otber words, infertility. Only when a 
sterile diploid, a hybrid with two dissimilar sete of 
chromosomes, AA’, BB’ and so on, doubles its 
number, do the chromosomes regulari associate in 
pairs A—A, A’—A’ and so on, in tetraploid. 
Doubling in & hybrid diploid thus restores fertility, 
instead of impairing it: it gives us a pure-breeding 
hybrid tetraploid which behaves like an ordinary 
- diploid. New polyploid species of plants are oon- 
tinually arismg in this way, Baphano-Brassioa in 
experiment and townsendés in Nature, 
Triticale in agriculture and Aesoulus carnea in the 
garden’. 

Obstacles to Polyploidy 


^ When abundant polyploids had been found in 
planta, the question arose of why polyploidy was 
rarer in animals than in planta. Muller, broaching 
this question, suggested that an obstacle lay in the 
disturbance to be expected in the sex-determination 
of bisexual animals’. Disturbance might arise, in the 
first place, from the failure of the pairing and segre- 
gation of X and Y chromosomes. Also, in the second 
lace, it might arise from the unsuitable balance 
the Bex chromosomes and the three or four 
sets of autosames. New types of balance lead to 
sterility of the heterozygous sex in Drosophila and 
they might be expected to do so elsewhere. 
Later knowledge has largely borne out Muller's 
tation. Polyploidy is infrequent in bisexual, 
cough HP probably not intoquant im ham. 
' ite, animals; and it is oertainly widespread 
W. parthenogenesis has been on 
a bisexual system. This has ha in nearly all 
those groups of invertebrates, the most recent being 
the earthworms, where the question has bean studied‘. 
aaa AE gue E nun e MT DOE 
that we can trace evolutionary sequence. 
say that triploidy determined the origin of a partheno- 
io race or species, since, the fertilization of a 
a ralnid. egg by & haploid sperm or pollen nucleus was 
the first as well as the last genetio event in its history’. 
The breeding of polyploid salamanders also partly 
bears out Muller’s view. Humphrey and Fankhauser 
have succeeded in raising four generations of poly- 
ploids; but they have done so only by crossing 
polyploid females with diploid males‘. e have to 
hotice, however, that it is the males, the homozygous 
sex in this group, which are sterile as tetraploids. 
How are we to account for this? 
Hitherto, hybride and polyploids have been almost 
too easy to make in the newts and salamandérs. For 
the analysis of fertility, however, in their polyploid 
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forms wo need studies of the same character as those 
i lyploid plante. We need ao comparison of 
fertilities of diploids and polyploids in pure forms 
and in hybrids; and they must be precisely first 
crosses and not later derivatives. These results must 
be compared with chromosome behaviour at meiosis 
at least in the male. 

Bo far as we oan tell, then, we may say that the 
sterility of the salamanders seams to be aa much that 
of the non-hybrid tetraploid known in the plant aa 
of the sexually unbalanced type -axpected in the 
animal, The limited fertility of the females may 
eet, be Helped. ai Meeg salamanders. by “@/hybrd 
origin. 
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Sex-determining Systems 


Sex determination may not, therefore, offer the 
eae to polyploidy in animals that we had 
th Nor, indeed, from what we now know of 
Bex in animals does it seam likely that 
the balance systam of determination known in 
Drosophila is universal. Rather it is at the end of 
an evolutionary which arises from what 
Muller has descri a8 8 mere mechaniam’, 
For example, the classical animal of the cytologist, 


“Ascaris megalocephala, which begins from a basio 


chromosome number of one, exista in diploid and 
tetraploid races in Europe and America. These may 
well be mutually convertible, and certainly have 
given rise to hexaploid and ootoploid forme which, I 
understand from f. Goldschmidt, exist as races 
infesting the horses of Mongolia. Since Ascaris is 
differentiated into male and female animals, the 
differentiation in these polyploids must, depend on a 
trigger rather than & balance. 

TA ae EDDA AUD AIME ren byalag 
of sex-determination seems to No 
diee aos db anten ede 1o Been ; and 


been in the separate evolution of birds and mammals. 
Instability is now seen to be characteristic of many 
Bex-de mechaniams. The evidence in the 


of three sex chromosomes in the marsupial Potorous 
tridactylus’, and giant sex chromosomes in the vole 
Miocrotus agrestis’, both indicate an incorporation of 
autosomes in the MUERE Nh determines 
sex. This tion. The opposite process 
of degradation, the replacement of a balance by 
a trigger, is more diffücult. For this a new sex- 
determining segregation must be set up as & single 
gene-difference between a pair of X's or a pair of 
sutosomes 


A model of such & transformation hag indeed been 
described in man himself (as also, indeed, in Droso- 
phia). The Pettersmon-Bonnier gene in the X 
PEDESE of man converts an X Y individual into 
i t or spurious woman’. The model is 

ect, ginoe the result is sterile and it arises in 
the heterozygous sex, merely produoing & redundgnt 
price ch, teal But it shows how a new trigger 
could be t into action even in our own species. 

It is, i above all in the mammals, with their 
highly developed endocrine that the trigger 
mesharimn mar fail fo develop into s fll bale 
of the kind realized in In this case an 
obstacle lyploidy would be removed. Both 
triploids and kred of the heterozygous sex 
might be fertile, as they are in the salamander. 
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Where sex chromosomes are differentiated as in the 
mammals, another possible difficulty is removed. The 
sex chromosomes pair only in their short peiring 
segments and rarely, therefore, form more than one 
chiasma. For them, therefore, multiple associations 
are more drffcult than for the autosomes. In a 
tetraploid mammal, association at meiosis will be 
more regularly in pairs for the X and Y chromosomes 
than for the &utoeomes. This regularity will be 
increased, as in polyploid plante, by any hybridity of 
the diploid or tetraploid from which a new type 
arises. There will be X—Y and X’—-Y’ pairs in the 


heterozygous sex from which all the P eodd com-: 


binations can be derived. 


Polyplold Mammals 


"Phe gex-dete mechanism does not, therefore, 
exolude the possibility of tetraploidy i in the mammals, 
especially tetraploidy arising from hybridization. In 
this regard certain new observations are of great 
interest. Fischberg and Beatty have found poly- 
ploids, including both triploids | and tetraploids, 
among embryos of the mouse. - They are more 
froquent after orosing, rising to more than 3 per 
cent spontaneously!?; and they can be induced by 
heat treatment of the egg before implantation in as 
many 88 20 per oent". Do such embryos ever 
reach maturity ? 

For evidence we must turn to observations of 
chromosome numbers in wild species of mammals. 
Here we are faced with a different kind of problem. 
In all groups of vertebrates there have been doubtful 
indications of polyploid species. They have been 
doubtful owing to the sporadic distribution of 
chromosome studies and the uncertainty of the 
results. Our present knowledge of the vertebrates, it 
must be understood, corresponds in proportion and 
precision with what was known of the fl 
plante thirty yeers ago. eae ds nose cud 
improvement took place in plant technique which 
changed the face of the subject: the new treat- 
ments were easier and their resulta were more 
accurate. 

The same advance is now taking place in the study 
of vertebrate chromosomes. Only a few years have 
passed since-La Cour, in showing the part played 

y nucleic acid supply in the normal and abnormal 
differentiation of blood precursors in man, displayed 
the chromosome complement satisfactorily for the 
first time!*. Now, from tissue cultures of the human 
embryo, Hsu has been able to obtain pictures of the 
chromosome complement such as have rarely been 
seen in the past outside the flowering planta’. 

The first important result of the new methods has 
bean to show that polyploid species of mammals 
exist ; the second to suggest that they are of hybrid 
orlgin. For some time chromosome numbers of 22 
and 44 have been olaimed for species of hamster. 
But the possibility of polyploidy has been mentioned 
by Matthey only to be rejected (doubtleas for the 
theoretical reasons we have discussing)‘. Sachs, 
after confirming the simple doubling of number, has 
now grven the evidence in full. He has shown that 
form, distribution and history all support the assump- 
tion of a recent tetraploid origin for the golden 
hamster. They indicate ite origin as & hybrid in 
the Caucasian region, where two logically older 
species, its presumed parents, Cine 

The evolution of the hamsters may he represented 
as follows : 
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(Ghina westwards) 
22 chromosomes 


cestwards) 
es 


M esocriostus euraius 
Syrien dc golden hamster 
44 chromosomes 


Here we seo tho genesis and history of a species 
diagrammatically revealed, much as it was revealed 


twenty-five years ago in the now classical instances 


of polyploid plants of recent origin. 

We can seldom expect to find the records so neatly 
preserved. often die, and chromosomes are 
often broken. What we shall usually find is the bald 
fact of an approximate two-to-one ratio of chromo- 
some numbers. Such a ratio seems to connect the only 
two of the innumerable races of African and Indian 
gerbils which have so far been desoribed, both of 


them this ‘year*4 : 
7$ (Hach) 


Tetere broaisli draco : 24 = 
Taters indice osyionios : 2n == 

How could a polyploid species arise in the way the 
golden hamster seems to have done ? It might come 
about, as it commonly does in planta, through the 
frequent production of infertile diploid hybrids 
whose sole means of making effective germ cells 
would be through non-reduotion, the failure of the 
first or second meiotic division. The would then 
all have XX chromosomes, the sperm XX, XY and 
YY. If the last of these gave leas fertile zygotes, the 
others, XX XX and XXXY, might well be efficient 
enough to start & new species with sexes in equal 
numbers. 

An alternative possibility i is favoured by the mouse 
experiments. It is that the new tetraploids arose at 
fertilization in the original crossing of the two species 
through non-reduction in both parental species. 
There are, however, as the salamander experiments 
have shown, only too many possibilities for the 
origm and breeding of polyploids. When we recall 
that the chromosome numbers are accurately known 
for much lees than one per cent of all the species of 
mammals, it becomes clear that polyploidy may have 
been concerned closely or remotely in the history of 
any or all mammalian groups. 


Origin of Man 


Now, among the orders of mammals, the primates 
are almost the least explored m their chromosome 
history. At the present moment the chromosome 
number is known only for one or two species of 
monkeys apart from ourselves: and those observa- 
tions, although no doubt accurate, were made nearly 
thirty years ago!%!?, Where oytologiste abound it 
seams that monkeys are scarce. Moreover, the owners 
of collections of living animals maintained for 
exhibition to the publio, or for scientific purposes, 
are not disposed to lend their precious charges for 
investigation; or, at least, not until the animals are 
dead and their chromosomes no longer decipherable. 
It might well happen therefore that, after the last 
gorillas, chimpanzees and orang-utans had all expired 
in their cages, we still ahould not know their chromo- 
some numbers. We should not know whether, for 
example, one or more of them had had half or 
twice our own outfit of chromosomes. Or whether 
we had differed only by & small amount of frag- 
mentation and the loas or gain of a few inconvenient 


genes. 
Great institutions have been devoted to collecting 
and preserving, describing and naming, the bony 
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fragmenta -of our ancestors and relatives, and great 
bodies of literature have been brought fo their 


labours. Rightly so. Yet at the cost of a few hundred 
cells, & few drops of blood, a few moments of dıs- 
comfort to the animals,*and a few hours of work to 
& oytologist, the genetic record of human evolution 
oculd be laid bare. It would, perhaps, be worth while. 
! Fankhenser, G. Quart. Ree. Biol., 98, 20 (1045). 

* Dartington, O. D., Natwre, 194, 62, 98 (1929). 

* Muller, H. J., Amor. Nai., B9, 546 (1025). 

*Muldal, B., Heredity, 6, 55 (1963). 
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* Humphrey, R. B~, and Fankhauser, G., J. Hered., 40, 7 (1949). 

‘Sharman, G. B., and Barber, H. N., Heredity, 6, 345 (1052). 
' * Bachs, L., Heredity, 6, 357 (1952). . 
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THE LOGIC OF EXPERIMENT 


By Dr. J. BRONOWSKI 


Central Research Establishment, National Coal Board 

| Drei in our experience is particular ; 

and science seeks to link it by general laws. 
How does the observer pass from the particular 
phenomena to the laws for which. they are thought 
to provide evidence ! This is‘the classical problem 
of induction, as a human habit. We are here con- 
cerned, however, o with that part of it which is 
formalized in seientifle method. . 

A law, in this meaning, is a statament from which 
phenomena oan be derived by deductive stepe. The 
aim of induction in ecience 1s therefore to propose 
a system of laws from which everything in our 
experience will be seen to follow by strict deduction. 


The Axlomatic Model ` 


“Ideally, such & system is put in an axiomstio form. 
That is, there is ted a set of primitive entities, 
of whatever ki they may be reflexes, or genes, or 
enzymes, or mass and foroe (for they need not be 
observable). A system of axioms then lays down how 
- these entities behave and may be combined ; Mendel’s 
rules or Newton's laws of motion are exarnples. With 
this goes a dictionary to say what conjunctions of the 
fundamental entities can be observed, and what these 
observable appearances are. The model is now teady 
to be set going. 

The model proceeds by steps, and m a natural 
science these stepe take place in time. Some of the’ 
axioms therefore must say how the postulated 
entities move or change in time. These are, broadly, 
the causal laws, which describe sequence or oon- 
sequence. 

Experiments In Time 


There can, of course, be no assurance that these 
sequences will follow in the future the same laws 
that they have followed in the past. Nature might 
at any instant break with herself. This remark is a 
valid warming against prediction and other, extra- 
-polations ; but it does not, as has been thought, 
bear upon the proceas of induction which underlies 
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them. Induction remains the process by whioh 
science seeks to trace an order in what has been 
experienced. At any instant (even at the instant 
after an experiment) this search can involve only the 
past record. 

When an experiment repeats what was done before, 
it adds to this record. It does so, first, to give & 
narrower estimate of error. But even if experi ta’ 
were free from error, the repetition would not be 
trivial. For it serves to scrutinize, from time to time, 
the way in which time has been written, into the 
axioms. For example, we go on measuring the speed 
of light for both reasons, for we are by no means 
sure that it is not growing with time. 
© ‘Probability’ of Laws 

To assert that a law is true is to olaim that, ideally, 
all the phenomena which can be deduced from ıt 
could be verified. Even when we confine ourselves 
to the past record, this is & claim that cannot be 
proved; it oan at best be tested. For any record 
can only be a sample, even of the history which it 
records: it is the nature of experience that it only 
samples the universe. It is therefore pertinent to ask 
of & law or model: How probeble is it that the 
configurations which it generates would have matched 
the universe at all pointe, because they match it at 
Bo many sample points ? 

The ion is commonly put in this form; but 
ibis not happy, for the phrase ‘how probable’ cannot 
make sense.. The probability of hypotheses is a. 
pointleæ inquiry. There is always an infinity of 
distributions from which the finite set of sample 
points might have been drawn ; and there can always 
be odnstructed an infinity of hypotheses or models 
which will generate the same finite record. In any 
absolute sense, the probability that one hypothesis 18 
right is therefore always rero. 

This difficulty ia not met by making the sample 
larger. Experiments are, of course, designed (this 18 
their third function) to test the fit of the axiomatic 
model at new sample pointe. If they fail, the model 
is rejected; but their succeas, evan when it is as 
spectacular as the discovery of Neptune, can never 
make the model probable in itself. It can, in fact, 
only make it more probable than another specified 
model; or, to put the matter go that it really has a 
defensible meaning, it can give reasons for preferring 
one model to another. j 


Critical Evidence 

Such'an experiment, when it is well designed, is a 
challenge to Nature to opt for one of two ropliee. 
The great experiments of history are charged with 
this critical sense: the apooryphal i from 
the tower of Pisa which Galileo was long thought to 
have made, the interference of light, the work cf 
Pasteur and that of Sherrington, the Michelson- 
Morley iment, the i of black-body 
radiation, ealipse of 1919, the search for Yukawa’s 
meson. In an absolute sense, at least some of these 
experimenters were mistaken, for they thought them- 
selves to have established laws, which have sinoe in 
their turn been ousted by others. But in the sense 
that matters, their experiments were as decisive as 
the discovery in & crossword that “bezique’ crosses 
'syrygy at the right point. 7 

It has long been seen that some sciences, such as 
paleontology, on this interlocking of bvidence. 
By contrast, it been thought (for.example, by 
Oollingwood) that the experimental goienoes arrive at 


No as44 January 3L 1953 


laws by & simpler accumulation of evidence. This 
distinction is false. Laws must be gueased by 
induction; they must be fitted together into an 
axjomatic model; and the model can only be tested 
by such oritical device. 

The point is crucial; and it leads us to vai: How, 
in fact, does the scientist invent the nexus of primitive 
entities and their relations which make his model ! 
The axioms of Euclid do not raise this question, 
because plainly they are simple experiences in 
geometry, and this is why they were long thought to 
be self-evident. But the entities which underlie an 
axiomatic description of Nature are not at all 
immediate to the senses. How does science come to 
isolate them ?_ 


Experiments as Messages 


Leibniz gives the clue to this when he says that 
the scientist must read the togram in Nature. 
His hint has been neglected; but then, so has the 
whole fundamental problem. 

Take some commonplace from the chemistry book, 
the simpler the better: say, the action of sulphuric 
acid on common salt. This reaction was known to 
Dr. Glauber m the seventeenth century. From that 
time, apothecaries knew what substances are involved, 
and more and more other reactions in which they 
take part. All these reactions were m & sense messages, 
that is, they had a systematic content ; but chemists 
failed to read them, and chemistry remained inoo- 
herent, until their code was broken down. In effect, 
modern chemistry begins when Glauber’s reaction 
could be written as 


2 NaCl + H,80, + Na,8O, + 2 HOL 


This and the formule like it trace an order in 
the chemical actions by that they are all 
assembled from one set of code ee 

The code does not stop there. ee ae 
chemist to ask why S is so often coupled with O,, 
and why the letter H moves about in so many of 
these messages. This is the familiar step in deoodmg 
which counts the frequencies of letters and of groups, 
and here it at once leads to the theory of valencies. 
From it we pass to physical theories, which seek a 
still more compact structure within the alphabet of 
ninety or so elements. The of physics can, 
in fact, be broken down, by these steps, first to 
electrons and unidentified nuclei, and then to a 
three-symbol Morse code of electrons, neutrons and 
protons. 


Code and Meaning 


In this procedure, Nature ıs conceived as an 
assembly of proceases (and not of objects or digg 
The sentences which deeoribe these processes are 
thought to be & set of code messages. To trace the 
laws within the processes is then systematically to 
break down the code into ita constituent symbols 
and ther laws of arrangement. This is the most 
powerful form of the axiomatic method, for it reoog- 
nizes that we do not analyse experimenta but the 
sentences which record them. 

This procedure, however, as yet has no oriterion 
for preferring one axiomatic model to another. The 
choice between two ways of decodmg the sentences, 
and the wish to pass from & code of ninety-odd 
symbols to one of three symbols, must be governed 
by a rational demand. This requirement is that the 
code shall make the content of mformation in the 
reoord as large as possible. In this context, mforma- 
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tion &nd]meening are identical; so that this is the 
demand t the code shall make Nature as meaningful 
as » 

By way of example, consider two models each of 
which oan account for the same set of experimenta. 
The experiments are read as messages on the symbols 
and axioms of the two models; they therefore have 
in each case a content of information made up of sums 


— ZL pi log pi, 
i 


where tho p’s are the probabilities that the symbols 
occur in their places by chance. The demand for the 

content of information therefore prefers the 
model in which the symbols have more free choicos 
for their oocurrenoe or behaviour. Succinctly, we are 
to prefer the less restrictive model; or, as Ookham 
put it, we are not to multiply hypotheses. 

Even the messages of Nature, of course, do not 
reach us without noise. This background noise is 
provided by the experimental errors and ultimately 
by the coarseness of all observation. To this, Nature 
might have added a random process of her own, with 
no known law of distribution. But if so, we have not 
detected it. We set about the task of decoding on 
the assumption that nothing in the processes of 
Nature is meaningless. 

Direction of the Message 


fF A message has only one dimension, and most 
scientific constructs have several. But since the 
message transcribes & process or experiment, plainly 
it singles out the dimension of time. Objects, eventa 
and structures are to be pictured within the oode 
groups, where they can have their own function 
spaces. The direction of the message is the direction 
of tme. 

But, of course, a code carries no mark of 
direction, and it might read forward or backward. 
Even a book of messages, or the whole record of the 
past, might be decoded in either direction; and its 
meaning would not be essentially different, with one 
exception. The exception 18 that we should not know 
which way time is running. This is an odd and final 
use of experiment: that we have to add one experi-- 
ment of our own, to the record, in order to fix the 
direction of time as we experience it. 


OBITUARIES 
Sir William Dampler, F.R.S. 


Se Warum Damper was born in 1867 and named 
William Cecil Dampier Whetham. His early work 
was published under that name; but later he changed 
his surname to that of his mother's family. His 
father and grandfather were prominent citizens of 
London, the latter being its Lord Mayor in 1878; 
but his own most vital interest lay in the country 
rather than the town. After taking his degree in 
Cambridge in 1889, he went to work in the Cavendish 
Laboratory under the inspiration of J. J. Thomson. 
The best-known result of his early work is his experi- 
mental proof that when liquids flow through tubes 
there is no slipping at the liquid-eolid interface. 
L4ter he studied the motion of ions in liquids and 
developed methods for measuring ionic velocity 
which have since been used by others. With E. H. 
Griffith? he made accurate measurements of the 
conductivity and depression of freezing pointa of 
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dilute solutions and showed that their were in 
agreement with the ionio theory which ius had 
recently put forward. As a result of these studies 
he published in 1902 his book ‘The Theory of 
Solution”, which was for a time the standard text- 
book on the subject. 

In 1891 Dampier was elected to the fellowship at 
Trinity Oollege, Oambridge, which he retained until 
the end of his life. After serving for some years as 
a College lecturer, he acoepted the heavy duties of a 
College tutorship. In this office he showed a capacity 
for human sympathy which hia many pupils grate- 
fully remember; but his duties took up so much of 
his time that he had to drop his laboratory work. 
His mind, however, was very active. During this 
period he published books on ios and was 
collecting material for his ‘“History of Science" (1029). 

Meanwhile, with his love of the country and 
country pursuita, Dampier could not be satisfled with 
life i in Cambridge. He and his wife 
bo an estate in Devonshire, and. problems oon- 
nected with agricultural economics soon forced them- 
selves on his attention. In 1917 he inherited & small 
family estate. At that time he was working part- 
time with Sir Thomas Middleton at the Food Pro- 
duction Department of the Ministry of Agriculture. 
He characteristically decided to put his agricultural 
ideas to the test by taking two farms near his estate 
and operating tham through a . The scarcity 
of cheese during the First World War directed his 
attention to this product, and he set up a small 
cheese factory in connexion with his farms. Here 
the problem of using the surplus whey led him to 
experiments in the production of lactose, which 
eventually developed into a prooem used on 4 
commercial scale. 


The falling prices from 1920 onwards focused 
Dempier’s attention on the relationship between 
money, prioes &nd agricultural profite. He published 
his opinions on these subjects in the Zeonom4o 
Journal (1025) and in a book, ‘Politics and the 
Land” (1927). 

The interest aroused by these publications and the 
reputation fof sound judgment which Dampier had 
‘acquired in several forms of public service led to his 
being consulted by the Government on many problems 
of agricultural policy. Of these none was more 
important than those which led to the formation 
of the icultural Research Council. After the First 
World War, when it became clear that the Govern- 
ment would have to spend large sums in supporting 
scientific and medical research, the Department of 
Scientific and Industrial Research and the Medical 
Research Council were set up to encourage and 
regulate government expenditure and activity in 
these flalds. No such body existed for agricultural 
science; but & number of laboratories devoted to 
agricultural research were being largely supported 
through publio funds. Since these independent 
bodies were in some cases absorbing increasingly 
large grants, it became clear to the authorities that 
& body analogous to the ent of Balentiflo 
and Industrial Research or the Medical Research 
Oouncil would have to be set up for agriculture. 
Dampier’s tact and ience were of great value 
during the delicate negotiations which were 
to bring the existing independent bodies into a state 
of mind favourable for setting up an Agricultural 
Research Council which would regulate their grants. 
Dampier became the secretary to the Countwil, and 
guided it in the difficult early stages until it became 


NATURE 


January 31, 1953 vou 171 


firmly established. He also took great interest in 
rural community councils. 

Dampier was elected to the Royal Society in 1901, 
was knighted in 1981 and awarded the Gold Medal 
of the Royal Agricultural Society in 1980. He 
married Catherine Holt m 1897 and had five 
daughters. His loas will be deeply felt in Trinity 
Oollege, to which he was Bo devoted and gave such 
good servioe. G. I. TAYLOR 


Prof. L. B. Smyth 
Louis Bouvme 8myTH was born in Dublin in 


culture and took part in several cruises to study, in 
particular, the phytoplankton. After a year there he 
was invited by Prat John Joly to join his staff, and 
from 1911 until his death he continued in the Iveagh 
Geological Laboratory at Trinity College, Dublin. In 
1911 also he married, very happily. He is survived 
by his widow. : 

Joly sent Bmyth to work in Oxford under the late 
Dr. Arthur Vaughan, the leading English palmonto- 
logist of that period, and, on his return to Dublin, 
Smyth was appointed lecturer in paleontology. Then 
for more than twenty years he did all the exclusively 
honours teaching in the Geological Department in 

i , petrology, paleontology and geological 
map- ing. Sometimes also he to lecture as 
Joly's deputy, and in six consecutive years he had 
the Senior i ing Class on ore deposits. From 
1981 until 1934 he occupied also the newly made 
post of lecturer in geography. 

But Smyth’s influence m Trinity College, Dublin, 
extended far beyond the geological laboratories. He 
joined the O.T.C. when it was first started, and was 
commissioned. He was in the Territorial Forces 
(Unattached List) in January 1915 and “was pro- 
moted lieutenant 1916; but a disabling affliction 
poe ee pe ae R ob se ere .The 
value of his military work may be realized on looking 
at the T.O.D. War List (1922); the total trained by 
the Oorps was 1,490, with some 3,000 members of 
the University ing, and more than 460 names on 
the walls of the Hall of Honour. On committees too 
his quiet business-like manner and precision were of 
much value; most notable was his service as secre- 
tary of the University Council, and on the Board of 
Trinity ‘College in his last years. 

His first published work (1911) was with Joly, on 
the redium emanation in the soil. The rest were 
almost all in his sole name and appeared mainly in 
the Sotentijio Proceedings of the Royal Dublin Sootety, 
the Proceedings of the Royal Irish | Academy, the 
Geological Magazine and the Quarterly Journal of the 
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Geological Sooiety of London. In these the patient 
examination of the strata and the marshalling of the 
aen ee evidenoe linked up the geology of 
orth Wales and the Irish coast. The first of the 
e dA n ae cal 
Skerries Carboniferous Section, Co.. obe ae 
further papers considered the strata at Malabide 
at Ballyoastle, Co. Antrim. The fine paper on the 
geology of Great Orme’s Head (1925) led to the 
award of the Bo.D. degree. The Irish Academy 
published & similar contribution on the Carboniferous 
Rocks of Hook Head, Co. Wexford (1980). His 
papers gave detailed descriptions of fossils, notably 
` of corals. 

In 1984 Smyth succeeded Joly in the University 
chair of geology, which be occupied until his death. 
He devoted himself, , to his teaching, 
and to the improvement of the Geological Museum 
and . He was never happier than when 
taking his studente and overseas colleagues on 
geological expeditzons—and few university cities have 
more varied logical interest close at hand than 
has Dublin. Aae o gio. occasioned by his teaching 
duties and illnesses, came ‘The Carboniferous System 
of North County Dublin" (Geol. Soo., 1950) and “A 
Viséan Cephalopod Fauns in the Rush Slates” (Roy. 
Irish Acad., 1951). A clear lecturer, & sympathetic 
teacher, loyalty devoted to his University, & true 
friend—there are many who mourn his loss. 

W. R. G. ATKINS 


Mr. C. E. N. Bromehead 


Cram Epwarp NowoL BÉoMHHEAD, formerly of 
the Geological Survey, died on December 4. He was 
born at York on January 8, 1885, and was educated 
at Marlborough and at Merton College, Oxford. He 


joined the Geological Survey of Great Britain in 1908 
and was i as his first major task the 6-inch 
survey of a part of the London area. With 


Dewey he devised the present nomenclature 
of the gravel-terraces of the Thames Vi , and he 
became an authority on the geology and ear y history 
of London &nd on the buried tributaries 
of the Thames such as the Fleet and Ty Bourne. 

In the First World War he served in Flanders and 
was severely wounded. He returned to the Geological 
Survey in time to take part m explorations in Derby- 
shire which led in 1010 to the drilling of Britain's 
first oil-well at Hardstoft. 

In 1922 he was appointed district geologist in 
iras of Yorkshire. Employing techniques of 

stratigraphical Deleontology then being devised by 
W. 8. Bisat, Sir Arthur Trueman and W. B. Wright, 
he and his staff became experts on the Upper 
Carboniferous rocks. In fifteen years his unit made 
a detailed revision of most of the coalfield and its 
borders—an area of nearly 1,000 square miles—and 
sent to the press the relevant maps and memoirs as 
well as a new edition of the memoir on the “Concealed 
Coalfield of Yorkshire and Nottinghamshire”. These 
publications have proved invaluable in subsequent 
developments of the coalfield. 

In 1985 Bromehead took charge of geological work 
in Southern England, where mapping was 
in Kent. For much of the next ten years, however, 
his duties were connected with the Beoond World 
War, and throughout this time his knowledge and 
ite cae i Fs anea a] service. He 

same of his responsibilities in 1945 and 
retinal dn 1 in 1040. 
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this last period his interest in the origins * 
of geo and related arta (he waa & founder-member 
of the iety for History of Science) was revealed 
in two presidential ad to. d Geologiste' 
He Hide on the early history of practical geology 

mining in Britain, and in papers on antiquarian 

subjecta—‘eagle-stones’, loadstones, ‘murrhine’, early 

ly and museums—in which & high order 

of ERREA scholarship was delightfully blended with 

geology. He also wrote on oil, reeervoir-dams and 
fluorosis. 

Profoundly influenced in his youth by what was 
then known as the ‘Oxford Movement’, Bromehead 
practised religion with characteristic thoroughness. 
He is remembered with affection by the many who 
experienced his kindliness and culture, his wisdom 
and, not least, his firminess in momenta of crisis. 

: Warr EDWARDS 


Mr. R. S. Styles and Mr. F. W. Campbell 


RówAnLp BrmpPHEN STYLES and Fredérick William 
Campbell, who wero &ttached to the Division of 
Radiophysics of the Commonwealth Scientific and 
Industrial Research Organiration, Australia, were 
Killed in an aircraft accident near Sydney on October 
27 while engaged on research in cloud physics and 
naturel rain formation. 

Styles and Campbell were on a routine flight in an 
R.A.A.F. Dakota fitted for cloud ‘probing’ using 
microwave radar and special instruments designed 
in the Division of Radiophysics for observing cloud 
temperature, liquid-water content and cloud droplet 
spectra. The aircraft had been investigating clouds 
over the sea and reported that it was descending 
from 6,000 ft. to 2,000 ft. through low cloud and 
heavy rain preparatory to returning to base. It 
failed to report at the next check-point, and an 
intensive emergency search was immediately organ- 
ized. Oll, wreckage and & half-inflated rubber dinghy 
were found a short distance out to sea, and some 
items recovered were identifled as belonging to per- 
sonnel on the aircraft; all on board, including an 
R.A.A.F. crew of four, were killed. 

Mr. Styles was born in Sydney, New South Walesa, 
in 1926. At the University of Sydney he took a 
course combi physics and electrical engineering. 
He graduated with the double degree of B.So. and 
B.E. and joined the Radiophysics Division as a 
research officer in March 1948. His initial work 
concerned radio aids to aircraft navigation, to which 
he made valuable contributions. He was then trans- 


` ferred to work on rain and cloud perd and his 


obvious ability and enthusiasm soon led to his taking 
a major part in airborne observations of natural rain. 
His observations of the development of non-freezing 
clouds to give rain are of particular interest. Hoe also 
contributed signifloantly to the development of 
instruments in this field and displayed a marked 
ability for organizing, implementing and analysing 
results in this difficult field of research. He leaves a 
widow and an infant son. 
Mr. Campbell was born in 1915, at Norseman, 
Western Áustrelia. After successfully completing a 
rg&dio course at Perth Technical College in 1934, he 
t the vicem dpi a radio engineer in Perth. 
rt the P nd World War he served with the 
Royal Air Forco, sing do We seals of Rador 
leader. He undertook specialized radio and radar 
courses at Prestwick, Great Malvern and elsewhere, 
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was mentioned in dispatches for meritorious ical 
services and was finally senior radar officer t$ No. 38 
Group, R.A.F. After the War he was appomted to 
the Department of Civil Aviation in Sydney. He 
joined the staff of the Commonwealth Scientific and 

ustrial Research Organization in August 1947 as 
a technical officer, and was an active member of the 
team carrying out flight trials and experiments on 
radio aids to navigation. He had ‘a first-class know- 
ledge of aircraft radio equipment. Hoe later joined 
the Rain and Oloud Physics team and for several 
years worked in ip with Mr. Styles. Mr. 
Campbell was married and had two young children. 
The death of these two young men is a tragic loes 
to Australia. Their work in the fleld of ram physics 
‘waa just beginning to bear fruit, and their loss means 
& serious setback to the research in cloud physics 
which has progreased so well in Australia. 


Dr. E. H. Hunt 


De- Epwxuspb HEqNDERBSON Hunt was educated at 
Harrow and Balliol College, Oxford, where he tdok a 
first in physiology under J. B. 8. Haldane, and went on 
to Bt. Bartholamew’s Hospital, London, where he 
added the F.R.O.8. to his M.Ch.(Oxon.). He then 
accepted the appointment of chief medical officer to 
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NEWS an 
Queen Ellzabeth College 


Tan granting of a Royal Charter to Queen Elizabeth 
College, University of London, marks the beginning 
of & new phase in the work of what has hitherto been 
known as King’s Oollege of Household and Social 
Science. Beginning as a department of King’s College 
for Women in 1908, it gradually developed research 
and ing in the scientific aspects of household 
and social work, until in 1020 there was introduced 
the first degree in these subjecta—B.80. (Household 
and Social Science). 1928, the department became 
an ind t school in the University of Lóndon 
under title of King’s College of, Household and 
Social Bcience. It, played & prominent part in the 


development of dietetios as & study, and 
began, in 1038, the first courses to & diploma 
in dietetice. Now, with its risen and its 


From October 1953 it will be training men 


and women undergraduates in the science of nutrition, , 


to the new degree of B.Bo. (Nutrition). Bo 
far as we know, there is no other university in Britam 
which grves an. an undergraduate course for a frst degree 
in this subject. A brief account of this 
of the new degree of B.8c. (Household Science) was 
given in Nature of August 9, 1952, p. 226. 


‘Krillum’ 

Ix December 1951 publicity was given to the 
discovery of a new way of improving soil structure 
by the use of certain synthetic po pro- 
duced by Monsanto Chemicals, Ltd., under the trade 
name 'Krilium' (see Nature, 171, 7; 1958). Other 
conditioners were afterwards announced by other 
manufacturers. During 1952 experiments have been 
made with ’ by several agricultural research 
institutes in Britain and by the National Agricultural 
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the Nizam’s State Railway, Hyderabad, more or leas 
as & temporary measure, but he found his life's work 
there. Apert from the constant pressure of his 
medical and surgical work at the Lallaguda Hospital, 
he developed a large private practice, which took 
him into all parte of the great city. The wide first- 
hand knowledge of the country he so gained led him 
to interest himself in anthropology and archwology. 
He was a fellow of long standing of the Royal 
Anthropological Institute, and published the resulta 
of important excavations of the Hyderabad urn- 
burials, and other. papers, including a remarkable 
contribution on black io, from the olinical point 
of view. - His incomparable photographs of Elora 
and Ajanta were widely known and did much to 
encourage the interest m Indian art. Hoe 
was, also, & 00 r of Oeladon. On retirement, he 
became interested in scientific bee-keeping, and was 
chairman of the Farnham Association and a member 
of the National Honey Show committee. To these 
activities must be added the many research activities 
in India, from geology to archwology, which would 
have been impossible without his helping hand. He 
was a true oo to amy research worker who 
approached him, a real friend of India, and an 
unforgettable personality. 


K. pa B. CODRINGTON 


^ 


Advisory Service under the auspices of the Agri- 
cultural Research Council The substance used waa 
(Cab aa ee as "Krilium' 
189) and described as a sodium salt of poly- 
acrylic acid. This was the earliest available soil 
conditioner and in its original form proved somewhat 
difficult to incorporate in moist British soils. The 
resulta of the 1952 experimenta have now been 
examined. They were not expected to be more than 
preliminary, and no definite conclusions, therefore, 
can be drawn at this stage of investigation. The 
initial findings can be summarized as follows. (1) 
Improvement in structure after treatment was | 
apparent in many of the soils tested. (2) The uptake 
by plants of major and minor nutrients was not 
(8) The activity of soil micro- 
organiams (4) No conclusive evidence 
was obtained that the application of ‘Krilium’ caused 
any significant increases in crop yields of fleld or of 
glasshouse crops, though in certain cases increased 
yields were recorded. | Much more experimental 
evidence on the best method of incorporation, degree 
of aggregation and persistence of structure of treated 
soils, and the relation of these to crop yields is 
required before any definite conclusion can be reached. 
Towards the end of the year Monsanto Ohemicals, 
Ltd, made available a new soil conditioner, described 
as & calcium salt of: vinyl acetate—maleio acid 
copolymer. This was found to be more easily inoor- 
porated in soil and is stated to have better soil 
segregating properties than ORD, 189. i 
be continued in 1058. and the ts, when 
complete, will be published in the usual reports and 
journals. 


Associate Directorship of the 
Science Foundation 
Tua new post of associate director of the United 
States National Science Foundation has been filled 
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by Dr. Paul E. Klopeteg, at present the assistant 
director for mathematical, physical and engineering 
sciences of the Foundation, and his place is being 
taken by Dr. Raymond J. Seeger, the programme 
director for physical sciences in the Foundation. In 
his new appointment, Dr. Klopsteg will be responsible 
for assisting the director and the deputy director of 
the Foundation in following closely the development 
' of relationships with universities and with other 
Federal agencies ; he will also handle special assign- 
menta of importance to the scientific programmes of 
the Foundation. Dr. Klopsteg is a graduate of the 
University of Minnesota, and in 1916 he gained there 
his Ph.D. in phymcs. His professional career has 
been devoted to the administration of research, and 
before the Second World War he was president of 
the Central Scientific Co. During the War he served 
with the Office of Scientific Research and Develop- 
ment as chief of Division 17, Physios and 
Special Devices, of the National Defense Research 
Oommittee, which developed important i b 
and devices for war-time use. Later was 
assistant chief of the Office of Field Service, which 
organized and directed the sasignment of scientific 
consultants to the various theatres of war, and in 
this capacrty he served in Australia and New Guinea 
as chief of the Research Division, General Head- 
, Southwest Pacific. Dr. Klopsteg has been 
irman of the board of governors of the 
National Laboratory and is chairman of the Oom- 
mittee on Artificial Limbs of the National Research 
Council. He is at present on leave of absence from 
his post as professor of applied science and director 
of research of the Northwestern Technological 
Institute, Evanston, Ill. 


International Association for the 
Students for Technical Experlence 


Tos fifth annual report of the: International 
Association for the Exchange of Studente for Teoh- 
nical Experience (pp. 56; from the secretary, J. 
Newby, at the Imperial College of Science and 
Technology, London, 8.W.7) records continued pro- 
greas both numerically and geographically: 8,498 
students were sent abroad during 1952, an increase 
of 1,060 over the previous year. Yugoslavia joined 
the Association in January 1952, and the Saar and 
Turkey were represented at the conference of organ- 
izers. One large company with international mteresta 
selocted in 1952 twelve undergraduate students for 
nomination to ita overseas connexions and received 
twelve studente in Great Britain selected by ita 
overseas oounterpart. Places available abroad for 
Studente of business administration and commerce 
increased to 112 as compared with 85 in 1951. More 
students were accepted than were sent in the follow- 
ing countries (numbers shown. in bracketa): Sweden 
(547), Great Britain (114), United States (47), 
Switzerland (37) and Spain (2). Of countries i 
more students than accept, Austria (101), 
Germany (148), Netherlands (118), Finland (94), 
Denmark (98) and France (51) show the largest 
excesses. 

Since the establishment of the Association in 
1948, same 1,440 industrial and other organizations 
have reoeived foreign students under the scheme ; it 
is estimated that during the summer of 1952 mter- 
national industry and commerce contributed more 
than £161,000 to the Association's programme. The 
report includes an analysis of industries participating 
in the exchange and also of the subjects which 
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pertioipebing students were studying. A list of 
instituti and. firms taking part in the scheme is 
included under each country, and æ supplement 
gives further detaila of exchanges in which Great 
Britain participated in 1952, when 488 students were 
sent abroad and 602 foreign studente were received 
and placed. Travelling arrangements appear to requiro 
improvement, but relations between the students and 
other workers were entirely satisfactory, and an 
interim evaluation of the reports received on Britiah 
students indicates that 1952 haa been the best year 
both in the numbers sent abroad and in the service 
given. 


International Trade In Agricultural Machinery 


TECHNICALLY there is scope for much greator use 
of t machinery, &eoording to & roport 
issued by the Commonwealth Economic Committee, 
“A Survey of the Trade in Agricultural Machinery” 
(No. 86; pp. 174. London: H.M.S8.O., 1052. 7s. 6d.). 
Rises in the prices of agricultural machinery have 
been considerably leas than thoee of the principal 
agricultural commodities, while the urge for greater 
agricultural production Sia with widesproed 
increases in the cost of labour should combine to 
increase the demand for mechanization. Figures 
relating to world exports of agricultural machinory 
show that values rose from £25 million in 1938 to 
£800 million in 1951. In the post-war period, the 
United Kingdom has become the second largest 
manufacturer of tr&otors in the world, although she 
is still greatly outdistanoed by the United States, 
where the production is four and & half times as 
great. The report shows that recent developments 
have been directed towards reducing manual labour 
on farms, or mechanizing processes which call for 
seasonal peaks in labour. To reduce labour costa, 
balers, loaders and handling gear, electric fenoes and 
dung spreaders are being increasmgly used, while to 
decrease the need for casual labour, root harvesters 
in Europe, sugar-oane harvesters in Australia and 
eotton harvesters in the United States are being 
adopted. An important aspect of development has 
been the adaptation of standard implemonts to new 
tasks aa, for example, the application of rotary 
cultivators and combine harvesters to orops of 
irrigated rice in India. 


Sclentific Methods In the Natlonal Gallery Lab- 
oratory 


Aw article on “Soientiflo Method and the Art 
P’, by Mr. F. I. Q. Rawlins and Dr. A. E. 
Werner, of the National Gallery Laboratory, London, 
haa been published m Soetenoe Progress (90, No. 160), 
in which the authors review developments at the 
Laboratory since 1039 and show how the application 
of science has aided the care of pictures. Studios in 
the effects of temperature and humidity changes and 
the introduction of air-conditioning &re recorded. 
Recent work in the use of X-rays, ultra-violet and 
infra-red reys in the examination of works of art is 
discussed, and some details are givon of chemical 
and physical techniques now used in the treatment 
of pictures. 2 


Studies In Conservation : Journal of the International 
Institute for the Conservation of Museum Objects 
Tua appearance of & new periodical is in these 

days an event of prime importance, and especially 

if that periodical may interest comparatively few 


200 - 


members of the public, because then the tare is 
even more hazardous. The first number bas now 
been published of Studies in Conservation (1, No. 1; 
October 1052. Pp. 48. London and Edinburgh: 
Thomas Nelson and Sons, Ltd; about 2 Nos. a year, 
21s. net & year), which is the journal of the Inter- 
national Institute for the Conservation of Museum 
Objects, and it raises this very issue, for, alth 

the public to which the journal is addressed is 

ib is very important inasmuch as the preservation 
of the world’s art treasures depends on the standards 
maintained in practice by a relatively small number 
of professional conservators. When ‘Technical 
Studies in the Field of the Fine Arta" discontinued 
publication, conservators were left without any 
medium of communication of a strictly comparative 
type; it is this gap that it is hoped the new journal 
will fill. The policy adopted and the scope of the 
work covered by the journal is well in the 
editor’s preface: ‘Whereas nothing leas than the 
best—and that implies the most meticulous—in the 
way of scholarship will suffice, there is every reason 
why studio and laboratory processes should receive 
equal prominence. Knowledge advances by the 
mastery of technique . . .". This statement is fully 
upheld by the contente of this first number, which 
contains articles written by authorities in their 
respective subjecta covering a wide field; they 
include an account of & detailed investigation of the” 
Dirk Bouts altar-pieoe, an interesting X-ray exam- 
ination of an ancient metal object, and a record of 
valuable data concerning the hygroscopic behaviour 
of wood. All the investigations have yielded results 
that are of great interest to those engaged in the 


conservation of museum objects. The number closes- 


with reviews of books dealing with the treatment of 
ictures, metallurgy in antiquity, defecte of paint 
and the surface chamistry of solids. The editor 
and publishers are to be congratulated on the pro- 
duction of & most acceptable first number, both on 
acoount of the choice of material and the quality of 
De E &nd the reproductions. The journal 
should appeal not ‘only to those who are direotly 
concerned with the problems of conservation but 
also to the far wider circle of those who take & general 
interest in museum objects. 


New Spectrophotometer for Visible and Near 

Infra-red Radlatlon 

A NEw spectrophotometer, the ‘SP. 600’, for 
accurate colorimetric measurements within the 
visible and near infra-red regions of the spectrum, 
has been designed by Unicam Instrumente (Cam- 
bridge), Ltd., of the Arbury Works, Cambridge. 
With this instrument the analysis of a sample, or 
comparison with a reference substance, can 
speedily carried out. Over the greater part of the 
spectral range the band-width is about 30 A., and 
this is sufficiently narrow to reduce to & minimum 
effects commonly associated with spectral impurity 
at the selected wave-lengths. The instrument controls 
are simple to operate and consist of the folowing: a 
wave-length dial, calibrated in 10-A. divisions from 
8600 to 4500 A. and then in 20, 50 and 100A. to 
10,000 A.; oontrols for slit width, dark current, 
tranamission or optical density; and a selector 
switch for & red or blue (for use below 6500 A.) 
cell. The light source is & tungsten lamp, and the 
optical system is & simple Littrow monochromator 


oer duse Pt ee ee 


Bias and hi -tension voltages are pro- 
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vided by dry batteries housed underneath the 
spectrophotometer, but lamp and heater supplies 
must be obtained from an external 12-V. source. 
The illustrated pamphlet describing the instrument 
includes & tranamussion/wave-length graph of Chance 
O.N. 12 didymium glass taken on a standard form of 
the spectrophotometer, and details of the dimensions 
and accessories of the instrument. 


Educational Grants for Training In Plastics 


Tum trustees of the Plastics Industry Education 
Fund have decided as an experiment to allot up to 
£2,000 over & period of two years for maintenance 
grants for students attending a new two-year fall- 
time course in plastics at the Borough Polytechnic, 
London. The course, which is for a minimum of eight 
Students of about sixteen years of who have 
taken the General Certificate of ucation, will 
follow the syllabus of the City and Guilds of London 
Institute, leading to the diploma of the Plastics 
Institute at the end of the second year. Applications 
to’attend the course should be made to the Principal, 
Borough Polytechnic, London, 8.E.1. The trustees 
have also decided to allot £2,000 for capital equip- 
ment in technical colleges in Great Britain, which 
will include the Acton Technical College, the College 
of Technology, Birmingham, the Newton Heath 

` Technical College and the National College of Rubber 
Technology. : 


Awards for Technical Articles on Radio 

Tue Radio Industry Uounocil is continuing ita 
practice of making awards of 25 guineas, up to an 
average of six a year, for technical articles on radio 
published during the past year in any public journal. 
The principal criteria in judging will be the value of 
an article in making known British achievement in 
radio and electronics, originality of subject, technical 
interest and presentation and clarity. Only authors 
whoee salary is not mainly or wholly gained by 
writing are eligible. They should submit their wor 
(five copies if possible) to the Secretary, Radio 

Council, 59 Russell 


niis d 8 , London, W.O.1, 
iot whom. all-furthar particulars can. be btainod. 


Research Fellowships at Government Sclentific 
Establishments 


For several years Ministry of Supply research 
fellowshipe, tenable at Harwell and certain other 
Ministry of Supply establiahments, have been offered 
annually, and now & small number of similar research 
fellowships is being instituted at other government 
scientific establishments. A considerable choice of 
subject will be allowed to research fellows, provided 
that it falls within the fleld of work covered by the 
establishment to which they are ‘attached. The 
fellowships will be tenable for three years and will 
carry benefits under the Federated Superannuation 
System for Universities. Remuneration will 
on individual merit and experience and will be £800- 
1,000 & year inclusive for senior awards and £500—700 
for junior awards. The fellowships will be adver- 
tised by the Civil Service Commisaion as the occasion 
arises, and advertisements for the first awards should 
appear within the next few weeks. 


Colonial Service: Recent Appointments 

Tux following appointments in the Colonial Service 
have recently been announced: B. G. Kinloch 
(assistant game warden, Uganda), game warden, 
Uganda; A. F. W. Sheffield (principal agricultural 
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officer, Nigeria), deputy director of agriculture, 
Eastern Region, Nigeria; E. H. Probyn (senior 
assistant conservator of foresta, Cyprus), conservator 
of foresta, Tanganyika ; P. E. Glover (research officer 
(botanist), East African Trypanosomissis and Tsetse 
Research and Reclamation Organization), chief fleld 
geologist, Kenya; T. H. P. Hartley and J. A. 
Howarth (agricultural survey officers, Gold Coast), 
principal agnoultural survey officers, Gold Coast; 
F. A. Leeds and D. Westwood (agricultural officers, 
Gold Coast), senior agricultural officers, Gold Coast ; 
L. Lotringer, J. A. Makinde, S. Z. Moozaraki and 
G. E. Okiy (agricultural superintendents, Nigeria), 
agricultural officers, Nigeria; K. V. W. Nicholls 
(meteorologist, East Africa High Commission), senior 
meteorologist, British Caribbean Meteorological Ser- 
vioe, Trinidad; H. T. Shewan (agricultural survey 
officer, Gold Coast), principal agricultural survey 
officer, Gold Coast; B. D. A. Beck, plant breeder, 
Nigeria; 8. R. Chant, plant pathologist, N i8 ; 
C. M. Grieve, agricultural officer, British Honduras ; 
A. D. H. Joblin, agricultural officer, Uganda; R. G. 
Poultney, pasture research officer, Kenya; J. H. 
Proctor, entomologist, British Guiana; R. Mac- 
Donald, geologist, Uganda; R. H. Cammack, 
scientific officer (mycologist), Nigeria; A. G. Smyth, 
sou scientist, Nigeria; R. F. Coughlan, veterinary 
research officer, Federation of Malaya; C. J. Price, 
veterinary officer, Uganda; J. G. Tremlett, veterinary 
officer, Northern Rhodesia; E. M. MoWatt, veter- 
inary offloer, British Guiana; T. R. Paton, scientific 
officer (soil chemist), North Borneo; J. D. Randall, 
statistician, East Africa High Commission; W. W. 
Reece, stock development officer, North Borneo ; 
R. A. Eyre-Smith, livestock improvement officer, 
Kenya; R. L. Sykes, leather chemist, East Africa 
High Commission; Miss M. S. Timpson, computer, 
Uganda; R. J. Wedderburn, assistant conservator 
of forests, Nigeria. 


The Night Sky In February 


NEw moon occurs on Feb. 14d. Olh. 10m. U.T., and 
fall moon on Feb. 28d. 18h. 59m. The following 
conjunctions with the moon take place: Feb. 5d. 
18h., Saturn 8° N.; Feb. 16d. 23h., Mara 5° S.; 
Feb. 17d. 09h., Venus 2° 8. ; Feb. 19d. 14h., Jupiter 
6° 8. Mercury, in superior conjunction on February 
2, is not well placed for obeervation until later in the 
month. On February 14 and 28 ıt gets at 18h. and 
19h. 16m., respectively, and can be seen in the 
western aky after sunset in the latter part of the 
month. Venus 18 an evening star and sete at 21h. 
O6m., 21h. 35m. and 21h. 50m. on February 1l, 14 
and 28. respectively. The visible portion of the 
illuminated disk varies between 0 51 and 0-34, and 
the stellar magnitude is about — 4-2. Mars is visible 
in the early evening hours, its time of setting being 
about 20h. 50m. during the month. Ita stellar 
magnitude is 1-8; in the early part of the month it 
lies a little south of à Piscium, and towards the end 
of the month a little south of e Piscium. Jupiter 
esta at 1h. 18m., Oh. 26m. and 23h. 46m. on February 
1, 14 and 28, respectively, ite stellar magnitude 
varying between — 2 and — 1-8. At the end of the 
month the planet lies & little south of è Arietis. 
Saturn rises at 28h. 40m., 22h. 45m. and 21h. 55m. 
at the beginning, middle and end of the month, 
respectively. Its stellar magnitude is 0-8, and it lies 
& little north-east of « Virginis during the whole of 
February. Occultations of stars brighter than mag- 
nitude 6 are as follows, observations being made at 
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CGreenwifh : Feb. 2d. lh. 37-6m., p Leon. (R); Feb. 
4d. 2h. &B-2m., q Virg. (R). R refers to reappearanoo. 
A partial oclipse of the sun, invisible at Greenwich, 
takes place during Feb. 13-14. It begins on Feb. 
13d. 28h. 12m. at lat. 21° 56’, long. — 111°, end 
ends on Feb. 14d. 02h. 45-6m. at lat. 68° 27’, long. 
164° 08’. The magnitude of the greatest eclipse 14 
0-760 (sun’s diameter 1-0). 


Announcements 

Tas Third General Assembly and International 
Congress of the International Union of Crystal- 
lography will be held m Paris during July 21-28, 
1954. Theee dates have been chosen in consultation 
with the French National Committee for Crystallo- 
graphy and with the national committees of all the 
adhering bodies. Further particulars of the mooti 
will be given from time to time in Aca Ory 
lographica and elsewhere, or may be obtained from 
the general secretary of the Union, Dr. R. C. Evans, 
Crystallographic Laboratory, Cavendish Laboratory, 
Cambridge. 

Tam spring conference of the Geographical Associa- 
tion will be held in the Diocesan Training College, 
Lincoln, during April 7-11, under the presidency of 
Dr. O. J. R. Howarth. The programme mainly con- 
sists of excursions of various sorts, but, in addition 
to the usual social functions, there will be & number 
of lectures, including the presidential address for 
1952 by Prof. F. Debenham, and also an exhibition 
of maps, plans, books, etc. Application forms, which 
must be returned by February 16, and further 
information can be obtained from the honorary 
conference secretary, Miss Margaret Goodrich, 
Training College, Lincoln. 

A SYArPOSIUM on molecular structure and spectro- 
scopy, on the linea of those of previous years, will be 
held in the Department of Physics and Astronomy, 
Ohio State Univermty, durmg June 15-19. The 
interpretation of molecular spectroscopic data as well 
as methods for obtaming such data will be discussed, 
and, in addition, there will be sesmons devoted to 
aspects of spectroscopy which are of current interest. 
Further details oan be obtained from Prof. Robert 
A. Oetjen, Department of Physics and Astronomy, 
Ohio State University, Columbus 10, Ohio. 


Last No. 7 (pp. 77, December 1951) of “Scientific 
Papers published in the Middle East”, now issued by 
the Middle East Science Co-o tion Office, Cairo, 
includes the papers received by that Office during 
November 1, 1950-September 30, 1951, and covors 
Afghanistan, Egypt, Iran, Iraq, Israel, 
Lebanon, Pakistan, Sudan, Syria and Turkey. There 
is the usual list of periodicals, arranged by country ; 
tho Pape themselves are by sciences and 
technologies &ooording to the decimal classification. 

Tug Ministry of Agriculture and Fisheries 18 
offering the following scholarships for rural workers, 
or the children of rural workers, of seventeen years 
of age or more: ten Bonior scholarships, tenable at 
universities or colleges, for degree or diploma courses 
in an agricultural subject or veterinary science ; 
sixty junior scholarships and six extensions for 
existing holders, tenable at farm institutes, for one- 
year courses. Selection is by interview only. Further 
information and forms of application (to be com- 
pleted by March 31) can obtained from the 
Secretary (Room 314), 1 Cambridge Terraco, Regent’s 
Park, London, N.W.1, or from the education offices 
of County Councils. 
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pean aes UM IDA on of Exploration Geo- 
physicists ita third meeting at the Stadthalle, 
Hanover, during December 8-5. More than a hundred 
and fifty members and guesta from various countries 
in Europe and the United States attended. At the 
business meeting held on the first day, the final 
arrangements for the publication of the Aasociation’s 
journal were announced and approved. The journal 
will be entitled Geophysical Prospecting and will be 
published quarterly, the first iasue appearing, prob- 
ably, in March. Twenty papers were presented at 
the technical sessions. They comprised ten on seiamio, 
seven on vity, one on magnetic and two on 
electric problems of ing. 

Few people outmid» Germany are aware of the 
remarkable progress which has been made by geo- 
physical firms in that oountry in the application of 
seismic methods underground in mines. The location 
of faults, metalliferous vems, and the accurate 
mapping of smuous or faulted veins are problems on 
which considerable successful work is being 


Maas (Germany) of recent marine seiamio observations 
undertaken in the Baltic Sea. By means of these 
observations, perhaps the first of their kind to be 


made off a coast, it became poemible to 
fill in the of a seismic section observed on land 
between Flensburg and Kiel. 


The existence of multiple Teflexions sometimes 
causes difficulties in the Interpretation of seismic 
reflexion records. Ib has been the general tendency 
for these multiples, when they exist, to oocur in areas 
which, structurally, have been little disturbed, but & 
paper submitted by H. Richard (France) 
strated the existence of multiples in certain areas 
marked by steep dips and faulting. A particularly 
in ing. case was the simultaneous recording of 
multiple reflexions from horixontal beds within a 
graben, and other oblique multiple reflexions from 
the steeply inclined beds at the boundaries of the 
graben. In describing the possible paths traversed 
by the reflexiong, the author made some startling 
suggestions and introduced conceptions which were 
novel. The succession of seismograms obtained along 
& section across the graben, when placed in sequence 
below each other, furnished an unusual picture of 
d prid the geological structure, the vertioal 
ines exions in the early parts of the seiamogram 
depleting the horizontal beda within the graben and 
"the later oblique lines of reflexions, forming overall 
the shape of a V, depicting the two inclined 
boundaries of the graben. 


(Germany). 
example was described which suggested 
‘reflexions’ caused by diffraction can. almost oer; 
tainly be detected if they arise from shallow beds in 
a faulted area with wide fracture rone; but the effect 
from deeper beds is negligible. Two papers, fram J. 
Bahoeffüer (France) and H. J. Dürbeum (Germany), 
dealt with the frequently considered problem of 
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PROSPECTING 


improving seismic interpretation by taking into 
account the departure of the actual ray-paths from 
the normally aesumed straight-line paths. 

The Department of Geophysics of the Amt für 
Bodenforschung, with the co-operation of the oil 
companies concerned, is engaged in a compilation of 
the data furnished by well velocity-surveys carried 
out in north-west Germany, on the lines of & similar 
compilation undertaken in the United States which 
has been of considerable value to American geo- 
phyaigieta, The résults of this German work to date, 

on Beventy-four well velooity-surveys carried 
out during a period of eighteen years, were described. 
The data covered depths down to nearly six thousand 
feet, and in ing comparisons were made with the 
nding date from the United States. 

A useful electronic device for overoaming the effecta 
of static on seismic shot signals was described in & 
paper submitted by A. T. Dennison and F. A. Roberts 
(Great Britain). Pronounced static can cause serious 
delays in seismic long-range refraction surveys, and 
a device such as this should prove invaluable in these 
circumstances. 

The seismic session of the meeting was rounded off 
with two interesting papers describing methods of 
ascertaining the velocity of sound waves in rock 
samples. In & demonstration of the first method, by 
H. Baule (Germany), supersonic pulses were trans- 
mitted through a cylindrical core of the rook specimen 
by & magnetostrictive driver attached to one end. 
The pulses were received at any chosen. distance along 
the core by a small crystal pick-up resting on the gpeoci- 
men. The tranmnitted and the wave form of the 
received disturbance were displayed stationary on a 
cathode-ray tube, together with a time scale furnished 
by a quarts clock, and the travel-time could thus be 
measured. Observations made at different distances 
enabled a time-curve to be drawn from which the 
velocity could be determined. The second 
method, described by E. Miller (Germany), has the 
advantage that only quite amall specimens of the 
rock are required. The sample is prepared by making 
a aingle cut, so as to produce a plane face, and then 
it is di in a fluid of known sound velocity. On 
the plane face of the sample a minute explosion is 

uoed by an electric spark, and the two weve- 
produced in the fluid by the longitudinal and 
transverse waves through the specimen 
are photographed by schlieren method. The 
angles between each wave-front and the plane surface 
of the specimen are measured, and the velocities and 
elastic constants thereby determined. - 

The session on gravity i x essen pig 
paper by B. J. Hofman (Holland) desoribing develop- 
ments in marine gravity surveying. Experience has 
shown that remote-control underwater instruments 
have many advantages, and operational costs using 
such instruments are lower than with other systems 
utilizing land instruments on tripods or in diving 
bells 


The uses of the first, second and even higher 
derivatives of gravity in the interpretation of fleld 
observations were considered in papers by V. Baranov 
(France), O. Rosenbach (co-authors R. Koehler 
and E. Wirth) and B. Kosbahn (Germany). A par- 
ticularly interesting contribution by 8. Saxov 
(Denmark) shed considerable light on the relative 
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values of the various derivative methods in emphas- 
izing structural anomalies at different depths. 

Prof. J. Goguel (France) described certain features 
of the geological interpretation of the gravity map 
of the Pacin basin, and Prof. O. Veochia (Italy) gave 
a detailed account of the regional structure of 
- northern Italy deduced from gravity measurements. 
The results of magnetic investigations over the 
palæozoio massif of Serpont, in Belgium, were 
described by C. Gaibar-Puertas (Spain) and E. Hoge 
(Belgium). The applications of conformal repre- 
sentation in the interpretation of the results of 
tellurio current surveys were considered in a detailed 
communication by G. Kunetz and J. C. de Gery 
(France). The final paper at the meeting dealt with 
the application of anae e in the searoh for further 
supplies of drinking-water in Western Germany, and 
it is interesting to learn that considerable success haa, 
attended the application of geoelectrical measure- 
menta in quite a number of the hydrological problems 
which are involved. D. T. GzBMAIN-JOXES 


1 Nature, 170, 280 (1052). 


SCIENCE MASTERS’ ASSOCIATION 


ANNUAL MEETING 


HE annual meetmg of the Science Masters’ 

Association was held in the Chemical 
of the Royal Oollege of Science, London, 8.W.7, 
during December 30, 1952—January 2, 19058. The 
eund cd Cee cu a ae ae 

ice of the Community", and, with the oo-oper&- 
tion of the heads of the science de ta of 
the Imperial College of Science and Technology, the 
Science Museum, the Metropolitan Police Forensic 
Laboratory, the Bcientiflo departments of the London 
County Council and members of the Aseoci&tion, the 
widespread use of science in the modern world was 
adequately and realistically displayed.  , 

In his presidential address, Sir Graham Savage, 
until recently the education officer to the London 
County Council and previously for many years chief 
staff inspector to the Board of Education, made a 
survey of the of science durmg the past 
hundred years. He illustrated his talk by quota- 
tions from many sources not met with in 
the normal educational circles, and concluded by 
looking forward to & possible ion of scientific 


teaching, ing the hope that greater freedom 
would be ted to the i teacher to enable 
him to the most of material at his disposal 


or of that which he might be allowed to acquire. 

Mr. L. O. Niokolle, director of the Metropolitan 
Police Forensic Laboratory at New Scotland Yard, 
London, in & lecture enlivened by many touches of 
humour, described the application of scientiflo 
methods dealt with by his Department. lllustreting 
his lecture by examples taken from his own wide 
experience, he emphasized the necessity for wisdom 
or common sense, as well as for highly akilled tech- 
nical knowledge, in the solution of practical problems. 
He appealed to soienoe masters to try to instil into 
their students-the need for wisdom. At present, he 
said, too many highly skilled workers are becoming 
technicians, and too few are becoming scientists. 
Forensic science demands the use of a little scipnoe 
but a lot of common sense as, for example, when & 
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member pf his staff identifled by means of detailed 
analysis specimens of paint as containing the 
same io elemente and declared them identical, 
while omitting to obeerve that one was green and 
the other brown. Mr. Nickolls desoribed the work of 
his Department as falhng under four headings: to 
tell whether & crime -bas actually been committed ; 


_to say who did it; to supply corroborating evidence ; 


and to increase the weight of the evidence when the 
cases are presented before the courts. These points 
were most adequately illustrated by photographs of 
activities which had been brought to the notice of 
the Laboratory. 

The heads of the D of Botany, Physics 
and Organic Chemistry of the Imperial College of 
Science and Technology—Prof. W. Brown, Prof. 8. 
Devons and Prof. R. P. Linstead, respectively— 
described work done recently in their Depart- 
ments. Prof. Brown, in dealing with the problem 
of plant diseases, said that it would be possible 
only to akate lightly over the fleld of study of 
pathology in plants. His aim, therefore, would be 
to give the main lines along which one proceeds to 
deal with the problem. As contrasted with veterinary, 
and especially medical, work, the methods of plant 
pathology have to deal almost entirely with popula- 
tions and not with individuals. Inasmuch as a 
plant disease almost invariably damages the plant so 
that it rarely recovers, the plant pathologist is more 
concerned to ward off disease than to deal with it 
once it is fully established: the adage, ‘prevention 
is better than cure’, appeals to him with particularly 
strong force: -The lines of defence include such things 
as improved cultural practice, protective fungicides 
and bactericidea, breeding of resistent types of planta 
and the control of the spread of infective material. 
In connexion with the last-named, there exists oon- 
siderable legislative repercussions for the unwary. 
Prof. Brown’s lecture was illustrated by museum 
specimens, cultures of pathogenic organisms and with 
lantern slides. Prof. Devons dealt with the electro- 
magnetic radiation from the nuclei, discussing the 
factors involved and the methods used in investi- 
gating the phenomenon. Prof. R. P. Linstead dis- 
cussed the oxidation-reduction systems and, in par- 
ticular, the hydrogen transfer from donor to acoeptor 
molecules, giving 88 the most remarkable those 
changes which take place in the living cell. The 
mechanism of some transfers of and the 
energy changes involved were di 

Mr. F. A. Meier, of the University of London 
Institute of Education, gave one of his customary 
lecture demonstrations, this time on & theoretical and 
experimental in the teaching of the M.K.8. 
systems of electrical unite. Mr. Meier can always be 
relied upon to attract and hold the attention of a 
large audience of physiciste, and this year was no 
exception to the rule. 

New semi-micro experiments and their application 
to qualitative analysis were described Mr. H. 
Holness, of the South West Essex Technical College. 


"This was followed by & visit to the Oollege, where 


students demonstrated the new techniques and 
apparatus, and where members were given an 
i using some semi-micro apparatus for 


by & tour of the 
Museum. He described his efforts to increase the 
co-opertion between the schools and the Museum, 
and to display to the general and to the specialized 
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and informed public alike how scientific | achieve- 

ments have and can impinge upon the lifelof man- 

' kind.: Dr. Sherwood Taylor also indice. that 
were there & suitable demand he would be prepared 

to consider following the lead of the National Gallery 

and organize exhibitions of museum material outaide 

London. 
Dr. T. P. Colel of the British Iron and Steel 

how inoreased  effloienoy in 
the manufacture of steel depends upon the skilful use of 
the scientific worker, and that the industry, with-ite 
equipment costing millions of pounds, can only 
function successfully if science is applied at every 
stago and in every process; there is therefore a need 
and an. opening for more, and for more highly trained, 
scientists. 

- The Departments of the Medical Officer of Health 
and of the Hngmeer of the London County 
Council provided and demonstrations of the 
direct &pplioation of science in modern life. An 
informative lecture upon the drainage of London 
from the earliest times to the present day, with a 
discussion of the many problems involved, showed 
how life in & congested city can be maintained and 
also the risks to-which those who are involved in the 
sewerage system are exposed. A colour film of this 
- work was shown in the County Hall, London, after 
which the laboratories of the Chernist-in-Chief were 
i In these laboratories more than twenty- 
five thousand samples are investigated annually, 
including samples of air from the mdon tunnels, 
water fram the rivers, from the wells in the Council's 
institutions, from swimming pools and*beths, paints 
and building materials, laundry materials and fabrice 
with their resistance to washing, and the control of 
all of sewage treatment. Time ni only 

& brief inspection of the extensive display set out by 
the twenty-six graduate chemists their twenty- 
ight assistants. ` E 

owever, the most spectacular lecture of the 

Tseng wes UADIT that diese Dy Dr C. W. W. 
Read, director of education for West Suasex and 
chairman of the West Sussex Beekeepers Association, 
who showed how a method haa been devised for 
inseminating instrumentally the virgin queen honey- 
bee while still in captivity. Hitherto mating has been 
done on the wing and therefore beyond human 
control. A special micro technique is Involved, and 
this was demonstrated both by means of the & tus 
and by a coloured film of all the processes involved. 
By suitable sized screens in the hives, the queen bees 
and the males can be separated fram the ‘workers’. 
The drones can then be marked for identification 
purposes, so that the males used may be those 
carrying known breeding characteristica. The virgin 
queen honey-bee and the drones are &nmethotized in 
carbon dioxide under suitable conditions, the semen 
collected from the males and, by the use of micro 
seekers and & micro pipette, 5 cu.mm. of semen 
is injected into the virgm queen bee. In this way 
complete control is exercised, and any type or strain 
can be bred. As five generations & year can be 

obtained, the purity of the strains produced can be 

M paren ru pe The film which illustrated 
the lecture deserved all those adjectives that are 
often reserved for the commercial cinema. 


As usual, one of the most useful features of the. 


meeting was the display of apparatus and teaching 
devices made by the members, which extended from 
cotton reels and their uses in physics to “Nuclear 
Disintegration by Cosmic Rays”. The programme 
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for each afternoon consisted of visits to laboratories, 
institutions and works, all of which had a high - 
scientific value. A reception was held in the County 
Hall, London, on the evening of January 1. 

Nearly nine hundred signed the register of attend- 
ance, every part of the British Isle and many. 
oountries overseas being represented. 


INDUSTRIAL .. 
CHEMICAL EQUIPMENT IN THE 
UNITED STATES 


is an tani ur ue that during- the present 
oentury the ical ind has developed at a 
far greater rate in the United States than it has in 
Europe. At the beginning of the First World War, 
Europe was the main centre for the production of 
chemicals, and the output in the United States was 
comparatively small; at present it is estimated that 
two-thirds of the world’s supply of synthetic organio 
chemicals originates in the United States. It is to be 
noted, however, that via dan excels in the 
making of original goientiflo di rieg; it is in the 
-Tapid development of these discoveries to industrial 
nur uon Hi paean So EUN RUE 
marked superiority. Typical examples are detergonta, 
penicillin, yoin, many plastica, silicones and 
chemicals from petroleum, all of which could 
be bought in the United States before being made on 
the eastern side of the Atlantic. The main reason for 
this is usually ascribed to the very large number of 
ical engineers available in the United-States for 
development work, and the very small number trained 
elsewhere, the ratio béing of the order 20 to 1 so far 
as Great italio ia concerned. During the past 
few years numerous reports and discugsions have 
emphasized this state of affairs, and many recom- 
mendations have been made for training chemical 
engineers in much larger numbers. 
Tho latest approach to the subject ia wider in 
and is & report* entitled "Ghennitel Apparatus iin the 
U.S.A.” made to the Office of European Eoonomic 
Co-operation by & group of experts who visited & 
number of American firms. The title is not a ha 
one, a8 it fails to convey the expressed object of the 
mission, which was to investigate so far as possible , 
the reasons for the great development ‘of the 
American chemical industry. It is obvious that such 
& task would be beypnd the powers of any amall body 
of men in a reasonable time, and consequently the 
mission has bean forced merely to mention some of 
the causes of development and, after contact with 
some twenty manufacturing firma, to write more 
detailed accounts of a few selected operations. The 
result is bound to be unbalanced, but it is, none the 
leas, very readable. Another diffloulty with which 
the mission had to contend was the use of the term 
' as the antithesis of ‘United States’. Europe 
is far fram being one country, especially where 
chemical engineering is- concerned, Bo that to state 
that & process or machine is not commonly used in 
Europe may be quite accurate where some of the 
component countries are concerned, but incorrect in 
other cases. This is particularly noticeable in the 
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case of chamical engineering training, the description 
of which in Europe oan scarcely be taken to apply 


` to Great Britain. 


` 


In Part 1 the authors discuss the faotore which’ 


tend to give American manufacturers an advantage 
over corresponding firms in Europe. Some of these 
are as follows: more chemical engineers; superior 
natural resources; larger home market; stro 
internal competition ; more vigorous sales methods ; 
greater interest in: new proceases, products and 
materials; breaking down of pire aaa projects 
ito simple units each dealt with by specialists ; 
greater use of sub-contractors ; more standardization, 
internal and external; greater readiness of firms to 
publish process details; availability of much em- 
pirical information ; superior methods of transport 
and storage-; and more instrumentation and suto- 
matic control. 

It seams probable that the rise of the chemical 
engineer in the United States was originally due to 
the i of the oil industry. His success in 
this department led naturally to a call for chemical 
engineers in other branches of the chemical indus- 
tries, and the cumulative effect was to produoe the 
present large numbers, many of whom are employed 
sucoeasfully in industries not directly connected with 
chemistry. It is interesting to note, however, a 
serious decline in the number of new graduates in the 
subject, the 1953 figure being estimated at only 
36 per oent of that for 1950. This decline is common 
to other branches of engineering, and & similar trend 
may be observed in Great Britain. 

Many of the advantages listed above are directly 
dependent on size ; thus the larger the connexions of 
a specialist firm of equipment makers, the more 
designs can they hold fram which to suit a customer 
and the more oan they spend on research. The report 
emphasizes the attitude of American manufacturers 
towards new projecta, but fails to mention the 
deterrenta which exist, particularly in Great ‘Britain, 
in the shape of restrictive regulations, insufficient 
obsolescence allowance, the risk of loss and, in the 
event of success, the confiscation by taxation of & 
large percentage or sometimes nearly the whole of 
any gains. It is surprising that, in these ciroum- 
stances, development proceeds at all. 
^ Part 2 contains articles on process instrumentation, 
catalytic processes, distillation and extraction, heat 
exchange, special equipment, materials of con- 
struction, and transport and storage. With the 
exception of the first, these savour somewhat of the 
text-book, although an attempt is made to direct 


attention to plant and methods which are more- 


commonly used in the United States than in Europe. 
The twenty-six pages devoted to instrumentation 
give a clear picture of the extent to whick sutomatio 
control is used m the United States, and thirty-five 
diagrams indicate the variety of ways in which it can 
be applied, as well as showing some of the most 
modern instruments. It is emphasized that auto- 
matic control is not merely a device for saving labour, 
but that the operation of many modern plants would 
be impossible without it. 

"Ehe report itself is highly condensed and it is 
difficult in & brief notioe to give an &dequate idea of 
ite contenta. Few chemical or plant manufacturers, 
however, bearing in mind the limitations already 
referred to and reading the subject-matter in an 
i iring rather than in a critical manner, will fail to 

ideas or suggestions for which they may be 
grateful. H. E. Wareon 
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AjoMic ENERGY RESEARCH 
AT HARWELL 


‘HE main research p of the Atomic 

Energy Reeoaroh Establishment at Harwell sinoe 
its Inception in 1046-to the end of 1951 are described. 
in a fascinating and connected story of the work and 
problems of the Establishment, which is the first of 
ita kind to be published*. Some of the information 
has already appeared in scientiflo journals, but this 
new account is presented in a fashion whioh it is 
hoped will appeal to the more general reader. The 
subject, however, is far too technical to be appreciated 
and understood by any but those who have at least 
& background knowledge of the physios and chemistry 
of the atom. b 

Harwell is only & part, but an important oentral 
part, of the British &tomio energy project. It has 
been given two main tasks: to conduct research into 
all aspects of atomic energy, and to advise the 
production organization and furnish it with the 
scientific and technical information that it needa. 
The atomic pile or nuclear reactor is obviously the 
prirüary requirement, and the two Harwell piles— 

Gleep', the Graphite Low Energy Expermental Pile, 

which has been in almost continuous operation since 
August 15, 1947, and ‘Bepo’, the British Exper- 
mental Pile 0, which was started up on July 3, 1948 
—have proved imvaluable research tools. Full 
descriptions of these reactors have been published 
previously, but, for convenience, these are reproduced 
in an appendix to the volume. Gleep operates at 
100 kW., and Bepo, roughly of the same size, operates 
at 6,000 KW. with air cooling and is mainly concerned 
with the production of isotopes. These piles have 
been used to help solve problems in the deeign of the 
Windecale production piles, the main function of 
which is to produce plutonium. This branch of the 
work is briefly considered m the third of the nine 
sections into which the volume is divided. Other 
‘sections deal with the production and distribution of 
radioisotopes, perhaps the most widely publicized 
aspect of the work at Harwell; nuclear reactors and 
the production of useful power ; partiole accelerators, 
their purpose and the various forms m use at Har- 
well; methods of detection of radiation and of 
protection of atomic energy workers against damage 
to their health by exposure to radiation ; the funda- 
mental research programme involving chemical, 
physical and metallurgical investigations (engineering, 
biological and chemucal-engmeering work will be 
described in subsequent publications) ; and Harwell’s 
extramural relations in the two important categories ; 
collaboration, through research. and development 
contracts placed with academic, industrial or govern- 
ment laboratories, and exchange of scientific and 
technological ideas and information through published 
work, lectures, training schools and conferances. 

To the general reader the sections on radioisotopes 
and on radiation protection will make most eppoal. 
Present deliveries of isotopes, including those of long 
life which two years ago oould be obtained only from 
the United States, now number eight hundred a 
month, and an increasing proportion is now made by 
air transport to many overseas customers. Various 
applications of radioisotopes in biological, medical 

industrial flelds are described. The uso of 
cobalt-60 in place of radium is not so well known as 


* Harwell: the British Atomic Hnergy Research Establishment, 
1046-1951. Pp. 128+32 plates. (London: H.W.8.0., 1062.) 6. not. 
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it should be, and ihe recent introduction r&dio- 
active godium for skin-graft operations is an i rtant 
advance in plastic surgery. The protective measures 
taken at Harwell give some indication as to how much 
protection the general public may be able to get in 
atomic warfare. The instruments devised for the 
detection of radiation are sensitive and accurate. 
The frog-suit and helmet that are worn by those 
who have to come into contact with highly oon- 
taminated areas are somewhat frightening, as shown 
in the illustration given; but nevertheless it is 
reassuring in that these workers can be thus protected. 

In the sections dealing with fundamental aspects, 
the research and technical worker will find some 
intereetmg information. Among the topios discussed 
are the study of the unusual orystal structure of 
uranium, which is orthorhombic at room tem- 
perature (some more details have recently been 
published in an article by Dr. H. M. Finniston in 
Times Sot. Rop., No. 6; winter 1952) ; the effects of 
irradiation on the physical properties of crystals and 
glasses ; neutron diffraction ; the splitting of carbon 
into three, and oxygen into four, helium nuclei by 
high energy X-rays; powder metallurgy, prinorpally 
of beryllium, zriroonium and niobium; and research 
on ceramics. 

It would appear that the compilers of this excellent 
volume intend to encourage the average student of 
science to extend his knowledge of nuclear physice, 
and to assist him in this commendable they 
provide, in an appendix, & list of books suitable for the 
non-scientist, another list for studente up to honours 
degree standard, and in addition a list of papers on 
the generation of useful power from nuclear energy. 
Perhaps further accounts, similar to “Harwell”, to 
bring the story up to date will aim at particular sets 
of readers, possibly one account for the general 
public and another more technical one for the student 
of nuclear energy in ite various aspects. 
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THE WORK OF G. F. FITZGERALD 


BPEOCIAL of the Royal Dublin Society 
was held on October 30, 1951, to commemorate 
the centenary of the birth of ‘Francis Fitz- 
Gerald (Beo Nature, 168, 9030; 1051). A message of 
was read from the president of the Institution 
of Electrical Engineers, of the Irish branch of which 
Prof. FitaGerald was the first chairman. ‘The 
Physioal Society, London, was represented by Prof. 
K. G. Emeléus, and mesages of oon- 
tulation, received from Sir Edmund Whittaker and 
Dr. G. F. O. Searle who remembered FitzGerald 
ex ru bug c pA bur Erden by Prof. 
Hackett. Slides and exhibits of gome of Fitz- 
Gerald's models, letters and experiments were shown. 
The major part of the meeting was devoted to the 
reading of five papers dealing with FitzGerald as a 
man and & scientific worker and with the FitzGerald- 
Lorentz contraction and its relation to the theory of 
relativity. The text of these papers, with 
two illustrations of FitzGerald as he was in 1878 and 
1897, is included in the FitzGerald Memorial Number 
of the Soientific Proceedings of the Royal Dublin 
Society*. In the first paper, Prof. Hackett discusses 
the character of FitzGerald as revealed by his lettera 
ee E M M E 
* Proceedings ef the Royal Dubia Or.82, 
xo. e engan Morera! EE amora Namber. Pp. Bt pies. 
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brilliant suggestions proposed but not actively pur- 
sued by FitzGerald. This ia followed By a panar by 
Prof. H. E. Ives, who, after & brief historical survey 
of the FitzGerald contraction, derives, the 
method of approach of Poincaré’s principle of 
relativity instead of the more usual invariance of the 
Michelson-Morley experiment, the exact value of the 
FitzGerald contraction with the accom- 
panying change of clock perceived by 
Larmor. Prof. Ives concludes with & brief discussion 
of the experimental evidence for the contraction and 
pe PES E remarks concerning the ether. 

oOree discusses some paradoxes of 
‘he BH FieGorald contraction and their resolution, and 
Dr. G. J. Whitrow the theories of relativity of 
Galilean frames with particular reference to E. A. 
Milne’s work. Finally, Prof. J. L. Synge, in & paper 
entitled “Effects of Acceleration in the Michelson 
and Morley Experiment”, offers an explanation, 
which he admits may appear fantastic but which is 
capable of direct experimental test, of D. C. Miller's 


observations in his 1033 repetition of the Michelson— 
Morley i . The explanation is besed on 
G. H. F. 's theory of the behaviour of a rigid 


body in accelerated motion. Because of the horizontal 
poora of the interferometer, the original Michelson— 

rley experiment is extremely poor as a check on 
Gardner’s theory. An interferometer firmly integrated 
with the earth and with at least one of the two arms 
of the interferometer inclined at 45° to the horizontal 
is required, and such an instrument, Prof. Synge 
estimates, even with an arm-length of only 20 am., 
compared with Millers 8,000 com., would give a 
fringe shift of a full fringe on rotation about a 
vertical axis. Reference may be added here to an 
experiment on these lines made by Prof. R. W. Diteh- 
burn and O. 8. Heavens (see Nature, 170, 705; 1952). 


AMERICAN-ASIAN FLORISTIC 
. RELATIONSHIPS 


‘HE floristio relationship between eastern Asia and 
eastern North America is the subject of & con- 
siderable memoir by Hui-Lin Li (Trans. Amer. PA. 
Soo., New Ser., 42, 2, 871; 1952), the subject being 
one which has interested plant geographers ever since 
Asa Gray’s important paper on the subject in 1840. 
While the present work broadly confirms the basio 
ideas established one hundred years ago, it reviews 
and revises the data in the light-of modern concepts 


. of a TE nomenclature, plant geography and 


is, in fact, a close floristic relation- 

chip beween cari Asin and NoE Amance, tia 
particularly marked in the east. Many genera 
which are common to, and dominant elementa in, 
the two floristic regions have also a wide, general 
distribution and are therefore leas upeful in estab- 
lishing relationships between the two continental 
Tegions. But there are many other leas widespread 
genera which are of particular value in this study. 
Those common to both continents, which are 


. better developed in western than in eastern North 


America are considered as primary genere of western 
North Amerioe, whence they have spread eastwards 
into eastern North America and westwards mto 
adjacent parts of north-eastern Asia. Their range 
is thus more or less continuous. 
Leaving aside the many pen-tropioal genera, a 
number of tropical and subtropical genera are known 
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to occur in eastern Asia and in Central America and 
Mexico, these exemplifying & discontinuous distri- 
bution. Tem and tropical which are 
especially to eastern Asia and eastern North 
America are enumerated.. These include trees, shrubs, 
herbs and vines, some 88 genera being recorded for 


temperate regions and 19 for tropical regions. These . 


genera are not necessarily of the same geological age 
and origm, but the evidence indicates that the 
majority have formed associations with each other 
and some of tham may have been the dommant 


An interesting point is that many of the genera 
under consideration are of relative antiquity in the 


Sassafras, of which reliable fossil records have been 
obtained. The species of the genera of the two 
disjunct areas are in moet cases sharply defined and, 
in pradttically all cases, are different in the two 
continents, such differentiation being attributed to, 
or affording evidence of, the long isolation of the two 
floras. It is in this connexion that later workers 
have been able to correct the work of Gray and 
others ; "for many of the species fram the two regions 
originally considered to be identical have now 

demonstrated to be distinct. The truly identical 


species are found in the colder northern regions and: 


have typically a continuous distribution. Many of 
these ies are very widely distributed, some bemg 
typi habi aad or circumboreal. cam- 
prise plante which are charaoteristio of the glaciated 
regions of North America and Europe and are 
apparently of more recent origin than the disjunctive 
genere of the temperate region. These are but & few 
of the points brought out in this unusually interesting 
survey. ; 


EXTRA-CELLULAR PHOTO- 
SYNTHETIC REACTIONS IN ENTIRE 
LEAF MACERATES 
By Dr. F. C. GERRETSEN 
Department of Microbiology, University of Groningen 


a recent article in Nature, Prof. D. Arnon! 
discusses the possibility of extre-oellular photo- 
synthesis. His view that a rather straightforward 
experimental approach to this problem by using 
entire leaf macerates does not seem promising, 
because the stability of the photolytio system in 
isolated chloroplasts undergoes rapid deterioration, is 
not abared by me. Though in many oases leaf 
maocerates are indeed useless for the purpose, at least in 
one case this is not so, namely, in the case of macerized 
Avena leaves. (In more recent studies maocerates 
of young leaves of Beta vulgaris also gave satisfactory 


of manganese in ph P 
filtered cell-free suspensions of crushed Avena leaves 
show & pronounced photo-reactivity for several hours 
and that an illuminated suspension even retains its 
reducing during & dark iod of 1-2 hr. 
following Tilumination. ET 

Iluminstion of arude Avena chloroplast sus- 
pensions y brings about large and id 
changes of the redox potential as measured with & 
bright platinum electrode. As the potential of such 


` 
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a complicated and heterogeneous system depends on 
& number of unknown factors, one has to be very 
cautious in drawing any definite conclusions from the 
observed changes; in a number of cases, however, 
valuable information was acquired concerning the 
nature of the oxidation-reduction processes occurring 
during illumination in these suspensions. 

As may be seen from the accompanying graph (Fig. 
1, lower curve) the addition of oxygen to an entire 
chloroplast suspension in, the dark causes the potential 
to increase insignifloantly by about 26 mV., after 
which it remains constant for about 50 min. When 
the suspension is illuminated, there is a sudden rise 
of the potential of more than 150 mV. up to 410 mV. 

In the second curve, 0:2 mgm. manganese as 
manganese sulphate is added in the dark to an 
analogous suspension, which does not influence the 
increases much more and even reaches & maximum 
of 500 mV. (caloulated on the basis of the normal 
hydrogen electrode). 

This experiment, which is representative for a 
series Qf experiments of the same nature, shows, in 
the first place, that the crude chloroplast suspension, 
has retained its photosensitivity for nearly two hours ; 
illumination causes a rapid shift towards & more 
oxidized state, After the addition of manganese ions 
the potential rises to & much greater height and 
reaches 500 mV., which might be indicative of the 
formation of & peroxide. 

The mean maximum value of a series of ten 
diffe determinations after the addition of 
0-1-0-2 mgm. manganese ions as manganese sulphate 
to 8 ml. suspension and during illumination was 
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505 mV., which is 153 mV. higher than in thd abeence 
of manganese. 

The moet plausible explanation of the occurrence 
of such high potentials in the crude chloroplast sus- 
pensions is that during illumination oxygen is photo- 
chemically hydrogenated to hydrogen peroxide, 
which process is accelerated by the manganese ions 
added to the suspension’. Gaffron*, supporting this 
view, remarks, ''Buoh an interpretation seems likely, 
for Mehler* in this laboratory has shown, that man- 
ganese ion has a strong catalytic effect on oxygen 
uptake by & system, in which H,O, is known to be 
formed in this manner”. 

The course of another very instructive experiment 
is shown by Fig. 2. After some oxygen had been 
‘introduced into the suspension, manganese sulphate 
was added in the dark; thig did not change the 
potential appreciably. On illumination, the potential 
rises very quickly until the oxygen is exhausted; at 
this moment the potential decreases very rapidly and 
ultimately reaches a minimum of 52 mV. When the 
light is turned aff, there is generally a slight increase 
of the potential. ing oxygen in the dark 
into the suspension 20 min. later causes the potential 
to rise 200 mV. in & few minutes, reaching a height 
of 865 mV., which imoreases still further on 
illumination. 

Comparing the equipotential pointe A and B, we 
notice that in both cases oxygen had been recently 
introduced, manganese ions are present at both 
inte and both are in the dark ; the only differance 
is that B had been illuminated 40 min. previously. 
In this case also these high potentials are indicative 
af the formation of peroxide, and the capacity of the 
dark suspension at B to hydrogenate oxygen can only 
be explamed by the presence of some strongly 
reducing compound, which had been formed during 
illumination and persisted during the dark period. 
In another case a rise of 180 mV. was observed on 
the addition of 0-1 mgm. manganese in the dark to 
a suspension, 115 min. after illumination had been 
stopped, whereas the addition of the same amount 
of manganese to a similar unillmminated suspension 
had no affect. 

These experiments are further strong .evidenoo for 
the existence of a relatively stable intermediary 
reduction compound, persisting during & dark period 
aie illumination, which has been postulated by 
van Niel’ and others! and the existence of which had 
been made plausible by Calvin and Benson! with the 
aid of oarbon-1l4. 

In & paper read at the annual meeting of the 
Boolety for Experimental Biology &t Oxford in April 
1949, I showed that when entire Avena leaf macerates 
are illuminated under anaerobic conditions and in 
absence of carbon dioxide, changes of the redox 
potential are small, whereas the pH remains constant 
or slowly becomes more acid. After the addition of a 
small amount of carbon dioxide there is first a small 
increase of the H, due to a&oidifloetion of the sus- 
Pecos RM m 
decrease of potential of more than 150 mV. wi 
25 min. (see Fig. 8). At the same time the pH 
becomes more alkaline, whereas in the previous 
period without carbon dioxide the pH became more 
acid and the macerate did not react on i 
tion. When the light is turned off, the reverse 18 
observed. 

Though it is not suggested that this is ayn indis- 

le proof of pho thesis $n vitro, ib seams 
that the rapid ge of the E, and the 
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alkalinization during illumination after the intro- 
duction of carbon dioxide both point to ierpation 
of the carbon dioxide in the oxido-reduotion reactions 
of the chloroplast suspension. The amount of carbon 
dioxide which disappeared during illumination, oal- 
culated from the change of the pH, is equal to 2-4 per 
cent of the amount of carbon dioxide used by the 
same area of intact leaf-surface during normal 
photosynthesis. : 

These few examples will serve to show that experi- , 
ments with entire leaf macorates can procure valuable 
information on extracellular photosynthetic reactions. 
This does not, of course, imply that riments with 
isolated lasts will not be indi ble to 
disentangle the complicated photosynthetic apparatus. 

[May 28. 

1 Amon, D., Naetwre, 167, 1008 (1951). 
` Gerretsen, F. O., Plant and Soil, 8, 159 (1050). 
*Gaffron, H., Ane. Res. Plant Phys., 2, 87 (1961). 
$ Mahler, À. H., Arch, Bischem., 84, 06, 830 (195). 

ven Niel, 0. B- to randi, J. and Loomis, H. W., “Photosynthesis 
*Rabinowlteh, M I., “Photosynthesis” (New York, 1045). 
* Calvin, W, and Benson, A. i. Seionos, 107, 476 (1948). 


SEPARATION OF NEUTRAL 
PROTEINS ON ION-EXCHANG 
RESINS ` 


By N. K. BOARDMAN and Dr. S. M. PARTRIDGE 


Low Temperature Station for Research In Blochemistry 
and Blophysics, Cambridge 


ON-EXOHANGE resins have been used to purify 

basic proteins of low molecular weight such as 
lysozyme’, ribonuclease’ and cytochrome o*, and & 
separation of the active substances in a preparation 
of &drenotropio hormone has recently been reported‘. 
Moos te ce ee 
to neutral proteins such as the hemoglobins. 
in previous work in this fleld, the resin adopted 


A 
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for these i ta was the monofunctional 
car lic acid cation exchanger ‘Amberlite [RO 50’. 
Paleus and Neilands found that cytochrome o could 
not be eluted fram & column of ‘TRC 50’ with 0-1 M 
ammonium hydroxide- ammonium acetate buffer 
below a pH of 9-9. Our own experimenta, however, 
have shown that the elution of cytochrome o from & 
column of ‘IRO 50’ is very dependent on the cation 
concentration in the eluting buffer as well as the pH. 
If the cation concentration is greater than 0-22 gm. 
ions/l., the cytochrome may be eluted at pH 7-0. In 
the work described here, the effect of sodium ion 
concentration and pH of buffer on the adsorption of 
cytochrome o has been studied in detail, and the 
information gained has been used to predict oon- 
ditions for the separation of neutral proteins. 
Cytochrome o was from horse heart 
muscle by the method of Keilin and Hartree’, and & 
chromatographically pure fraction was obtamed by 
adsorbing the tion on & oolumn of ‘IRO 50’ 
and eluting with sodium phosphate buffer of pH 7:0 
and sodium ion concentration 0-84 gm. ion/l. This 
fraction contained 75 per oent of the material put on 
the column as measured photometrically at 548 my 


but only 55 per oent as measured by the ninhydrin ` 


reaction’. As impurities in the crude cytochrome 
preparation, we observed a pale yellow substance*® 
-which was eluted ahead of the cytochrome band and 
a red band which remained stationary at the top of 
the column. This latter band was eluted when the 
concentration of the buffer was increased and gave 
the same spectral curve as the main fraction, namely, 
that for oxidized cytochrome o. The main fraction 
behaved as a single substance when applied to a freah 
column of the same resin and could be eluted fram it 
quantitatively. Cytochrame o used in subsequent 
iments was i in this manner. 

P ies. 1a and 15 show the effect of pH and cation 
concentration on the elution of cytochrome o. The 
elution volume is unaltered by substituting ammonium 
for sodium ions and a to be independent of the 
nature of the anion. behaviour of the protein on 
the resin column, as shown by the continuous line in 
Fig. la, is markedly different from that of ampholytes 
of low molecular weight such as the basio amino-acids. 
The amino-acid lysme shows & marked maximum 
adsorption at pH 7.9. As the pH rises towards ita 
isoelectric point (pH 9-7), the lysine is desorbed ; and 
similarly, as the pH falls, desorption again takes 
place due to suppression of the ionization of the resin 
carboxyl groups. Oytochrome o (isoelectric point 
10:1) is desorbed in & similar manner to lysine as the 
pH rises from 8 to 10, but is not desorbed under 
acidic conditions. On the contrary, at pH 6—6:5 ita 
elution volume rapidly rises, and under still more 
acidic conditions the cytochrome band remains 
stationary at the top of the column. > 

The broken lines in Fig. la are plotted from the 


cru es ed and Pepper*, 
and show the relationship TS. sanigunE oF 
sodium ion taken up by the resin and the pH. It 
will be obeerved that the rapid rise in the elution 


volume of cytochrome o in sodium buffers occurs over- 


the same pH range as the repid fall in the amount of 
sodium ion retamed by the resin from buffers of 
compereble concentration. This suggests that the 
irreversible .adsorption of cytochrome o that oocurs 
at low pH is due to uncharged carboxyl groups on 
the resin, and that the mechanism of desorption at 
higher pH is concerned with tbe con¥@rsion of the 
resin, to its sodium form. Thus, although electrostatic 
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Xiution: volume (ml ) 





(e) SN ortha aldian een ee sodiu 
bosphate buffer. 6 0-mgm. sam: hromatge, on oclumns 
D*amberite IRO 50', 16-0 om. x 0-9 om. of flow, 1-0— 


13 .; temperature, 25° O Bodiam kont, 0-17 RAE 
A, lo 034 gm- Kal. rho broken. ae soe, C] 
amount of sodium ion up by the resin: A, from 1-0 M 


of cation 
9H70. O,sodium ions; A, ammonium ions 

forces diminish as the pH decreases, due to sup- 
pression of negative charges on the resin, these forces 
are by a large increase in the contmbution of 
8eo0n! short-range forces. The increase in short- 
range forces is most probably due to the concomitant 
removal of & layer of electrostatically bound water. 
With substances of high molecular weight, such as 
the proteins, the contribution of short-range forces 
towards the net adsorption affinity may be very large, 
and may be sufficient to account for the apparent 
Mievessibiliiy of adsorption at low pH. With amino- 
acids this contribution will be small, and thus the 
observed desorption of lysine at low pH would be 


The interaction of protein and resin may be repre- 
sented by the following reactions : 


R-Nat + Ht e RH + Nat (1) 
RH + P+ > RH... P+ (2) 
RH... Pt 4 Nat e R-Na* + Pt + Ht (3) 
R-Nat + P+ at R-P+ + Nat (4) 


In these reactions short-range secondary forces are 
tion by B-P+. Reaction, (2) tg the mechanism 
due to secondary forces and lies wholly to the right ; 
(3) shows the desorption of the protein in the presence 
of sodium ions; and (4) shows the reversible adsorp- 
tion of the protein due to electrostatio forces. 

The ‘electrostatic attraction between protein and 
reain will depend on tbe net charge on the protein 
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molecule and, to a leamer extent, on the di tion 
of that charge. The secondary forces will be influenced 
by the chain-length of the protein molecule, ita oon- 
figuration, and also on the natare of the side-chains. 
Tt should thus be le to separate proteins of the 
, same net charge with different molecular oon- 
figurations, or proteins of the same molecular weight 
-but with different net An example of the 


first type of separation is that of lysozyme and - 


cytochrome «a, which are ins with approximately 
the same isoelectric point (10-5, 10-1) and molecular 
weight (15,000) : elution volumes are very 
different, and with a column of 5 am. x 0-9 om., 
cytochrome ig eluted with sodium te buffer 
in 8-8 ml. and lysozyme in 26 ml. an of 
ihe second , & Buooeemful separation has been 
obtained with bovine carboxyhsmoglobin and sheep 
fetal carboxybsamoglobin, samples of which were 
kindly by Dr. G. 8. Adair. 

Separation of the hæmoglobins presents two major 


and at their isoelectric points slowly form precipitates 
even at 0° C. , the proteins are isoelectric 
near ity and the flat section of the 


adsorption — pH curve between pH 7 and pH 9 found 
with le o is &beent. The isoelectric pointa 
of bovine carboxyhemogiobin and footal 
carboxyhamoglobin are respectively 7-8 6-7 at 
0^ O. in phosphate buffer of ionic strength 0-02 *; 
but in the M citrate buffer used for.the ehromato- 
graphio experiments, their ieoeleotrio points lie 
tween 4 and 57*. Thus in citrate buffer at pH 6, 
both proteins have a net negative charge, and neither 
is adsorbed by the ream. On the other hand, as is 
shown in Fig. la, at pH 6 the carboxylic groups of 
&deorption of the bins is complete and 
irreversible. The elution volume- pH. data of the 
hæmoglobins may thus be represented by a of 
steep curves falling rapidly from very high 


to zero,in the narrow 


separation of the two hemoglobins investigated here 
was obtained at pH 5-81 (sodium ion concentration 
0-84), and under these conditions sheep fostal oarboxy- 
hæmoglobin was unabsorbed (Ry = 1) and the bovine 
carboxyhssmogiobin had a value for Bp of 0-7. 
Fig. 2b shows the chromatogram obtained from 
sheep fostal hæmoglobin in citrate buffer of pH 5:8 
at 25° O., using a column of finely ground ‘IRO 50’, 
5-0 am. x 0-0 am. The effluent from the column was 


collected in 0-2-ml. fractions and the hæmoglobin -` 


content of each fraction determined photometzioelly 
at 550 my. It was observed that as the hæmoglobin 
bend progreased down the column it left behind a 
light deposit of coloured protein which appeared to 
be uniformly spread over the whole column. The 
carboxyhsmogiobn in the band was nevertheless 
eluted as a cal peak without tailing. It was 
concluded that the material remaining on the column 
was probably denatured hæmoglobin (or represented. 
some stage in the denaturation of the protein). It 
was found that the denatured protein could be eluted 
with concentrated sodium citrate buffer of 6-5 
(sodium ion concentration 8-2), and peak OC in 
Fig. 2b is the elution curve formed by this material. 
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perature, 25" 0. Buffer : 
“84, changed to lease dard ea 


(s) 5-7 of a mixture sheep fatal carboxybemo- 
doti anf bovine icai ($) 2 mgm. sheep foetal 
earboxyhsxnoglobin. (e) 8-1 mgm. bovine carbaxyhemogiobin 


The of bovine carboxyhwamoglobin 
is shown in Fig. 20, and it will be observed that 
red ee ee ee ee 
the buffer to one of higher concentration and p 
The two cerbo obins were then mixed and 
the elution carried out under the same conditions. 
Fig.\ 2a shows that the two proteins separated as 
symmetrical peaks (labelled A and B) and that the 
denatured material from both 88 & third 
peak (C). Samples of pure protein obtained from peaks 
A and B appeared to contain no denatured material. 

While the separation of the two hæmoglobins 
described above is satisfactory for same purposes, 
and could no doubt be improved somewhat by the 
use of & rather longer column, the yields of the pure 
components were low. It appears probable that, if 
the material in O has indeed been denatured by 

down. column, yields could be improved 
working at lower tem tures. <A study of the 
nature of the procemes loading totchange: in the 
protein on the surface of the reain is in ,1n 


the that extension of the ure to the 
separation of other protein systems will be possible. 
, We wish to thank Dr. G. 8. Adair for many helpful 


discussions during the oourse of this work. One of 
us (N. K. B.) is the holder of a Dafydd Lewis Trust 


' Baholarship. The work forms part of the programme 


of the Food Investigation Organization of the 
Department of Scientiflo and Industrial Research. 
. [July 8. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by thew correspondents. 
No notice ts taken of anonymous communscaiions 


Action of Antibiotics on Avian Tubercle 
Bacilli studied with the Electron 
Microscope 


Tx: method described by Brieger and Cosslett! of 
growing tubercle bacilli on the ‘Formvar’ film of a 
stainleas steel electron microscope grid haa been 
modified for use with liquid media. In this form 
the method has been found suitable for & study of 
the action of antibiotics growing tuberole bacilli. 
In order to prevent the fluid medium contaminating 
the inoculated surfaces, the grids are placed in oon- 
tact with filter paper which rests on & cotton-wool 
support in & small dish 5 am. in diameter and 2 om. 
deep. The ootton-wool is kept moist by being 
thoroughly soaked in the medium. One dish oan 
take up to twenty grids. The grids are inoculated 
with a drop of suspension using & flne 
platinum loop. If the drop does not stay on the 
surface of the grid, it is assumed that the holes in 
the ‘Formvar’ are too large and the grid id dise- 
carded. The grids on which the drops remain are 
considered to be inoculated with similar numbers of 
bacilli. The dishes are incubated st 37-5° O. and 
grids removed at various intervals for inspection. 
Eech grid is floated on sterile distilled water to 
remove any medium adhering to the lower surface, 
fixed by floating on 5 per cent formalin for 80 min., 
and washed again to remove any excess fixative. 
. Throughout the procedure care is taken that the 
inoculated surface of the grid remains undisturbed. 
This is an easential condition for the study of varia- 
lions m growth-rate. 

A preliminary experiment was carried out to com- 
pare growth on the grids with growth directly on the 
medium. Grids inoculated with avian bacilli were 
placed on a Lbwenstein plate and examined daily. 
At the same time, uninoculated grids were laid face 
downwards on the growth on a Lowenstem plate 
and mmpression prints taken on the ‘Formvar’ film. 
The comparison ahowed that the diffusion of the 
medium through the ‘Formvar’ fllm does not impair 
growth to any largo extent. In fact, if inoculated grids 
are placed in dishes with Dubos medium, growth is 
usually so rapid that the squares of the grid are over- 
grown in two to.three days even if the inoculation is- 
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Fig. 1 - Fig. 2 
Fig. 1. Growth on normal Dubos medium. 3 days. Shadowed. 


Fig. 2. Growth on 


Dubos medimm containing 100 of 
streptomycin per ml. P 


3 days. Shadowed. X6 
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Fig. 3. Growth on Dubos medium contaming 10 ot 
aera Dar ml.. ee dere -U , 


made with a dilute suspension. With Dubos medium 
it is advisable to use small inocula and to examine 
the grids with & dry phase-contrast objective (x 40) 
before investigation in the electron microscope. 
Phase-contrast observation of grids oan also be applied 
to the study of problems such as viability and growth- 
Tate, especially the growth-rate m small inocula. 
Unfortunately, photographio recordings do not give 
very satisfactory resulta because the presence of 
tho grid bars makes good phase-contrast diffoult. 


However, oe eee can be made of the morph- 
ology and i structure of the bacilli located 
in one square with ntrast and electron 
microscopy. Grids can also be stained in the normal 
way by carbol-fuchsm, after the examination by 
electron microscopy is completed. It 18 remarkable 
that the bacilli retain &oid-fastnees after exposure 
to the electron beam. 

To study the action of streptomycin and tsonicotinic 
acid hydrazide ('Ditubin', Schering) two seta of 
dishes were prepared in which the Dubos medium 
contained 0, 10, 20 and 100 pgm. of antibiotic per ml. 

Under normal conditions, the short bipolar rods 
of the moculum elongate up to seven times their 
origmal length m 24 hr. During this time, internal 
structure becomes apparent and shows that the 
filaments consist of a row of intracellular unita and 
have two dense polar bodies. After three days tho 
uniform bipolar filaments have broken down mto 
individual rods (Fig. 1). The cultures containing 
ces ae grow more slowly; the filaments 
initially formed differ from the normal ones in being 
much broader and showing leas definite internal 
structure (Fig. 2). The bipolar densities which are 
still present in most filaments often increase in size 
and become distorted. 

The mycelial tendencies present in some strains 
are encouraged by small doses of streptomycin, which 
also cause & b ing of the branches and an 
irregular arrangement of the dense bodies (Fig. 3). 

i concentrations of streptomyoim (100 ugm. 
per ml.) arrest growth in the mycelial stage, and after 
seven days of moubation the ents become very 
broad”and some disintegrated mycelial: branches are 

ly seen. 

comparison, tsonicotinio acid hydrazide pro- 
duces very different resulta. A dose of 10 ugm. per 
ml. has very little visible effect on the growth pattern. 
With doses of 20 pgm. ml, and more, the rods 
of the inoculum do not elongate at first and seem to 
shrivel, lose their transparency, and appear as dense 
oval bodies with tapering ends. The further develop- 
ment depends upon the dose. With & dose of 20 ugm. 
per ml» normal filaments develop within three days 
side by mde with the.tepermg rods (Fig. 4a). After 
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ide (100 ugm. per ml.) reoovery does not 
begin until the seventh day of incubation and growth 
is greatly retarded. 

Our obeervations only refer to the aotion of anti- 
biotice on an avian strain which had lost much of 
that the technique described may be of value in asseas- 
ing the action of antibiotios at a very early stage of 
development. They also show that streptomyoin and 
feonicotinio acid hydrazide attack the bacillus in 
different ways and cause different morphological 
changes. The initial inhibition by isonicotinio acid 
hydrazide and the more delayed action of strepto- 
mycin suggest that a combmation of the two anti- 
biotics should give promising results. Clinicians have 
already used combined treatment with good effect. 
The method should also be useful in studying the 
genetical aspects of resistance to these substances. 

We wish to thank Mr. H. Pearson for invaluable 
asistance in taking the electron micrographs. 

E. M. Brame 
V. E. Cossrmrr 4 
: ÁupREY M. GrLíUBRT* 
Papworth Hoepital, and 
Spare read Oevendish Laboratories, 
bridge. Oot. 80. 
* Bir Halley Stewart Research Fellow. 
1 Brleger, H. M., and Oomsleit, V. H, Wetwre, 164, 352 (1049). 


Effect of Fu lilin upon Nosema apis 
(Zandor) 


A PRELIMINARY report by Katznelson and Jamieson! 
on the effect of the antibiotic fumagillm (derived fram 
an Aspergillus culture designated H-8*) upon the 
infection of the adult honey bee by the mioro- 
sporidian Nosema apis indicated promising resulta. 
They suggested that the action of the drug was 
prophylaotio ih nature, killing the infective amcooboid, 
phase which is released from the spore into the 
ventricular lumen prior $o its entry into the epithelial 
- oells. This view was probably suggested by the resulte 
of MoCowen e£ al.*, which showed a depressant action 
of the drug upon the growth of bacteria-free cultures 
of Endamoba : 


I have fed measured numbers of spores of Nosenta . 


apis to individual bees and watched the progress of 
infection under various conditions of treatment by 
sampling bees daily and counting the ventricular 
content of spores by means of a hamocytometer. 
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Bpores (milions) 





lems when about 


This technique has shown that the infection is most 
probably arrested or destroyed during rte intra- 
cellular phase. If, for example, the infection was 
allowed to become well advanced and then the drug 
was fed in ayrup» a practically Instantaneous decline 
in infection took place (see graph). Also, bees fed 
with the drug during and after infection showed no 
greater decline in infection than those bees which were 
put on the drug two days after infection, by which 
time the intracellular phase of infection is well 
established and no amosboid forms remain within the 
ventricular humen. 

Sections of the ventriculus from recovering bees 
showed that spores became more restricted to those 
cells farthest away from the regenerative crypts or 
nidi. This suggests that the early vegetative forms of 
the parasite have been killed, or arrested in their 
devel: t and re-infection of adjacent cells. The 
na regeneration of oells from the replaces 
those cells containing the later developed forms of the 


Examination of sections and fresh material shows 
no . histological difference between the renewed 

ithelium of the recovering bee and the epithelium 
of the healthy bee. The death-rate of treated beee 
was no different from that of healthy bees. Thus 
an intracellular protozoan parasite was destroyed 
in a striking fashion without any apparent damage 
to the structure and physiology of the host. How- 
ever, relapses occurred even after the cessation of 
seventeen-day treatments ; infection persiste atvthe 
anterior end of the ventriculus, where the wsophageal 
invagination shields the eprthelium. 
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Further expermente of this nature and with 
colonies of infected bees are in progress and the 
resulta will be published l&ter. Thanks are due to 
the Upjohn Company of New York for supphes of 
fumagillin. . 


L. Baray 
Rothamsted Experimental Station, 
Harpenden, Herte 
July 27. 
1 Katznelson, H., and Jamieson, O. A., Science, 118, 70 (1052). 
1 Hanson, F. BR, and Hble, H. J. J. Bec, 68, 527 (1940). 
* Mocowen W Calander, M. H., and Lawiis, J. F., Sotence, 118, 


Heat Exchanges of a Muscle Model 


TRNDONS immersed in a solution of mercury — 
tassium iodide contract; if held at constant 
they exert tension, there being a reversible 
relation between tension and concentration of the 
t!. This system has bean proposed as a model 
of the molecular mechanism of muscular contraction’, 
and may be taken as typical of such models?. The 
reagent appears to act as & ‘plasticizer’, eee 
attractions between protein molecules, and 
Hae Be ts al ap ee hs dues of icon 
agitation. 

To demonstrate the energy relations of the system, 
& oontinuously i machine was constructed, 
based on one descri by Wiegand‘. This consisted 
of a wheel with a heavy brass rim and twenty-four 
spokes made fram tendons. The wheel was 
in & narrow trough which was filled to the level of 
the axle with a concentrated (2 M) solution of 
mercury — potassium iodide, and above that with a 
very dilute solution. The lower kes, which are 
immersed in the conoantra&ted adiuti contract, 
stretching the upper spokes and bringing the wheel 
out of belance so that it rotates half a turn. This 
brings the contracted spokes up into the dilute layer, 
in which they give up reagent and are extended in 
their turn by the contraction of the lower spokes. 
A light ratchet ensures that rotation is always in the 
same sense. The time for a complete rotation was 
about twenty minutes. 

Over a complete cycle, the condition of the working 
substance, the spokes, is unchanged, and energy 
oan. only be derived from mixing of the solution. 
The heat of dilution of the mercury — potassium 
iodide solution was found to be negative, the addition 
of 50 ml. of a 2 M solution to an equal volume of 
water absorbing about 117 calories. This compara- 
wey large absorption of heat indicates that dilution 

is accompanied by a net increase in potential energy, 
so that the only sible source of energy for mech- 
animal work 4 the increase in the entropy of the 
solution on mixing. 

The energy exchanges were followed in more detail 
by using shredded collagen (standard hide powder) 
Instead of whole tendons; this permitted the use 
of large quantities, so that changes in temperature 
could be followed with a Beckmann thermometer. 
The heat of reaotion of & molar solution of mercury — 

tassium iodide with swollen hide powder was 

und to be I cal./gm. dry weight, alow Galas Shiok 
Euros with Lie o ion that the reaction can be 
reversed by tension. By comparing natural hide 
powder with gelatin and with hide powder 'melted' 
by previous heating, a figure of 4 cal./gm. waa 
obtained for the ‘latent heat of fusion’. th thege 
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values are the means-vf mx determinations and are 
probably reliable to within about 1-5 oal/gm. The 
value for the latent heat of fusion is & minimum, 
but is perhaps nearer the mark than the figure of 
16-8 cal./gm. found for tendon by Wohlisch and 
de Rochement*, which is based on a false estimate of 
the water content. available from changes in 
orystalline arrangement thus seems to be amall. The 
quantity of reagent absorbed was estimated by 
measuring the density of an M/4 solution of mercury — 
ium iodide before and after allowing it to react 
with natural hide powder. From these measurements 
it appeared that, under the conditions used, about 
3 gm. of mercury — potassium iodide are absorbed 
by 1 gm. dry weight of hide powder. This corresponds 
to 1 molecule of mercury — potassium iodide to 170 
units of protein, or about 1 m of &mino-aoid. 
We may now compare the model with Nature. It 
has been suggested that muscle operates on & mmilar 
cycle, with actomyosin as working substance and 
adenosine triphosphate as plasticizer, removal of 
plasticizer .during the extension phase being by 
chemical decamposrtion rather than by elution. The 
first objection to this simple view concerns concentre- 
tions of reagent and amounts adsorbed. Adenosine 
triphosphate will cause contraction of extruded acto- 
myosin filaments at concentrations’ of the order of 
107 M, and the amount adsorbed during contrastion 
is of the order of 1 mol. per 100,000 units’. The least 
concentration of mercury — potassium iodide required 
to bring tendons to their ‘fibre melting pomt’ is 
about 0-2 M, at which the uptake is about 1 mol. 
per 170 unite. No simple plasticizer could function 
at such dilutions as adenosine triph te does, but 
the mechanism m muscle is ly an indirect 
one, involving some oritical change of shape in the 
myosin by which it is rendered incapeble of fitting 
on to the actin. A second difficulty is that, according 
to Weber*, adenosine triphosphate does not bring 
about contraction of actomyosin filaments unless it 
is broken down at the same time; a filament of 
which the enzymatic activity has been abolished 
merely becomes plastio. Weber contrasts the activity 
of adenosine triphosphate in causing contraction with 
ita effect as & plasticizer, but it appears from tho 
model that the two differ only in degree, as tendon 
oan be brought to & plastic state by the action of a 
concentration of mercury — potassium iodide just too 
low to cause contraction. The effect of the small 
amount of epus e adsorbed at any 
one time may be in i repeating the cycle, 
successive segments of the same molecule extending 
one another in the same way that one spoke extends 
another in the model. The rate of uction of. 
energy would then depend on frequency 
of ition of the and on the amount of 


&deor plasticizer, which is in turn a function of 
the load. 
: M. G. M. PRYOR 
» Department of Zoology, 
University of Cambridge. 
Aug. 4. 
1 Pryor, M. G. ML, Pree. Roy. pera m 1, 71 (1980). 
Ede omn O » 1 (edit, Randall and 


‘Wiegand, W. B. Trens. Imp. Rubber Indum., 1, 141 (1925). 
eps Ma and: du Mamit do Boohement; dus s Bior, 85,400 


* Weber, N. H., Z. Xiektroshem , 65, 511 (1951). 
'Mommaeris, W. F. H. AL, Bíeokies. Bicpkye. Aca, 4, 50 (1960). 
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A Coagulase-destroying Factor produced 
by V ariants of Staphylococcus aureus 

Ir has recently been shown! that rough variants 
of Staphylococous aureus give high, and smooth 
variants low, yields of coagulase. The present com- 
munication shows that oertain smooth variante pro- 
duce & factor capable of destroying 
. 1t was noticed that some colonies of the amooth 
varianta were surrounded, on ‘chocolate’ agar, by a 
zono of discoloration and transparency. Cultures 
made from such colonies were more proteolytic 
(speed of liquefaction of gelatm, peptonization of 
milk), and yielded leas ocoagulase than smooth 
variante with no action on chocolate agar. Some, 
in fact, did not clot plasma in 24-48 hr.; it is 
important, however, to mention that these were 
irdeto ps tear alia edi al aes enero al 
positive cultures. From both the weakly positive 
and the apparently coagulase-negative, proteolytic 
variants a ooagulase-destroying factor was isolated. 

Many oolonies showing: & maximum zone of dis- 
coloration on chocolate agar were selected; each 
colony waa suspended in 2 ml. of saline and inoculated 


on to & large agar slope in an 8-oz. flat bottle. After 
18 hr. hoc pains ab 87° O. each slope was washed 
with 4 ml. of meat-extract broth 7.2); the 


suspensions were Bpun, 
the ta tested for TE ng 


with: (a) the supernatant, (b) the autoclaved super- 
natant and (c) meat-extract broth of a pH identical 
with that of the supernatant. All reagents contained 
oe eee Destruction of ooagu]ase 
was revealed by a progressive increase of clotting 
time and decrease of titre of the mixture of ooagulaae 
with non-autoclaved supernatant (a); no destruction 
of coagulase was observed in the controls (b) and (o). 
Variants showiig the presence of the 
destroying factor were found in all of ten strains 
examined, five strains giving extremely active 
variants. Thus the clotting power of a coagulase of a 
titre of 1: 8,000 and a clotting time of 2 min. was 
completely abolished by incubation for 24 hr. with 
an equal volume of a very active supernatdnt, With 
potent aby ene of the estroying factor 
the destruction of coagulase at 37° O. became apparent 


The activity of the 

most marked at a pH of 6-8-7-2 
not strain . Oell-free coagulase-destro coal destroying 
factor waa O by filtration through sin 
ow Gril could De eunsenieted Py onld (4° Gly pee- 
cipitation with ten volumes of ethanol. The activity 
of the crude tion was partly lost.on heating 
for 10 min. at 70° O. and abolislied by boiling for 
30 min.; the ethanol-precipitated preparation was 
more heat-sensitive. The ying factor 
was inhibited by whole serum (man-and horse), by 


serum globulins and by white. 
Purely -as a working thenia, it is Mame 
that the s LES tr 


coagulase-destroying 
lytio enzyme. It i8 thought that along with 
‘rough <—> smooth Fee MR IU ANE 
the occurrence of this factor may explain the irregu- 
larity of ooagulase production tm vitro observed by 
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many workers. It seems also logical to believe that 
the factor is at least partly 
responsible for the low ooagulase yields of smooth- 
variants of this o 

We are indebted to the Rankin Research Fund 
for & grant towards the expenses of this work. 


Iwo LoxrNSXI 
Dovanas D. SxrrE 
Rosnusr B. Morrison 

, (Carnegie Senior Research Scholar) 


Department of Bacteriology, 
University and Western Infirmary, 
Glasgow. 
July 17. 
* Bolo, D D. Morrison, R- B., and Lominski, I, J. Path, Bact., 64, 
(1068). 


Noise from Aircraft at Supersonic Speeds 


T. Gor», in Nature of November 81, has directed 
attention to the need for an explanation of the bangs 
that have been heard when sircraft in the vicinity 
have exceeded the speed of sound. 

Gold develops his argument sufficiently far as to 
indicate when bangs may be expected. Briefly, an 
observer will experience a bang from e _cocasion 
E ad Tub Wie SEES at the 
speed of sound. This ni gna 
decns We elt dee on UE 
the observer, and o is the speed of sound. eonim 
at once that triple and 


which the aircraft is travelling towards the observer 
at sonic speed. Moreover, the aircraft itself does not 
have to pass through sonio speed more than twice to 
cause such multiple bangs: they can be caused by 
changes of course. 

In Smee at eee eee ee 
one must next consider their intensity. is will 
depend primarily upon d'r/di*, Ye dedo end Biber 
the square root of this quantity if d'r/di* and higher 
derivatives oan be neglected. Wed. E moala Es noted thet 
d'r/di* is not the acceleration of the aircraft away 
from the observer, which is d*r/dé — r(d6/dt)*. For 
d*r/dé small, the intensity depend also upon 
d*r/dé. ADU Anh Qu dedit cons cad 
equal to —o is of interest, as d'r/di*, d'r/df* and all 
higher derivatives are zero, and a bang of enhanced 
reason E a har! ton Such a flight path is 


the equiangular of angle to the Mach 
sebran — 0/ y (M — 1) }, where M is the 
Mach number. It d tes for a Mach number of 


unity into a straight line, and for a Mach number of 
infinity into a circle. The former is of interest in 
indicating that disturbances of enhanced intensity 
are to be expected iy, alkaa they al Lo Iocatiens. 


"Ihe mal pem: quat Nosed aad aingtibn ds Gio due 


of the . Three possible sources of the disturb- 
ances can. put forward, the disturbances in all 
cases bei ted in the same manner, as out- 
lined by Gold. , there are the aerodynamic 


disturbances that would result from flight through 
an inviscid fluid: these will depend upon the size 
and shape of the aircraft. Secondly, there are the 
aerodynamic disturbances due to the turbulence 
created by the boundary layers, by regions of flow 
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separation and by the wake. Finally, there are the 
acoustic disturbances Which arise from the fact that 
the aircraft, through the medium of its engines, is & 
source of noise. Simple estimates show that the 
enhancement of the noise of the aircraft in & typical 
caso falls very far short of the intensity of the pressure 
disturbance associated with the bang (about 1 Ib./ft.*). 
Equally, although it is more difficult to show, it is 
not expected that the enhancement of the disturbances 
due to turbulence. could be sufficient to explain the 
intensity of the bangs. On the other hand, oeloula- 
tions have bean made of the disturbances to be 
expected from flight through an inviscid fluid, and 
these yield pressure disturbances that are of the 
same order as those that have been experienced. 

Thus far we have explained the occurrence of the 
bangs, and the intebsity of the peak pressure disturb- 
ance to be expected. What still needs olarifloation 
is the acoustic ‘character’ of the bang. In particular, 
do the disturbances due to engine ndise and due to 
turbulence make a significant contribution to what 
one actually hears ? 

I am indebted to the Chief Scientist, Ministry of 
Supply, for permission to publish this communication, 
but the views expressed are my own. 

O. H. E. WARRHN 

Royal Airoraft Esteblishment, 

Farnborough, Hants. 
Nov. 19. 
1 Nature, 170, 808 (1962). 


Tux impreasion existe that the double bang made 
by supersonico flight is mysterious. It would be well 
if those who support this view would bring forward 

- the arguments that show that the exact and ight- 
forward account of the bangs given by T. Gold: is 
wrong. The following circumstances have made the 
subject seam mysterious ; but, in fact, none of them is 
& real objection to the straightforward, account. 

(a) At the recent Farnborough display, the black 
D.H. 110 aircraft gave & triple bang on at least one 
occasion. But we should in general expect multiple 
bangs if an aircraft were to change course slightly 
in its supersonic flight, for then there would be two 
solutions of the equation — dr/dé = o, for each 
straight portion of the aircraft's path, where r is the 
scalar distance between aircraft and observer. When 
three bangs are heard, it is likely that there are really 
four, of which two happen to coincide. It must be 
remembered that these bangs are so close as scarcely 
to be heard separately. | 

(6) The bangs are often said to be produced as 
the airéraft ‘pierces the sound barrier’ at either end 
of its supersonic flight. This is inconsistent with 
Gold's account, according to which at every given 
supersonio speed there is a direction making a definite 
angle with the direction of flight along which the 
bang will be propagated. Now the first account 
cannot be correct, because it means that the very 
loud bang heard at all pointe on the ground will 
have been produced at one point in the track of the 
aircraft. Such a dissipation of energy would be of 
an altogether greater order of magnitude than that 
at other pointe, and the aircraft could not accelerate 
to greater speeds. - 

(c) The objection that shock waves and sound 
waves ate different in nature is not relevant to this 
discussion, because we need consider only regions 
outside a certain closed surface ing the air- 
craft, at all points of which the particle displacement 
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due to sound or shock waves is small compared with 
their wave-length. . Yet this closed surface oan be 
effectively at a point as far as listeners on the ground 
are concerned. 


King's College, 
Cambridge. 
Nov. 19. 


1 Nature, 170, 898 (1052). 


E. W. Bastin 


THs acoustic phenomena accompanying the divo 
Shan draft to ates aupemonis speed pce: 10 Po 
adequately explained by the Huyghens wavelet con- 
struction. The case of a body moving at & uniform 
supersonic speed V in a straight path, ın a uniform 
atmosphere, is well known. Circular wavelets, expand- 
ing with the velocity of sound o, are centred on 
successive positions of the body at chosen time inter- 
vals. The envelope of the waveleta representing & 
shock wave front is a cone with the line of flight as 
axis and half-angle a given by : 


gna = of/V = 1/M, 


where M is the Mach number. 
In the case of a body moving in & uniform atmo- 


‘sphere, in a straight path, at & speed which increases 


and then decreases through the speed of sound, the 
shock wave departs radically from the single conical 
surface and becomes & meniscus symmetrical about 
the line of flight, with two surfaces. In the example 
shown in Fig. 1, the duration of supersonio flight is 
16 sec. and the Mach numbers are shown at the 
positions of the body at second intervals. 
In the case of a body moving in & uniform atmo- 
ere, at & uniform speed, in a curved path, the 
wave becomes a distorted meniscus. The 
section in the plane of the flight path is similar in 
general outline to that shown in Fig. 2. 





210 





a moving in a cireular path 


Hig. 2. Shock wave formed by 
at a speed which tnareases and then 
of sound 


In the oase of a body moving in & uniform atmo- 
sphere, in a curved path, at a speed which increases 
and then decreases through the speed of sound, the 
shock wave is again & distorted meniscus. The section 
in the plane of the flight path is represented in Fig. 2 
for the particular case in which the flight path is 
the arc of & vertical circle with radius 15 sound- 
seconds and the duration of supersonic flight is 
16 seo., the assumed Mach numbers at second inter- 
vals during this period being shown against the 
positions of the body. Sound rays are drawn from 
the point of origin of each wavelet ioular to 
the shock wave front. To do this ray is drawn 
at an angle a given by ain a = 1/M, to the tangent 
to the circular flight path at the polnt of origin of 


through the speed 


the particular wavelet, M being the Mach number at . 


that point. The separation of the rays is a measure 
of the intensity of the shock wave; the closer tho 
rays for a given length of flight path the greater 
the intensity. 

The outstanding features of the shook wave are as 
followg. (1) The ahook wave has two surfaces, the 
forward one being due to the lower part of the flight 
path and the rear one to the upper part of the path. 

time interval between the two surfaces varies 
from zero at the outer edge of the shock wave to a 
maximum at or near the middle of it. The maximum 
interval and also thé extent of the shook wave are 
greater the greater the -maximum Mach number 
attained, the smaller the acceleration to that Mach 
number fram M — 1, and the flatter the curve of the 
fight path. Uniform supersonic speed in a straight 
path is a particular case in which acceleration is zero 
and the interval is infinite. In the example of Fig. 2, 
for which the radius of curvature of the flight path is 
15 sound-seconds, the duration of supersonic flight 
is 16 seo. and maximum Mach number is 1-2, the 
maximum interval is about 1-2 seo. . 

(2) The shock wave is most intense near ita outer 
edge. Tho intensity on the inside of the curve of 
the dive, near the plane of the curve, is greater than 
on the outaide of the curve and is maintained to 


greater distances after the Mach number has fallen ^ 
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below 1 because the divergence of the rays is com- 
paratively amall. Intensity is increased by increasing 
the acceleration to maximum Mach number from 
M = 1 and by diving in a path of smaller radius of 
The aasumptions of & uniform atm here and & ` 
dive in & vertical circular aro are aimplifications of 
the actual case of an aircraft diving to attain super- 
sonic speed, but the features listed above should be 
farly representative of the acoustic affecta to be 
expected. 


P. RormwurrL 
R 


ysted, 
Westerham, Kent. 
Dec. 19. 


Piezo-electric Oscillations of Quartz 
Plates at Even and Half-odd Harmonics 


Ir is well known that a piezo-electrio quarts plate 
can be excited into strong oscillations at ite funda- 
mental , mainly determined by its thick- 
ness, or at any of its odd multiples, the even multiples 
d out on theoretical oorimiderations!. 

rathy* first observed that a quartz plate can 
vibrate at rta 5/2 and 7/2 harmonics. Afterwards, 
Parthasarathy, e and Panoholy? showed that 
an X-out quartz plate could also be made to oscillate, 
though with & lower in ity, at its even harmonics 
and such frequencies as $, 3/2, 5/2, eto., of ita funda- 
mentals. This observation was later confirmed -by 
Tsien and Chu‘ and Ozdogen'. The former also 
reported that, besides the even and half of odd 
multiples of the fundamental frequency, the plate 
would oscillate continuously, though with lees in- 
tensity, at any intermediate frequency. 

It has been suggested! that this effect might be 
due to one or more of the following causes: (a) 
twinning or other defeot in the quarta plate; (b) in- 
hom: electric fleld; (c) uneven plating; 
(d) feed-back to the oscillator. Experiments were 


log intensity 








mH al 
Multiples of fundamenta] frequeney (n being any integer) 
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rooently undertaken with the view of oliminating 
these possibilities. A number of quartz plates of 
different dimensions, obtained from -known 
Amarican manufacturers of frequency-control orystals, 
were plated fairly uniformly with silver, aluminium 
and copper by different methods such as electro- 
chemical deposition, metal evaporation in vacuum, 
electroplating, eto. These plates were excited by 
the output of a master-oecillator power-amplifle? with 
a buffer amplifier in between the oscillator and the 
crystal. The crystal was put in a liquid medium 
and the diffraction pattern obtained by the usual 
Debye—Sears method. It was noticed that the orystel 
oould be made to oscillate at any frequency, aa 
the intensities varied at different frequencies. _ 
relative intensities of the diffraction lines revealed 
that, for the same radio-frequency feed, the crystals 
oscillated vigorously at their odd harmonics and lees 
vigorously at the even and half of odd multiples. 
The intensities of the diffraction lmes showed peaks 
in these regions. In going from one odd harmonio 
to another,-the amplitude of oscillations as indicated 
by the diffraction lines undergoes variations as shown 
in the accompanying graph. 

The resulta confirm the earlier observations that a 
piezo-electric plate has preferred modes of 
oscillation at even and half of odd multiples of 
ita fondamental frequency in addition to the odd 
harmonics. i 

A detailed paper is being published elsewhere. 

B. PARTHABARATHY 
M. PANOHOLY 
A. F. CHHAPGAR 
National Physical Laboratory of India, 
New Delhi, 12. Aug. 7. 
1 Bergmann, L. “Der Ultraschall”, 61 (Hirze! Verlag, Zurich, 1919). 
1 Parthasarathy, B., Proe. Ind. Acad. Sci, A, 3, 297 (1036). 


» B. Pande, A, and Pancholy, Me J. Sci. Ind. Ree., 
3, 208 (1044). 


Tien, L- O., and Chu, H. O., Netwrs, 156, 424 (1045). 


L IL, Revue de la Faculté des Sclances de l'Université 
Dati Der Tp 53 (1947). 
‘Cady, W. G., ‘Plervelectricity’’, 309 (1940). 


Damping of Turbulence by a Magnetic Field 

Ix experiments which I carried out in the summer 
of 1951, mercury flowing in long narrow rectangular 
channel at a Reynolds number E entered a region 
of constant transverse magnetic field H. The pressure 
gradient was measured downstream of any entrance 
effecta. 

For a given fluid, the pressure gradient oan be 
shown to be a function of the dimensionless quantities 
R and M, where M = = pHayofn, and 7 is the 
coefficient of viscosity. Hartmann! gives the theoret- 
ical form of this function for the case of laminar flow. 
Lundquist’ gives theoretical reasons for 
the critical value of R to vary linearly with M. 

My ts covered the range 0 < M < 130, 
10* XR 1-2 x 10. With M > 1,000 R, the 
preesure t with Hartmann’s laminar 
flow solution. With M/R < 1,000, the pressure 
gradient was than that predicted by the 
laminar flow solution. This that turbulence 
is present, and confirms L quist's predictions. 

The action of the' magnetic fleld in damping 
turbulence has been studied. It appears that this 
damping is progreasive with increasing fleld, as sur- 
mised by Lundquist. There was no evidence for the 
creation of turbulence near the walls due to the high 
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rates of aoe tae by the ‘Hartmann effect’, 


T wiah to thank the Dirootor of tho Atomio Energy 
Research Establishment, Harwell, for permismon to 
publish this letter. 

W. MURGATROYD 


Department of Engineering, 
University of Cambridge. 
i uly 81. 


1 Hartmann, J., Demske Videnskabernes Seisksh.,, 15, 6 (1037). 
* Lundquisi, &, Ark, Fra. 5, 15 (1953). 
‘Lehnert, B., Ark. Fee. 5, 5 (1053). 


Crystal Structure of isoNicotinic Acid 
Hydrazide 
As pert of a programme of X-r&y diffraction 


studies of biologically important pen gee the 
structure of teoniootinio id bydrazide 


the a- and c-axes. The unit cell is orthorhombio, space 
group P2,2,2,, with a = 11:33 A. ; b= 14-74 À.; 
c = 3-84 A. There are four molecules in the unit 
cell; calculated density 1-42 gm.am.; observed, 
1:41 gm.cm.?. : 


NES, 
T TO. 


Btructural formule for isonicotinio acid hydraxide 


The intensities for {hk0} were put on an ‘absolute’ 
basis’, and an unsuooesdful attempt was made to 
determine & Bet of signa for the larger F’s*. A Patter- 
gon projection on (001) showed the orientation of 
the ring,.and the approximate position of the mole- 
cule was obvious from the magnitudes of P; Piss, 
Foe, ond F,1,. It was, however, immediately apparent 
from F,,, and P,, that the ‘absolute’ intensities 
were high by & factor of c. 8. Thus the expected 


gmall temperature factor, 
observed value is 0:04. Furthermore, caloulation of 
the ratio (|.|)!/I for various intervals 0-256 < 
sin 0 < 0-745 showed a marked decrease in- value 
for 0-50 < sin 0, the weighted average valuo being 











Projection on 


001) for 1eonicotínio 


acid Oontours 
ervals of 1 6 A., contours € € A. omitted 
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0-50". This is to be compared with a value of 0-637 
to be expected for & projection which is oentro- 
symmetrical. ; 
Electron densitiea were calculated at units of a/30 
and 6/60, using Patterson-Tunell strips. Suoceas- 
ive F syntheses refined slowly. The seventh 
synthesis with seventy terms based on intensities 
estimated .by eye is shown in the acoompanying 


The REORUM w- and y-co-ordinates based on 
this synthesis are given in the table. 


APPROXIMATE £- AKD y-OO-ORDDEA'PES 


iH 
"SHE 


ommub^booepo 


Integrated intensity date are being used in refine- 
ment of the (001) projection and the determination 
of the s-co-ordinates. A full account of this work 
will appear at a later date. 

I wish to thank E. K. Squibb and Sons for the 
sample of orystellne ‘Nydrazid’ used in this study, 
and Dr. Wayne Chen, who performed most of the 
numerical work. : 

L. H. JENSEN 


1 Wilson, A. J. O., Waters, 150, 152 (1048). d 
1 Tecbariasen, W. H., Aas Oryetall., 6, 68 (1052). 
EN irs Peps D. O, and Rogeri, R, Aas Oval 3, 


4 Wilson, A. J. O, Researeh, 2, 246 (1040). 


A Dislocation Model for the Study of 
Boundary Phenomena and Deformation 
in Metals 


' Ix an earlier communication, an account was given 
of an experimental examination of the behaviour of 
the crystal boundaries in aluminium and ite alloys 
at temperatures near the meltmg pomt. In an ex- 
tension of this work, some consideration was given 
to the results obtained by Achter and Smolnchowsk! 
in their studies of the structure and properties of 
grain boundaries,’and it was thought desirable to 
cohstruct & dislocation model for a study of 
grain-boundary phenomena. It was hoped that this 
model would prove of use in a related in- 
vestigation of the mode of deformation of the orystala 
of a polycrystallme mass under a rapidly applied 
force. 

The bubble model devised by Bragg*, in which 
the atoms in & metal are represented by bubbles, is 
somewhat fragile and unsuited to withstand the 
rapid d apa of a force of any magnitude. In a 
search for & more robust method of construction of 
an stomio model, it was found that, if several 
hundred steel rods of suitable diameter (jy in.) 
and length are piled together longitudinally in & 
container, with the cut ends of the rods at one end 
of the container in the same vertical plane, the result- 
ing pattern of the cut ends of the rods is similar to 
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Fig. 1. 


Buon ens posses metal as 


and lime of dimlooatlon tn a crysial 
that 


Fig. 2 

atea IE id model 
rh ts Hffeot of ction of atoms of larger size than a 
(y spots) into an a nlo structure as represented by rod 


mcer e 


that of.the bubbles in the bubble model. Fig. 1 
shows that the rod model provides a useful schematio 
ilustretion of the atomio arrangement in a poly- 
crystalline metal. The regions of atomio disorder 
at & crystal boundary are well dáfined. Single dis- 
locations and lines of dislocation within the 

are also apparent, one such lino being shown on 4 
larger soale in Fig. 2. ] 

The rod model is robust and well suited for demon- 
stration purposes. The effect of introduoing atoms 
of large diameter into an atomic structure may be 
simulated by intróducing rods of larger diameter than 
the average into the container (Fig. 8). If the con- 
tainer is made suitably flexible by hinging the sides 
or makmg them of more flexible material, the rod 
model may be used for observing the effect on a poly- 
crystalline gttuoture of the rapid application of loads 
of appreciable magnitude. 


Research Department, 
Murex Welding Processes, Ltd., 
. Waltham Cross, Herta. 
Aug. 1. à 


1 Pumphrey, W. I., and Lyons, J. V., Natwre, 188, 060 (1040). 
a Achter, M. R. and Bmoluobowaki, R., J. App. Phys., 38, 1260 (1951). 
* Bragg, W. L., J. Sei. Imei, 19, 148 (1042). 
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Height of the Potential Barrier in 
Barrier Layer Cells 


Measurements of the zero resistance of a number 
of barrier-layer cells! over & wide range of tempera- 
tures have shown that the theoretical expression : 


R, = AT exp (9/T), (1) 


where A and 9 are regarded as constanta, is not 
obeyed over the whole range of temperatures. The 
power of T appearing outside the exponential in 
equation (1) depends on the assumptions made in the 

theoretical treatment; values ranging from + 3/2 to 
— 1/4** have been obtained, but these do not 
significantly alter the shape of the curve. Aocord- 
ingly, the valuo of unity has been used in this work. 
It is the pepa of this oommunioetion to put for- 
ward & possible explanation of the observed departure 
from equation (1). 

In tho osse of selenium rectiflera, the existence of 
weak spots has been postulated to explain breakdown 
phenomens’, and in multioontaot 
theory! has been proposed to explain the forward 
characteristics of pomt-contact diodes. By a simple 
mathematical i 
poemble to account for the zero resistance measure- 
ments. The barrier Bye is considered as being made 
up of & number of elements in l, to each of 
which equation (1) applies. e parameter o is 
assumed to have a normal distribution among the 
elements about a mean value 9 with standard 
deviation S. Then it is easy to show that, for the 

24 


whole oell, 
Bl 24 — Pez 
T ~ NUF afa) exp [3 
where N is the number of elementa, and 


m 

Equation (2) has been fitted to the results for a 
selenium reotifler, and the theoretical curve and 
experimental pointe are shown in the accompanymg 
graph. A aimilar flt has been obtained with & oom- 
Bilioon point diodes. Values of 9 and S obtained by 
fitting equation (2) to the experimental results are 
ahown in the table. 


(3) 


, 











It is clear from the experimental results that 
equation (1) cannot be used as a reliable method 
for the determination of 9, but 9 and S obtained 
from equation (2) wil give some ; dnieation of the 
uniformity of the barrier layer. 

The above calculations can be modifled by allowing 
for an upper and lower limit for the distribution of » ; 
the shape of the curve is found to be sensitive to 
the lower, but very insensitive to the upper, limit. 
This is in agreement with the multicontact theory, 
where it ia ahown that it is the low-value tail of the 
distribution which is of primary importance. The 
upper limit may be lès than 9, so that the occurrence 
of @ greater than the width of the energy gap in 


NATURE 


of these postulates, it is - 


E k = 12-1 ohms 
ohms jl. for toluene in, 
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the semiconductor need not imply that the individual 
barrier heights exceed this value (p for germanium, 
1:18 eV.; width of energy gap, 0-72 eV.). Detailed 
caleulations of this sort were not oonsidered worth 
while, ag the data so far available do not justify 
the inclusion of yet another parameter. 


M. S. Rrpoct 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berkshire. 
Aug. 14. 


1 Billig, H, and Ridout, Af. 8., Nature, 167, 1028 (1961). 

" Billig, H. and Landsberg, P. T., Proc, Phys. Soo., A, 63, 101 (1960). 

* Billig, B., Pros. Roy. Sos., A, 807, 156 (1951). 

! Landsberg, P. T., Proa. Phys. Sos, B, 85, 397 (1952). 

J V. Agimi B Na and Yearian, H. J, J. App. Phys, 
a1, f53 (1080). 


Molecular Weight Determination by 
Thermistors 


A THERMISTOR is & resistance body which has a 
high negative temperature coefficient of resistance, 
and is a valuable circuit element with & large variety 
of applications. Thermistors can be used as sensitive 
thermometers in aryoeoopio measurements’ and also 
in place of irse d iy for the lowering 
of v&pour &queous oolloi solutions’. 
At & oondition of vielen state, the droplets of solu- 
tion and solvent deposited on the tips of the thermis- 
tors have & constant difference in temperature which 
can be measured as a difference of resistance in an 
4.0. bridge circuit. The construction and operation 
of a simple 4.0. thermistor bridge, used for measuring 
the ommotio activities of aqueous solutions, has been 
described by McGee and Iyengar (submitted for pub- 
lication, elsewhere). 

A pair of matched thermistors oan also servo as a 
sensitive element for determination of molecular 
weights of compounds in organio solvents. The 
resistance differential AR set up per unit molal 
difference in, concentration between the drops of 
solvent and solution (b = AR/m) is generally much 
higher for organic solvents than for water; for 
ol. for water and 40-1 
case of & pair of Western 
Eletstric thermistors (Type 14B, resistance about 
2,000 ohms at 25°). Thus, organic solvents increase 
the sensitivity of measuring the small difference of 
vapour pressure between the drops of solution and 
solvents. 
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Benzil was used as a standard substance for 
determining the calibration constant k of the therm- 
istors. The molecular weights of camphor, naphtha- 
lene, phenanthrene, and the two detergenta 'BRIJ 30’ 
and ‘35’ were checked in two organio solventa, 
benzene and toluene, at 25? C. Tho results are sum- 
marized in the accompanying table. 





Substance | Molecular weight 
obs, calc, 


Bubstanoe 





128-0 
161:9 
1776 


128 2 
152-2 
178:2 


‘BRIJ 30' 
‘BRIJ 35’ 





The range of concentration was 0-5-7 gm. of 
solute per 100 gm. of solvent. The mean average 
deviation of the readings is + 0-25' per oent. 

The results shown in the table were reproducible 
and independent of the concentrations and solvent 
used, within the limits of I error. The 


thermistor has been found to be extremely senaitive,. 


and has the further advantages of being rapid in 
its operation and free from the spurious electrical 
effects that might be encountered within the D.o. 
thermocouple method of Hill-Baldee*. It is also seen 
to be far more accurate than the chemical boiling- 
point and vapour-pressure methods, thus permitting 
the study of very dilute solutions. 

The Beckmann freezing-point method is limited to 
low temperatures, where the solubility of many sub- 
stances is inadequate. However, the most important 
advantage of the thermistor techni over the usual 
Beckmann freezing-point method is the wide range 
of temperatures and solventa which can be employed 
in the measurements. Besides being far more soour- 
ate than the Beokmann methods, only a few drops 
of solution are required for the measurement. 

With the present set of thermistors, the limit of 
molecular weight measurement is roughly 2,000 in 
water and 5,000 in benzene. As soon as more-sensitive 
thermistors become available, the msthod can be 
extended to compounds of higher molecular weight. 

I wish to exprees my thanks to Prof. J. W. MoBain, 
Dr. 8. 8. Marsden and Dr. B. R. Y. Iyengar for their 
suggestions and interest in the work. 

B. B. KULKARNI 
National Chemical Laboratory of India, 

Poona 8. 

July 14. 
and Hormata, B., Anal Chem., 81, 1430 (1049). 


Huff, H. and MoBain, J. W., J. Phys. Coll. Ohem., 
(1961). 


. B., and Hall, M. B., Anal Chem., 83, 015 (1951). 


The Laws of Friction 


QUA of static friction are usually described 
: (1) F = R, which governs the relation between 
frictional force F and normal reaction B; 
and 3) ihe e ce stan weep nie 
of the apparent area of contact. 
Exxoeptions to law (1) are now well established, 
and in the fleld of fibre friction have been known 
for some time. In these cases the friction is governed 
by an expression of the form F = aE*, where n has 
values for different materials from 0-67 to 
1:0, the value for metals.- Thus en and Young! 


obtam n — 0-8 for diamond, Linco 0-67 for nylon. 


and Howell and Marur’ 0-96 for cellulose acetate, 
0-91 for viscose rayon, 0-90 and 0-80 for*undrawn 
and drawn nylon respectively. This form of the 
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frictional relation is more general than law (1), and 
it is the purpose of this note to point out certain 
ces which arise from it. 

(1) Amontons’s law F = — R represents the special 
case of n = I. 

(2) The frictional force F now depends upon the 
apparent area, and only in the particular case of 
n = | is it ind . Consequently, the two laws 
88 such are not independent, but law (2) is a natural 
co of law- (1). 

(8) If the effect of roughening a surface is to pro- 
duce valleys large compared with the distance be- 
tween surface asperities, then the area available for 
real contact is reduced with a consequent reduction 
in the frictional force. 

(4) In the important case of friction of a string 
around a pin or oylinder,.the tension relation J’ == 
T exp 0 is derived on the assumption F = uR. Ifthe 
general expreesion F = aE* is used in the analysis, 
the relation becomes 
Y» 
a 
GR) 


(z) - Ip seva) 


or, in the limit as n approaches unity, 


T = T erp a (£f 0, 


where p is the redius of the cylinder, which is not 
involved in the usual treatment. The data on the 
tensions of wool flbres gi by Martin and Mittel- 
man‘ have been examined and found to conform to 
this expreasion. 

(5) The coefficient a in F = aH* is not dimension- 
lees except when n = 1, but normally has dimensions 
[foroe]'-*. 

Again, in the case of the oylinder, sinos F and R in 
the analysis refer to unit length, the dimensions &re 
[foroe yi. 

A account of this work, which forms part of a 
programme of fundamental research of the British 
; Rayon Research Association, will be given elsewhere. 

EH. G. Hownrr 
British Rayon Research Association, 
Urmston, Nr. Manchester. . 
June 16. 
, Bowden, Y. P., and Young, J. H, Proc, Es. Soc., A, 808, 444 (1061). 

? Lincoln, B. (private communication). 

* Howell, H. G., and Mazur, J. (forthcoming publication). 
‘Martin, A. J. P., and Mittelman, BR, J. Test. Inst., 87, T 269 (1046) 


` A Method of determining the Electrical 
Resistance of Fibre Bundles 


plier lesen Hh A ede nio 
developed on textiles during, for 


of statio 
exemple, the Eye A ea could be explained 
in terms of th» leak through the fibre; but 


the resistance measurements made at that time were 
limited to the order of 104 ohms by the electric leak 
of the frame. 

We have recently devised a method which enables 
such resistance measurements to be made up to the 
order of 10:7 ohms, and which avoids this leak by 
eliminating the supporting frame. In this method 
the bundle of fibres or sliver is hung vertically from a 
metal rt to which is & voltage of the 
order of 5 kV., and the totel charge resident on the 
flbre after a known period of d of voltage is 
measured by tranaferring the bundle to & Faraday 
cylinder. 
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The equation for the voltage at any point in the 
bundle is identical with that describing the flow of 
heat in & conducting rod, and & convenient solution 
is given by Carslaw and Jaeger’. Integrating their 
expression, & graph is obtained between the ratio of 
total charge to the equilibrium charge and the product 
t/ORL* (where ¢ is time in seo., R is resistance per 
unit length in ohms, C is capacitance per Umi lenge 
in farads and L is length of the sample). OL is, of 
course, equal to the final charge on the sample divided 
by the applied voltage. A set of experimental results 
using this method is shown in the table. 

In our experiments the samples are suspended 
axially in & metal 45 cm. in diameter, and this 
vessel has passed. ugh it a current of air st oon- 
trolled relative humidity. Some typical curves 
- connecting moisture regain and electrical resistance 
are shown in the accompanying graph. 

At resistances of the order of 10:3 ohms, the times 
involved become too amall for convenient measure- 
ment; but at this level the normal condenser-dis- 
charge method, using a capacitance of the order of 
ee ee ae 
bundle is also bound with a fine wire. The new 
method gives resulte consistent With those by the 
conventional condenser-discharge method st this level. 

The rate of charge method can be applied to single 
textile flbree. The method we have found most oon- 
venient i8 to secure & yy-in. bearing ball to the lower 
end of the fibre, which is then charged by applying 














2-1 x 36 x 104 
= Bae rr 


Final oharge (Qw ) — 0 -0285 xO. 


= 1:3 X 104 ohm. 


voltage to the other end. The relevant mathematical 
formula is again provided by Oarslaw and Jaeger’. 
Preliminary experiments show that the resistance 
of single fibres is of the same order as, but lower than, 
that calculated from the experiments made with 
fibre bundles or slivers. It is hoped that these 
differences will enable the effect of lateral contact 
resistance in a sliver of staple fibre to be evaluated. 
It is hoped to publish a detailed account of these 


experiments in the near future. 


G. MORRIS 
A. N. D. Youna 
Research Department, 
Nobel Division, 
Imperial Chemical Industries, Lid, 
Stevenston. 
June 12. 


1 Keggin, Mor, and Yul, J. Test Ins., 48, F702 (1919). 

L| end Janger, “Conduction of Heat in Bolkis", p. 85, equat. 2 
(Oxf. Untv. 1947). 

* Carziaw and Ji , “Conduction of Heat in Solids”, p. 107, equat. 21 
(Oxf. Untv. 1947). 


Molecular Configuration of Dextrans in 
Aqueous Solution 


and Halling! have made meesurementa 
of sedimentation, diffusion and viscosity of fractions 
of dextran subjected to partial hydrolysis. On 
the basis of sedimentation and diffusion alone, 
and neglecting solvation, they conclided that the 
dextran particles are considerably elongated (length/ 
thickness varying between 17 and 110). 

Fessler and Ogston* and Ogston and Stanier? have 
shown that both the asymmetry and the solvation 
(effective volume) oan be deduced from measurement 
of the sedimentation constant and any pair of: 
diffusion, intrinsic viscosity and the variation of 
sedimentation constant with concentration. It is of 
interest to examine Ingelman and Halling's data 
from this point of view. 

The ure chosen is as follows: from the 
sedimentation constant at zero concentration and the 
intringio viscosity ius Season and Mehl, Oncley 
and Bimha's* relationahipe) seta of values of the 
axial ratio p, the effective volume V' ml. per gm. of 
unsolvated solid, and the uneolvated molecular 
weight M are obtained. From these quantities, 
values of d(1/s)/do are predicted. The values of M 
obtained from S» D, and V (partial speorflo volume), 
and the obeerved values of d(l/s)/de &re then oom- 
pared with the predicted values. 

The values of M in every case are close to those 
predicted for an axial ratio of 1 and, where the data 
are sufficient to give reliable estimates of d(1/s)/de, 
these indicate values of the axial ratio of less than 10. 
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The corresponding values of V’ 
gm. for M = 


A. G. OG8TON 
E. F. Woops* 


and Halling, M. 8. Ark. Kem., 1, 61 (1960). 
and Ogtion, A. G., Trens. Farad. Soc., 47, 657 (1051). 
4 and Stanter, J. H, Biochem. J., 49, 585 (1961). 
» J. Phys. Radin, (7), 7, 1 (1086). 
J.W. Onoley, J. R., and Stmha, R., Science, 98, 132 (1940). 
4 Hels. Chim. Acta, 30, 1283 (1047). 
Solence, 110, 699 (1949). 


Thermochromism and Keto-Enol 
Tautomerism of Solutions of | : 3-Diketo- 
; 2-phenyl-5-bromoindan 

IN connexion with the growing interest in the 
phenomenon of thermochromiam!, we should like to 
describe some experimenta with 1 : 8-diketo-2-phenyl- 
5-bromoindan (I). In contrast io 1: 8-diketo-9- 
phenylindan, which exista only in a colourless, solid 
orm, (I) exista in a deep violet, solid form (IIa or 
TIb) and an &lmoet colourless, solid, ketonio form (I). 
Koelsch*, who discovered these forms, stated that 
by orystallization from non-polar solvents the white 
modification ia obtamed, and from polar solvents 
the violet-blaak modification is formed; he men- 
tioned ‘only acetic acid and benzene as solvents. 
According to our observations, dilute solutions of 
the violet-black form in ethyl benzoate are orange 
at — 10°, whereas at the boiling int of the 
solutions they are light-yellowiah. The process is 
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reversible and may be explained by assuming that, 
at high , the keto form is ominant, 
whereas in the oold the enol form ( or IIb) is 
| gran in greater concentration. This opens a route 
or the investigation of the poaition of the equilibrium 
between the keto and the enol forms in relation to 


temperature by the investigation of the visible 
Bpectrum. ; 
A. SOBÖNBERG 
A. MUSTAFA 
- W. ASKER 
: 5 
epi of Eionoe, 
Fouad I University, 
Giza, Cairo. 
June 8.. 


and Le J. Chem. Soc, 2088 1050) Grubb and 

J . Chem. 300., 72, 419 (1960). Theflackar, Kortum 
and Ber., 88, 508 (1950). , Weixmann and 
Fischer, J. Chem. Soc, Ta, 5009 (1950), Pullman and 


, J. Amer. r a 
Chem, 16, ison cise” ate J 4 ey 3088 Coo]: 
(p.18 9d 1961). , Mustafa and Asker, J. Amer. ! 
Hes, T Ard 961). M and Hilmy, J Chem. Soc. 1843 


* Koelroh, J. Amer. Chem. Soc., 68, 1328 (1036) 


Anatomical and Physiological Evidence of 
mosis of the Hepatic Artery and 
Hepatic Veln within the Mammalian 
Liver 


THAT the hepatic artery sends direct branches to 
the hepatic vein in the livers of Amphibia has been 
established’. Several workers have reported trans- 
lobular branches in mammalian livers; but the 
evidence is ently indiréct. Chronezczewaky’, 
Braus’ and Loe er claim to have seen such a vessel ; 
Elias‘ is a protagonist of the view of Chronazczewsky, 
whose work he has repeated; he also rte that 
the arterial blood gains the centre of the lobule via 
thin-walled capillariea which run in close apposition 
to the parenchyma. Seneviratne', using & trans- 
illumination technique, also supports the existence 
of translobular arterial veesels. Owing to technical 
difficulties these artemal vessels have not been 
shown convincingly, and their presence ig not yet 


The veesels oan, however, be demonstrated by the 
following technique. Immediately after death the 
liver is washed with a slightly alkaline solution’. 
When the organ is free from blood, the portal venous 
system is blocked by perfusion of the portal vein 


. with a suspension of kieeelguhr in saline. ‘Hycar’ 


(1) 


0—OH, 


latex is then put into the arterial system at a preasure 
of about 200 mm. mercury and, afterwards, coloured 
neoprene is run into the hepatio vein in a retrograde 
direction at & pressure of 80 mm. meroury. The 
organ is then fixed in acid formalin, and a cast of the 
vascular system obtained by digestion with com- 
mercial hydrochloric acid. 

The completeness of the injection varies somewhat 
from liver to liver. In successful preparations the 
arterial and hepatic venous trees are well injected, 
and only isolated segments of the portal venous tree 
appear; the sinusoids are frequently not filled, 

for localized areas. On occasion, the hepatic 
tree been almost fully filled from the arterial side 
without injection of sinusoids. This filling is achieved 
by means of direct arterio-venous anastomoses, one 
of which is shown in the acoompanying photograph. 
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In these specimens ıt is impoesible to retain the 
normal relationships of the vessels, and one cannot 
determine the angle at which the veesels run before 
joining. There is no constant pattern, but the 
majority of the arterial vessels run into the base of 
smsll sublobular veins; they a to be more 
frequent m the deeper parts of the parenchyma. 
Owing to distortion of the vessels by the injection 
technique, their size cannot be estimated with ocer- 
tainty, but they appear to be arterioles. Occasionally 
they split into a few short &nusoide before joining 
the hepatic venous tree. From the unbranching 
path taken by most of these vesels they appear to 
be shunts, and not concerned with the maintenance 
of parenchyma. They have so far been demonstrated 
in rats, rabbits and guinee pigs. 

Supporting physiologiéal evidence has been elicited 
from perfusion of isolated canme livers. Acetyl- 
choline produces an increase in hepatic volume and 
a dimmution of outflow when injected into the 
hepatic artery in amounts of 0:25-1-0 ugm.: ten 
to twenty times the amount is required to give a 
similar response if mtroduced into the portal vem’. 
Also, on occsaion, adrenaline may give rise to swelling 
of the liver when put into the hepatic artery, and 
invariably produces & diminution of volume when 
put into the portal vein. The variation of the action 
of these drugs according to the vessel of administra- 
tion is strong eyidence m favour of different intra- 
hepatic pathways of arterial and portal venous 
blood, especially as m each case increase of liver 
volume is due to reduction of outflow and not to 
increase of inflow, suggesting that the site of action 
is on the hepatio veins. 

W. H. HoRNER ANDREWS 
B. G. MAEGRAITH 
School of Tropical Medicme, 
Pembroke Place, 
Liverpool 3. 
July 81. 
1 Wakim, K G., and Mann, F O, Amat. Reo, 82, 233 (1042). 
*Ohronmozewaky, N., Vérohows Arok., 25, 168 (1886). 
* Braus, H., "Anatomie des Menschen", 3, 321 (Berltfn, Springer, 1924). 
* Hii, H., Amer. J. Anat, 85, 370 (1919). 
* Beneviratne, Quart. J. Ezp. Phynol, 35, 77 (1019). 
1 o EE MA det ve c EN: 
t Andrews, W. H. Horner, and Maegralth, B. G., Axa. Trop Aled. 
Perant, 45, 955 (1052). 
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Organization of Shoot Apex during the 
Ontogeny of Brassica campestris L. 


Our knowledge of the organization of shoot apices 
is confined mostly to mature plante, and there has 
been very little work on the ontogenetic changes 
occurring in them’. Certain interestmg observations 
on the above topic came to ight during a comparative 
anatomical study of vernalized and control plante! of 
mustard. Microtome sections of: (1) seeds soaked 
for six hours in water; (2) seedlings collected at 
intervals of twenty-four hours up to seven days and 
then on the ninth day; and (3) vegetative and 
reproduotive apices formed fifteen and twenty-nino 
days after sowing were out 18y thick and stained 
with hematoxylin, and safranın. 

The apical meristem of the resting embryo is a 
dome-shaped structure with a  uniseriate tunica 
(Fig. 1) surmounting the corpus, the central cells 
(c) of which are polygonal, more or less isodiametric 
and deeper stained. The oells of the rib-meristem 
(rm) and the rib (r) converge above to this group of 
central cells and appear to be onginating from them. 
These central oells could not be distinguished in 
seedlings more than twenty-four hours old. This type 
of zonation in the apical meristem is quite different 
from any so far observed'**. The poriclinos (pe) 
present in the second layer of the apical meristem 
of the embryo become rarer with an advance in age, 
and in seedlings nine days old the tunica is biseriate 
(Fig. 2). The oells of the next layer now begm to 
show a stratified form. Occasional periclinal divisions, 
however, continue to occur here and shoot apices 
of fifteen-days-old planta show two or three layers of 
tunica (Fig. 3). In a reproductive shoot the tunica 
layers, composed of more-or-less oolumnar colls, in- 
crease further to three or four (Fig. 4) and the corpus 
appears to be replaced by vaouolating cells. One or 
more layers of cella below the central part of the tunica 
are also stratified. 

There is scarcely any activity of the rib meristem 
for the first five days, and the growth of the epiootyl 
is due to a progressive elongation of rib cells. At an 
age of six days, however, the rib meristem becomes 
suddenly active and gives rise to several layers of 
transversely elongated cells. In sevan- and nine-day- 
old seedlings no fresh similar cells are formed and 
the pre-existing ones enlarge longitudinally. Norm- 
ally, it is expected that the rib meristem, once active 
after germination, would continue to be so, and thus 
its behaviour in the present oase is rather interesting. 
In the shoot apices of fifteen-day-old plants, the 


Lr, 





jp i r ND; rm, 

mb meristem ; tt, t layers of tunica. .1, from ‘seeds 

soaked for 6 hr. Hig. 2, from seedlings 9 aas Fig. 3and |, 
from plants 15 and 29 days old, vely All x 200 
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rib meristem &asumes & semi-circular form extending 
from almost one flank of the apex to the other (Fig. 
3, rm). 

Procambial strands differentiate acropetally in the 
apex before the leaves, which they are going to supply, 
arise. Similar oases have been recorded by several 
workers) #18, 

Variation in the number of tunica layers within 
the same ies has been &ooounted for in Garrya 
by the stages of development of leaf primordia by 
Reeve'*. I, however, failed to observe this in my 
materials, and so did Millington and Gunokel*. In 
mustard, the variation in, the number of tunica layers 
ee pee ee ee 

shoot. During the vegetative phase there is 
soarcely any appreciable elongation of it. At the 
onset of the reproductive phase, the main axis grows 
in length very rapidly and its apex shows the maxi- 
mum number of stratified layers (5-6). Maj 
observes that, in shoot apices of Heracleum, are 
5-6 stratified layers on the flanks in contrast to only 
three at the apex. Here, too, the increased number 
Maler erster ee ee 

Pf er , which possesses & “rapidly widening axis 
just ow the apical cone without any vertical ex- 
pension". Similar positive correlation is observed in 
(1) Liriodendron", where there are more tunioe layers 
in the active stage, and (2) Tropæolum™, the young 
axillary shoot apices of which have only & uni- 
seriate tunica in contrast to 2-3 in the main shoot. 

I am grateful to Prof. B. Bingh and Prof. G. P. 
Majumdar for their kind criticisms and suggestions. 

B. O. CHAKRAVARTI 


1 Phüipson, W. R., Bis. Rss, 94, 31 (1040). 

* Ohakravarti, 8. O., Owr. Sci 19, 319 (1950). 

* Boke, M. H., Amer. J. Bat, 88, 656 (1911). 

, L 188 (1961) 

n ~ 8, 49 (1942). 

F., and Gunckel, J, A, Amer. J. Bot, 87, 329 (1080). 
J. Lis. Soc. Jaw. CX), B, 187 (1047). 


Regeneration of the Potato Shoot Apex 


Mn. I. M. Sussex! propounds & problem of great 
importance and interest, but the main conclusion 
which he draws from his skilful experiments appears 
open, to i He has found that in shoote of 
potato lateral portions of the apical meristem which 
are seperated by longitudinal outs from the main 
part are often prevented from by the 
growing-point of that meristem, or if they do re- 
Ce ae a eee gie 
. concludes that sinoe the mhibrting influence has 
travelled down to a level below the cut and up again 
to the separated piece of meristem, it must be based 
not on a transport of hormones but on a competition 
for nutriment. He ki tsp this conclusion by men- 
tioning some unpub experiments which, he 
states, have shown that there is in these apices a 
transmission of some other kind of hormone-:like 
stimulus whioh, after travelling in the morphologic- 
ally downward direction, cannot travel up again. 

These other resulta will be awaited eagerly ; but 
i& remains quite possible that the tranamission of 
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inhibition from the growing-pomts of these 
based on & transport of hormones, since t End er 
stimulus or influenoe may follow different rules of 
transmission from another, even if both are based 
on hormonee. Thus in shoot systems the stimulus 
for cambial growth, which comes from developing 
buds and leaves, travels strictly in the morpho- 
logically downward- direction only*. But correlative 
inhibition, coming from the same source, can travel 
down one shoot and up another orthotropic shoot, 
even when the transpiration stream in the latter has 
been artificially reversed’. Aleo, in many planta an 
influence from the main apical bud the 
branches plagiotropic, and this must travel down the 
mam stem and out along the branches to their tips. 
Yet all theee transmissions are based on transport of 
hormone; and, indeed, the first stage is the samo 
in all of tham, being the formation of suxm by 
developing leaves near the apex and, ita transport 
down the stem‘. If an explanation of the difference 
in further tranamisgion be sought, it may be : 
that the o&mbium is stimulated to grow the 
descending auxin itself, whereas the other two effects 
depend on other substances which can be 
upwards as well as downwards and are formed either 
from the descending surin, by modification of its 
molecule, or as & result of ita action’. Similarly, 
there may be different transmissions within the apical 
bud also. 
It may also be remarked that although Mr. Sussex 
izes the fact that the lateral pieces of meristem 
our deca a a T, 


wing-point from regenerating at all, 
Pcie Coe ned Be a a 


equal interest that some of them did regenerate to 
form buds with two or three leaves, so that these 
pieces must have been i released from in- 
hibition. In this respect ta are rather similar 
to those of experimenta on Lupinus albus in which, 
for another purpose, we isolated the youngest leaf 
a UD GROS oe is cort led ee, 
or of the next but one, by similar vertioal cutai*. 
For in many of these experiments, in which enough 
apical tissue was left on the isolated piece axillary 
to the isolated leaf, a bud was formed from this 
tissue, although leaves of the same 
seedlings had no buds. These buds grew 
quie nr oniy, so that they must have been released 
inhibition nearly oompletely. 
: R. Snow 


Magdalen College, Oxford. 


Bomerville College, Oxford. 


1 Bomex, I. M., Nahwre, 170, TOS (1962). 

*Jost, L, Bot. Z., 49, 485 (1891) ; 51, 80 (1893). 

* Bnow, E, New Phytol, 88, 286 (1937). 

* Snow, B., New Phytol, 94, 847 (1935). 

wr Bot 04 039 (1030. 

and Skoog, F., Proe. Roy. Soc., B, 114, 317 (1994). 
Mineb, XL, J. wise. Det, BA BEI (1089). 

Now Phytol, 44, 110 (1945). 

New Phytol, 89, 177 (1010). d 

v and Bnow, Bec PME Trene. Hoy: Gots B: S91. 29an 


Many Bxow 


Wanns I agree that there is much justice in the 
comments on my oommuniostion!, the main fact 
which needs emphasis at this stage is that we are 
still very much in the dark concerning the roles of 
hormones and general nutrients m growth and 
morphogenesis at the shoot apex. 
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Fig. 1 of my communication showed in plan & 
potato shoot apex in which a small lateral panel a 
had been isolated fram the remainder of the apical 
meristem A by & single vertical incision which pene- 
trated all the meristematic cell layers and just into 
the differentiating sub-apical region. On further 
growth of such shoots the pi ee a 
te, remaining to inhibited, although its 
retained their embryonio- appearance. Tho 
incision was considered to prevent direct hormonal 
inhibition of the panel a by the larger part of the 
ical meristem ; but the two separated parte of 
apical meristem would still be able to compete 
. with one another for a share of the available nutrients 
in, the sub-apical region. The further growth of each 
would be & measure of ita ability to grow under such 
conditions of competition. The resulta have been 
described (loo. ott.). 

TA rst ok Ain yi a ee aed 
in whioh the incision was 4-5 mm. deep were carried 
‘out. Such incisions penetrated deeply into the 

ing zone of thé shoot, where nutrients may be 

to be localized in the vascular tissue. In 

such shoots the sub-apical nutritional competition 

between the separated parts of the apical meristem 

is eliminated, but it is still possible for substances to 

pass downwards in the stem from A, below the 

incision, and into the panel a, that is, 

hormonal correlative inhibition of the panel a would 
still be possible. 

Three types of deep incisions were made: (1) 
vertioal, (2) undercutting the panel a, (3) under- 
ou e Se mead ot ro 
such sloping incisions it was poasible to provide either 
of the separated parta of the meristem with increased 
amounts of nutrients derived from a greater relative 
area of the mature shoot. 

In each treatment eight shoots were used, and the 
cut surfaces were prevented from regrafting by 
placing & fragment of mica in each incision. The 
average number of leaves on the lateral panel a and 
the main apex A in each treatment after six days is 
poseer cuida Pee) Serer 

le. 








In treatment 1, all eight of the lateral panels a 
regenerated completely, and the results obtained with 
a deep incision, thus differ sharply from those follow- 
ing a shallow incision when regeneration is infrequent. 
In treatment 2, the strongly growing main apex A 
of several shoots was excised after six days, leaving 
only the inhibited panel a, which then, usually began 
to grow and formed two to three leaves in the follow- 
ing six days. In treatment 8 it is noteworthy that 
the growth of the larger meristematic region 4 has 
been ‘mhibited’ by the smaller panel a. 

In these treatments the more rapidly growing 
meristem became considerably enlarged, even, if it 


was initially very small, and gave rise to leaves which ` 


were much than those on the slow-growing 
shoot. As & result of these oe it is felt 
that the inhibition of growth m parts of the 
M a 
pletion of nutrients in the immediate vicinity of the 
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inhibited meristems. Growth hormones may well be 
of importance in such inhibition but would appear 
to have an indirect effect, perhaps aoting in the 
mobilization, of nutrienta towards the more actively 
growing regions of the meristem. 


Department of o Botany, 
University, 18. 


1 Somex, L W., Nehuro, 170, 755 (106%). 


I. M. Sussex 


Amoeba discoldes recorded for Milngavie, 
Dunbartonshire 


Tuna inoculation material for our stock cultures 
of Amæba at Notre Dame was either from 
Killarney or Milngavie. From the outset each culture 
was numbered and ita subsequent history entered in 
a field-book, so that we know the origin and 
history of any material given to the various univer- 
gities and schools which have aaked for it during the 
past thirty years. Early on, it was suspected that 
culture 14 was different from the other cultures, but 
many researches were preasing, and I had not time 
to look into the matter. The culture accumulated 
and sub-cultures were made. In 1949 and 1950 I 
devoted time to the examination of the oytoplagmio 
movements of the individual amosbe and concluded 
that they were not those characteristic of A. proteus. 
Leal vibra a pale angie das hockey ai The creatures 
in culture 14 are Amada disooides, the life-history of 
which has been, worked out by Sister Carmela Hayes’. 
Up to date, the species has been recorded from the 
neighbourhood of Oxford and Grimsby. 


Montoa TAYLOR 
Notre Deme, 
Dowanhill, 
Glasgow. 
July 12. 


1Qwart, J. Micre. Son 80, 459 (1046). 


Flight-tone and Wing-stroke Frequency 


of Insects 
Iw his interesting article, Dr. O. Sotavalta! 
discusses the estimation of the wing-stroke cy 


of insecta by their audible note. This me is 
older than he suggests. “. . . and I took coach, 
having first disooursed with Mr. Hooke a little, whom 
we met in the streete, about the nature of sounds, and 
he did make me understand the nature of musicall 
sounds made by strings, mighty prettily ; and told 
me that having come to a certain number of vibra- 
tions proper to make any tone, he is able to tell how 
many strokes & fly makes with her wings (those 
flies that hum in their flying) by the note that it 
answers to in musique during their flying. That, I 
suppose, is & little too: refined; but his discourse 
in general of sound was mighty fine." (Samuel Pepys, 
August 8, 1666.) 

Doubtless Pepys would have been pleased to know 
that his criticism had been met. 

d O. F. A. Panto 

Trinity College, 

Cambridge. 
Dec. 22. 

1 Botavalta, O., Nature, 170, 1057 (1962). _ 
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THE PROPOSED SCIENCE CENTRE 
l FOR LONDON 


[Id e 

Dele in his presidential address to the Royal 
Society raised the question of the need for a national 
centre of science capable of progressive adjustment, 
to changing needs. Referring to the missed oppor- 


procrastinati 

conditions in which not only the Royal Society but 
‘also the Chemical Society and other scientific societies 
were then housed, Sir Henry claimed that the pro- 
gressive needs ‘of our scientiflo societies should be 
given early conbideration in any new allotment which 
plans for reconstruction might allow. He thus recog- 
nixed that expansion would of necessity be linked 
with the reconstruction- which the destruction and 
changes due to the War had necessitated in London 
as a whole; but he also added that we ought never- 
theless to have a scientific centre ing scientific 
societies in Britain to oo-ordinate their activities with 
economy and giving room for change, expansion and 
organic growth. ‘We have the further right," he 
concluded, “to expect that the home of science, in 
this capital city, will have a dignity symbolising its 
value to the nation and the empire, and enabling us 
to hold up aur heads in the company of other 
countries, whose scientific academies, not more 
famous than ours, have eo long been housed more 
worthily, and with a more generous recognition of 
their due place in an enlightened people’s scale of 
cultural values.” E 

That claim for adequate and dignified acoom- 
modation for science in the Metropolis has been 
frankly acknowledged, but it is clear that the nature 
of the claim is still but imperfectly appreciated, 
not only by the Government but aleo by the ordinary 
citizen. Somewhat more tangible support has indeed 
been accorded than was received by the earlier 
schemes which were put forward in 1930 by the late 
Bir Arnold Wilson, and by Prof. J. F. Thorpe in his 
presidential addreas to the Ohemnieal Society. The 
scheme then proposed contemplated what was 
described at the time as a certain amount of rational- 
ization of the scientific societies concerned. These 
included, besides the Ohemical Society, the Institution 
of Mining and Metallurgy, the Institution of Mining 
Engineers, the Society of Chemical Industry, the 
Institution of Chemical Engineers, the Institution of 
the Rubber Industry, the Institution of Petroleum 
Technologists, the Institute of Fuel, the Institute of 
Metals, the Iron and Steal Institute, the Faraday 
Society and the Physical Society. All these societies 
were to be housed under one roof, and their libraries 
were to be pooled for the common use of their 
members. 

The need for such a asheme had been even then 
realized, so far as chemistry was concerned, for at 
least ten if not twenty years, and the central library 
was one of the chief features of the scheme for the 
ehemioà! societies, which would have shared two- 
fifths of the space. Nevertheless, an approach to the 
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. x 
Treasury at the time resulted in a refusal of financial 
assistance, although the Government expressed sym- 
pathy with the scheme. An Association was formed 
to collect fonds and erect and administer a building ; 
but the raising of the necessary £140,000 proved too 
much for the chemical societies concerned, in the 
* difficult circumstances of the financial depression then 
. prevailing, and the only tangible result has been a 
larger measure of co-operation between some of the 
chemical societies themselves. 

As a result of Bir Henry Dale’s address, however, 
on October 18, 1944, Mr. O. R. Attlee (Lord President 
of the Council), Bir John Anderson (Chanoellor of the 
Exchequer) and Lord Portal (Minister of Works) 
reoeived & .very representative’ deputation from 
learned societies regarding the needs and claims for 
accommodation of the societies which aim at pro- 
moting the Independent advance of the fundamental 
sciences. The deputation was assured of the interest 
, of the Government, and Sir Henry Dale was asked 
: to submit a quantitative statement of needs. In 
1947 the Scientific Societies Accommodation Oom- 
mittee was seb up to review the alternative schames 
and facilitate & close estimate of the needs of the 
societies. The idea of extending facilities in Burlington 
House or its vicinity was abandoned in favour of the 
conception-of a Science Centre ; and when on July 7, 
1948, & seoond deputation was received by the Lord 
President of the Counail the Chancellor of the 
Exchequer and the Minister of Works, the agreed 
list of participants included the Biochemical d 
the British Association, the Chemical Society, the 
Faraday Society, the Geological Booiety, the Linnean 
' Boeiety, the London Mathematical Society, the 
Physical Society, the Physiological Society, the Royal 
Anthropological Institute, the Royal Astronomical 
Society, the Royal Meteorological Society, the Royal 
Bociety, the Royal Statistical Society and the 
Society of Chemical Industry. It was also under- 
stood that many of the smaller scientific clubs and 
societies would receive hospitality under the new 
arrangements. ] 

The deputation was much encouraged by ita 
sympathetic reception and was given to understand 
that the Government was prepared to acquire a site 
and contribute to the cost of building, but that the 
building must be the societies’ own responsibility. 
The deputation pomted out that this would involve 
indefinite postpanement, except perhape for societies 
having close association with industry, and expressed. 
the hope that the Government would reconsider this 
attitude and provide the site, the buildings and rent- 
free accommodation in them. Nevertheless, detailed 
arrangernents were made to carry the project to a 
further stage, although a particular. scheme discussed 
in negotiations with the Ministry of Works in April 
1940 was eventually abandoned. 

In the early autumn of 1950 the Royal Society 
was informed that the scheme for a Science Centre 
had made great progress. An adequate, central site 
had been selected and the Treasury had offered to 
provide the cost of buildmg. On November 21, 1950, 
Mr. Herbert Morrison, then Lord President of the, 
Council, in reply to questions in the House of 
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Oommons by Mr. M. Phillips Price and Sir Wavell 
Wakefield, stated that amoe the matter had last been 
raised on May 5, 1950, the remaining obstacles to the 


adoption of the Royal Society’s long-term proposals. 


had been overcome. Mr. Morrison emphasized that 


it would be some years before such & cantre could be. 


built, but that & start would be made on it as soon 
as resources could be found, having regard to other 
urgent claims. Provision would be made for accom- 
modating also within the-area the Patent Office and 
its Library, which would be modernized and extended 


as a first-rate central reference library on science and , 


technology. 

The Lord President added that suitable new 
quarters would be built for the Royal Society and 
for other leading scientific societies with their 
important special librariea, and new offices for the 
Department of Scientific and Industrial Research and 
for other Government soiéntiflo organizations would 
also be provided, thus releasmg buildings elsewhere 
and achieving some economies in building require- 


mente. The Centre would be designed to improve. 


facilities and contacta between scientists and users of 
science, both nationally and internationally. Much 
detailed planning was still required, but Mr. Morrison 
said that he hoped to announce the selection of a site 
early in 1951, although it would be some time before 
& final scheme could be developed. 

The decision that the proposed Sciencé Centre 
should include provision for a first-class central 
reference library on science and technology was 
obviously prompted by the specific recommendation 
of the Royal Society Scientific Information Oon- 
ference of June-July 1948, which urged ‘Increased 
support by the United Kingdom Government of 
central scientific libraries and information services, 
particularly of the Science Museum Library and the 
Patent Office Library. In spite of the association of 
these Government libraries and of the Department 
of Scientiflo and Industrial Research with the pro- 
posed centre, Sir Robert Robinson, in commending 
the schame to the Royal Society in his presidential 
addreas on November 80, 1950, was emphatic that 
there was no evidence of any attempt or desire to 
undermine the independence of the Royal Society or 
to make it subservient to any material or political 
interest. The Lord President of the Council had 
indicated his fall concurrence in the importance of 
maintaining the prestige and independence of the 
Royal Society, and in, certain conditions for securing 


this in a Science Centre which had been put.before - 


him. THe great national value of the Society as a 


focus of the scientific activity of the Commonwealth 


was recognized. 

Nà forihise petai waa vade Dy the Governinent 
until, in response to a motion by Lord Samuel in 
the House of Lords on June 11, 1952, asking how the 
matter stood, the Lord President of the OCounoil, 
Lord Woolton, gave the assurance that the present 
Government was in agreement with the statement 
made by its predecessor on November 21, 1950. No 


^ final decision had been made; but Lord Woolton 
‘confirmed that a site on the South Bank immediately 


below Waterloo Bridge and facing Somerset House 


no. asas February 7, 1953 


had been reserved for a So:enoe Centre by the London 
Üounty Council, which is the planning authority, and 
as 80 reserved in the Oounty of London Plan. Lord 
Woolton could give.no assurance as to when the 
Science Centre would come into existence; but he 
pledged himself to use his own inftuenoe to ensure 
that it would eventually be constructed on that 
eite. d 
Strong support for these proposals has been forth- 
ing from the Advisory Council on Scientiflo 
Policy. In its third report, in July 1950, the Advisory 
Council noted the finding of the Panel on Technical 
Information Services of the Committee on Industrial 
Productivity thab the development of technical 
library facilities in Britain had failed to keep pace 
with the growth of scientiflo research, and that in 
confequence scientific and technical libraries were no 
longer capable of maintaining full collections of 
technical literature, and of providing reasonable 
facilities for readers. ‘The Panel, in its report on 
Technical Information Services, urged the develop- 
ment of a central referense library im London, if 
possible in close association with specialized libraries 
of the learned societies, as well as of a national 
lending library of science and technology, not 
necessarily in London. 

The Panel iteelf suggested that the Patent Office 
Library might form the basis of the proposed central 
reference library; and, agreeing with the broad 
objectives stated by the Panel, the Advisory Council 
constituted a Standing Scientific Library and Tech- 
nical Information Committee charged, (nier aka, with 
co-ordinating the development of scientific libraries 
as a whole, and considermg in greater detail the parts 
to be played by individual libraries. This Committee 
eventually reported on the needs of the national 
library of science and invention which ig to form 
part of the new Science Centre, and in ite fourth 
report, in July 1951, the Advisory Council referred 
to the action which had been taken in consequence 
of the Government’s announcement of November 21, 
1950. It was indicated that the President of the 
Board of Trade had agreed that the Patent Office 
Library should be expanded to form the national 
reference library of science and invention, and that it 
would continue to serve the needs of the Patent 
Office. It would cover the whole fleld of science and 
would be supported by the specialized libraries of 
the learned societies. The areas of its responsibility 
the Government Departments principally concerned. 
Moreover, in conformity with the proposal that the 
Library should not contain any scientiflo literature 
more than about fifty years old, material no longer 
of value for current work was to be pruned in 
consultation with the British Museum. 

The advisory Council further emphasized that the 
Library would serve industrial scientista and all those 
conoerned with research and technical development, 
and would be adjacent to the Department of Beientiflo 
and Industrial Research, so that more detailed inform- 
ation services would be available for users. ‘The 
Advisory Council stated that the Lord President of 
the Council, Viscount Addison, had approved the 
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report, which had been forwarded to the Ministry of 
Works for preliminary planning in connexion with 
the Saienoe Centre. 

I5 ig therefore clear that the planning and dis- 
cussion of the proposed Science Centre had made 
considerable progress. Yet on December 17 last in 
the House of Commons, the Minister of Works 
stated that the scheme has been postponed. Sir 
"Wavel Wakefield had inquired as to the present 
position with regard to the Science Centre, and 
whether ib was intended that the, necessary build- 
ings should be erected on the South Bank site. 
Mr. Eccles replied that the planning of the Science 
Centre had had to be deferred in view of the need 
for economies, and that when the economic situa- 
tion improved it was hoped to lease a site on the 
South Bank immediately below Waterloo Bridge. 

That this bland reply was received in the House of 
Commons apparently without protest demonstrates 
how far not merely the Government but also the 
House of Commons is from any real appreciation of 
the importance of science and technology im the 
national economy, or of the conditions in which both 
science and technology are nurtured. Ib. is dis- 


that Mr. Ecoles stated expressly that the planning 
itself—not -the actual construction—had been 
deferred. 

That in itself is discouraging enough, for no one 
who has beea associated with what has been done, 
ever since the Royal Society Scientific Information 
Conference in 1948, dan fail to realize the far-reaching 
Tepercussions of such a decision and the frustration 
which must result jn many different flelds. The 
record of disappointments which have attended the 


„efforts of the Royal Society over the past century to 


obtain a worthy home and adequate accommodation, 
and which Sir Henry Dele recapitulated more than 
ten years ago, is well calculated to prejudice any 
fresh effort. It makes it hard to believe in the 
sincerity of any fresh government approach when 
the economic situation improves". 

That, however, is not all. The project for a Science 
Centre was intended not merely to provide a dignified 
home for the Royal Society and other scientific 
societies : it was also mtended to further their more 
efficient and economic functioning. Thus the financial 
difficulties which threaten the continuation of the 
Bureau of Chemical Abstracts might have been con- 
siderably leas acute, and the call for Government 
asistance much slighter, if indeed made at all. 
Furthermore, even so far as already elaborated under 
the Advisory Council for Scientific Policy, the project 
appears to offer some advantages and savings m 
the operation of the Department of Scientiflo and 
Industrial Research without detriment to its 
efficiensy. 

-The real objection to the postponement of the 
scheme is its adverse affect ‘on the advance of science 
and technology upon whioh- the economic recovery 
and survival of Great Britain so largely depend. That. 
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dependence has bean admitted by | Government 
spokeamen and others, who have insisted that the 
first need is to secure tbe effective utilization of 
existing knowledge, and have recognized, too, the 
dependence of such utilization upon the effective 
dissemination of scientifi: and technical information. 
The proposal for a national reference library of 
scence and technology, which forms an essential 
part of the scheme, and which was intended to 
relieve the congested conditions which at present 
hinder the efficient use of the library of the Chemical 
Society and others, was a step to that end long 
overdue. . 

The Department of Scientific and Industrial 
Research has already re-orientated ita policy Bo as 
to encourage the more effective dissemination of both 
scientific and technical information, and thus made 
the need for such & central library more urgent. 
Moreover, while Governments have procrastinated, 
the outflow of scientific and technical literature 
throughout the world does nob stop but rather 
increasee. Libraries which were overtaxed ten years 
ago are still more overstrained to-day: conditions 
and expediente, which could be accepted for a 
short period while plans for adequate accommoda- 
tion were being formulated, become intolerable when 
delay is indefinite. 

Now the whole scheme is m abeyance. It may bo 
that economic conditions, on a short-term view, are 
80 serious that immediate action on the scheme -is 
impossible, in spite of ite importance for the future 
of science and technology in Britam. Having pro- 
ceeded thus far, however, every must be 
taken to remind the government of the day of its 
existenoe—and of ita vital importance. 


a 


!A BOTANIST'S. QUO VADIS: 
INTEGRATION OR 


| SPECIALIZATION 
Phylogeny and Morphogenesis 
Contemporary of Botanical Science. By Prof. 
0. W. Wardlaw. . vii + 586. (London : Macmillan 


and Oo., Ltd., 1052.) 42s. net. 


Nf ee wuo belong o tha olda generation 
of biologiste may recognize in biology at the 
present time something of the welter of confusion in 
aims and ideas that marked the similar period after 
the First World War. It im therefore an appropriate 
moment to ask whether we are going to witness 
another transformation in the climate of biological 
thought similar to that which overtook the biological 
subjects after 1920. Revolution in techniques is 
obviously taking place. Will this produce a generation 
of botanical ists, or is it pomsible to offer an 
idea which will serve to integrate further advances ? 
At such & time it is stimulating to receive a book 
by en eminent botanist which looks at the present 
posrtion, and attampte to resolve it. 
de Wardlaw's central ition is that of a 
Scc and, as his indicates, he sees in 
phylogeny and morphogenesis twin aspects of a 
nainen of plane form which may serve as 
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int for further botanical developments. His 
consideration of these matters, over 
a eds fleld, starta with the comparative study of the 
phylogeny of ferns and other pteridophytes (as sug- 
gestive examples). This leads to & consideration of 
the morphology and origin of leafy shoota and the 
questions associated with the origin of a land flora. 
The antithesis of this comparative treatment is next 
developed—the idea of causal morphology leading to 
the developmental study of mo 
chapters deal with the influence of genes on the 
development of form ; then come three more 

devoted to biochemical aspecta of this para 
There follows an inquiry into the ph; 
mathematical considerations involved, E aa 

to a survey of experimental studies on ida 
in which the suthor’s own work on ferns figures 
prominently. 

The point of view adopted is thus that morpho- 
indue processes have necessarily a genetioal basis. 

primary action of genetical factors upon growing 
cells is held to be biochemical im nature; but 
simultaneously, and often as a direct cons oe, 
physical factors beoome operative and are ly 
involved in the detailed determination of form and 
structure in the tissues. But because form is regarded 
as a product of evolution, it follows that the findings 
of phylogeny and of the comparative method will be 
of advantage to the morphogaenetist, just as enhanced 
knowledge of morphogenesis must lead to a better 
understanding of phylogeny. 

Prof. Wardlaw thus suggests that, while oon- 
temporary botanical science is feelmg boldly in a 
number of directions, this does not mean that its 
students must necessarily become more specialized 
and ita study more dispersed. He clearly sees the 
possibility of integrating these diverse lines of 
advance around the twin subjects of phylogeny and 
morphogenesis. This is not very far away from the 
late-Victorian doctrine that the study of evolution 
should’ be, the main motive underlying biological 
research, although no doubt the emphasis is now 
placed differently. In particular, the morphological 
consequences of this doctrine are restated in modern 
terminology and in the light of modern work. It is 
clearly impossible to say how this point of view may 
represent the future of botany. A majority of present- 
day studente of this subject apie: 19 Deve > Brealey 
interest in the processes by which the living organism 
functions than in ita form. For this reason the 
dynamio of morphogenesis are likely to prove 
more than the comparative. Thus growth 
and organization, which are essentially dynamio and 
which we oan study as existing processes, are beginning 
to attract more attention evolution as the 
fundamental properties of living organisms. If so, it 
is around these that it may prove possible to integrate 
the future of botany, whatever an individual’s special 
fleld of interest may be. This, at least, might well 
be an alternative statement of the note on which this 
book ends. 

It would be unusual in & work of this type if the 
specialist in any section of the vast and diversified 
fleld surveyed could not find some point of aritioigm. 
It would be unjust to direct attention to these in a 
short review without being able to survey in much 
greater detail the wealth of information the book 
contains. It must suffice to say that such & book has 
been, tly needed. Its publication will stimulate 
th t and inquiry ina tad fleld. 

` W. H. PAARBALL 
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PREHISTORY IN AFRICA . 


Proceedings of the Pan-African Congress on Pre- 
history, 1947 

Edited by L. 8. B. Leekey, agsisted by Sonia Cole. 

Pp. vii--230. (Oxford: Basil Blackwell, 1952.) 

85s. net. 


-JNTIL about, the second decade of the present 
century the study of early prehistory was mainly 
confined to Europe, more particularly to the western 
regions. Later, as & result of the brilliant researches 
of & number of prehistorians, the importance of 
Africa to the subject has bean more and more realized. 
Investigators in all parte of the continent have made 
discoveries of great interest, and these cannot always 
be fitted mto the narrow framework of the scheme 
of development created by the prehistorians in 
western Europe. 

Dr. L. 8. B. Leakey. a former pupil of the Cambridge 
school of archmo , fally realized this situation ; 
but the outbreak o the Boond World War dels 
any action, and it was not until ite conclusion that 
he determined to call a Congress, held in Nairobi in 
1947, to discum the various early archmological 
problems in the African continent. Maybe it was a 
pity the Congress waa called so soon after the War; 
if it had been summoned & year, or even two years, 
later many more prehistorians from many more 
countries would have been able to attend. When 
important decisions are to be taken, it is well to have 
more delegates present than were able to be at 
Nairobi so soon after the close of hostilities; only 
now has it been possible to produce the proceedings, 
po ene ed ee ee Mai ei, 

paper and expense were, of course, 


Roughly speaking, the work of the Congress came 
under three headings: papers dealing with aspects 
of geology, general palsontology and climatology ; 
papers on human pelwontology; and papers on 
prehistoric archmology. Obviously, before & stone-age 
culture can be understood, the conditions 
under which it must be known, and this 
involves questions of Quaternary geology and 


Changes in East Africa’? by Dr. E. Nilsson. There 
Abbé H. Breuil, Prof. F. 
uhlmann. The section of the 
peleontology is nowadays perhaps 


lope aud bonds. chs Ga aa ee 
are duly set out in & number of x Ror’ 
, Prof. W. E. le Gros 


blem of the so-called Tumbian culture in the 
is discussed by Dr. F. Cabu and Dr. Leakey, 
&nd there are also, other contributions, 
pepers from Dr. B. D. on “‘The Final Stages of 
the Middle Stone Age m South Africa” and by Dr. 
B. A. Huxzayyin on the ‘Upper Palwolithio of Egypt”. 
The volume 18, of course, of first-class importance 
to any prehistorian interested in Africa. It is only 
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ity that factors junde the control of the 
es S so delayed its publication. It is to be 
rd that the 


oF thee Gri 
ee r ee eee day 
rather more speedily. 


PSYCHOSURGICAL STUDIES AT 
THE GREYSTONE HOSPITAL 


Psychosurgical Problems 

By the Columbia Greystone Associates, Second 
Group. Dr. Fred A. Mottler, Editor. Pp. xii+ 357. 
Sree Routledge and Kegan Paul, Ltd., 1952.) 


qn report of the work carried 
out by & research team known as the Columbia 
Greystone Associates. The first report by this group, 
called ''Selective Partial Ablation of the Frontal 
Lobes’, dealt with various biological, psychiatric and 
psychological effecta of psych (particularly 
topectomy) as applied to iatric subjects. The 
fee d scie cams eolaved eee 
effecta of various less commonly employed o- 
px ung procedures (notably cortical, venous, tion 
and thermoooagulation). 


The seventeen chapters of ‘“Psychosurgical Prob- 
lems” are written by peychiatrista, paychologists, 
neurologists, physiologista and other experts in various 
medical fields, whose names are well known within 
their specialties. Matag TS ee 
the project and & consideration of special setting 
within the Greystone Hospital, the writers take up 
in turn the surgical procedures employed, general 
medical findings, neurological findings, vestibular 
functions and, for the remaining two-thirds of the 
book, psychological studies. All these contributions 
are clearly written, scholarly and well presented. 
Nevertheless, the reader is likely to lay down the 
book with a feeling of disa tment. In the first 
place, the number of cases included is.rether small ; 
including control subjects, we are dealing only with 
about thirty patients in all. It may be doubted 
whether such a small number which, it should be 
remembered, has to be sub-divided again because of 
the different iperedoné aided ont qe 
such detailed reporting. cu abuser A i esa 
only very groes changes could be expected to exceed 
reasonable criteria of statistical significance, and 
such gross changes would scarcely have required 
the rene ap of such tremendous experimental 


& 

E. ins sean plans, the reader will find that in 
this study, as in the one preceding it, conclusions 
are mainly tive; that is to say, the 
workers failed to find changes the operation in 
the various areas investigated. It is, of course, 
possible that surgical interference with the frontal 
lobes has only very slight and negligible ‘effecta on 
personality, but it is doubtful if such a hypothesis 
would seriously be entertained by most workers 
familiar with the fleld. 

The dearth of itive findings is much more likely 
to be due to a weaknees of this whole 
endeavour. There is no underlying theory according 
to which investigations were carried out and pro- 
cedures selected ; there does not even seem to have 
been a set of guiding hypotheses, the disproval of 
which might have advanced the study of the field. 


: results; as A. Petrie has shown in Great 
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The Columbia Greystone Associates geam to have 
proceeded throughout in & spirit of empiriciam which 
selecta tests and procedures without the benefit 
of theory. This must be held responsible for the 
failure of the whole experiment to give itive 
ritain, 
suitable choioe of theoretical oonoeepts and the 
selection of experimental techniques based on such 
ay, can unoover strongly marked changes after 
peye 

On the whole, then, we may conclude that while 
this book ia of undoubted interest to the speaialst 
~and will be read widely by those professionally 
interested in psychosurgery, the contribution it makes 
to solentifle knowledge is relatively small. 

H. J. Exsswox 


SAND- AND WATER-CULTURE 
OF PLANTS 


Sand and Water Culture Methods used In the Study 
of Plant Nutrition 

By Dr. E. J. Howitt. (Commonwealth Bureau of 

Hortieulture and Plantation Crope: Technical Com- 

munication No. 22.) Pp. x+241+9 plates. (Farnham 

Royal: Commonwealth Agricul Bureaux, 19852.) 

425. R 


HE first recorded use of the weter-culture 
method for the growing of planta was that of 
Woodward, who in 1699 grew potatoes, vetches and 
mint m water from springs, wells, rain and distillation. 
i years later Duhamel du Monceau grew tree 
i in filtered water from the Seine; but it waa 
not until 1804 that the first controlled water-culture 
experiments were attempted, by De Saussure in 
Franoe. He was the first to show that nitrates were 
necessary for growth and that differential absorption 
of solutes was usual. The method of sand culture 
waa introduced by Boussingault in 1851 and greatly 
extended by Salm-Horstmar, who, even at that early 
date, used a technique sufficiently refined to show 
the essential nature of manganese and iron as well as 
the ‘macronutrients’ for plant growth. 

Bince the time of these early workers, more and 
more elaborate and precise techniques have been 

eyolved by hundreds of workers in the field of plant 
` nutrition. In the investigation of the roles of the 
‘micronutrients’ or ‘trace elemente’ in plant phymio- 
logy, and even more in the study of the interrelations 
of nutrients, amall details in the purifloation of 
growing-media or nutrient solution, in the preparation 
of containers, or in the protection of the cultures 
from chance contamination, may be of vital import- 
ance. Any new worker in the fleld must therefore 
make himself familiar with the experiance of many 
hundreds before him to be sure that he has missed 
no point esential to his propoeed technique. 

In this task Dr. E. J. Hewrtt’s book will be of 
quite inestimable value. He has brought together in 
one volume a prodigious amount of detailed 1nforma- 
tion, critically reviewed, from & Irterature of some 
eleven hundred titles. No of the subject 
escapes minute attention, and author throws his 
net wide enough to molude even methods for the 
control of the environment in plant ahambers and 
the design and interpretation of experiments. In the 
second part of the book, Dr. Hewitt gives a ‘detailed 
account of the special technique developed at the 
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. Long Ashton Research Station,-mainly by himself, 


for large-scale sand culture in pota, an illustration 
of the perfection achieved by learning from the 
experience of others. 

Few reviews of literature have been so exhaustive, 
informative and valuable aa this, and the author and 
the Commonwealth Bureau are to be oongratulated 
on the production of a book which will save research 
workérs many weary hours of pb through 

original papers. R. H. Srovawrox 


A PSYCHIATRIST'S CREDO 


Speaking of Man ` 
By Dr. Abraham Myerson. Pp. 255. (London: 
Martin Becker and Warburg, Ltd., 1052.) 15s. net. 


HIS is not & serious scientific contribution but 

& collection of essays loosely linked together, 
describing the author's views on life and mankind. 
The style varies and 18 sometimes grave and erudite, 
and at others slangy and cynical. Yet invariably the 
personality of-tho eels permsatea, ths whole ng 
shows him as a witty oynio. 

Abraham Myerson was a Now England neuro.” 

trist who was a student of Morton Prince and 

his hfelong friend. He was later elected 
assistant profeasor of neurology at Tufts Medical 
School, and after three years was made professor. 
Warren Stearns, a former dear of the School, said 
that the large number of students who specialized 
in neurology did so because of the popularity of 
Myerson’s teachmg. 

The most ‘important work which he performed was 
his investigation into the inheritanoe of menial 
diseases and upon which he published one of his 
numerous books. He did not limit himself to one 
section of psychiatry, however; but his endless 
curiosity compelled him to study ev ing fram 
the neuroses of the nervous housewife to ing 
&nd waking mechaniams. 

It is surprising that Myerson should have written 
so vigorously in this book when one considers that & 
great deal of it was produced when he was very near 
death from heart-block. The chapter headings show 
the type of material upon which he writes: on the 
worth of livmg; my father and I discuss matters; 
my prejudices and p woman, the 
authorities’ scapegoat ; ; 
heredity and environment ; 
Kim low-down. on authorities, including peych ia- 

geniuB; sterilization; desire and mental 
seein body and mind; concerning intelligence ; 
eto. 

As these essays show, Myerson was essentially 
broad-minded. It is said that, although he did not 
believe in psychosnalysis, he made no objection when - 
his son wished to study it. This appears m his attitude 
to psychiatry, demonstrated by two of his aphoriams : 
“The physiological approach to the neuroses does not 
exclude nor minimise the rmportanoe of a complete 
understanding of the psychological life of thë 
individual”; and “Scientific psychiatry should be 
sceptical, humble, and experimental". 

Those who reed this book will enjoy the distilled 
wisdom and wit of one who regarded everything with 
scepticiam, yet who was strongly on the aide of truth 
and who hated pompous inaccuracies. 

CLIFroRD ALLEN 
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The Terpenes 
By Sir John Simonsen and Dr. D. H. R. Barton. 
Second edition. Vol. 3: The i es, 
Diterpenes and their Derivatives. With addenda to 
Vols. 1 and 2, by Sir John Simonsen and Dr. L. N. 
Owen. Pp. xi-+579. (Oambridge: At the University 
Preas, 1052.) 50s. net. 
a e publication of this volume brings to & 
successful conclusion the arduous task of issui 
& second edition of a work that has become a classic in 
terpene chemistry (see Nature, 160, 384; 1947). The 
vigorous of this fleld of organic chemistry since 
1031-33, the date of the original edition, is reflected in 
the expansion of the second edition from two to three 
volumes, totalling some seventeen hundred R 
The subject-matter of the original second volume 
now been conveniently sub-divided into ''Dicyclio 
Terpenes" (Vol. 2) and “ i and Diter- 
penes" (Vol. 8). In the ion of the new 
| edition Sir John Simonsen has been fortunate in 
enhsting the general help of Dr. L. N. Owen and Dr. 
D. H. R. Barton, together with special aid from Prof. 
W. Cocker in preparing an account of s&ntonin. 
The third volume imoorporates a review of the 
im literature up to 1949, and contains some 
references to 1950; moreover, it includes addenda 
bringing the matter of the first two volumes to 
date. Among the interesting subjecta dealt with in 
this supplement are recent studies on the tsopropenyl- 
1sopropylidene , &nd & review of ihe 
evidenoe which shows irone must now be 
recognized as 6-methyl-lonone, capable of existing in 
a-, B- and y-forms, each corresponding to several 
sterecisomeric modifications. That terpene chemistry 
stil has much to offer to the investigator is shown 
inier alia by the current researches of Ruzicka and 
his collaborators at Zurich and also by the interesting 
URE T es WO eee ce ahah 
pounds of various types, the constitutions of which 
stil await elucidation. 
The attractive format and the remarkably clear 
and formule of the first edition have been 
BR e eiu publication. From every point 
view this is a major work of the first class, which 
is certain to receive the warm welcome it deserves. 


Jouw RHAD 
Linear Transformations In n-Dimenslonal Vector 
Space 
An uction. to the Theory of Hilbert Space. By 


Prof. H. L. Hamburger and M. E. Grimshaw. Pp. 
x+195. (Cambridge: At the University Preas, 1951.) 
HE concept of space of infinitely many dimen- 
sions, effecti introduced about fifty years 
ago by Hilbert in connexion with integral equations, 
co-ordinates and elucidates many of the problems in 
mathematics and mathematical physics m which 
linear operators are involved. Prof. H. L. Hamburger 
and Miss M. E. Grimshaw have provided & useful 
prolegomenon to this doctrine; they deal with 
analogous problems in n-dimensional linear space, 
particularly the study of canonical forms of trans- 
formations, but they choose, wherever possible, 
methods which will also serve for Hilbert space. The 
ts are crisp but austere, even in this simpler 

field, and they are mainly algebraic, although 
Hilbert’s variational method for the eigen-values of 
& Hermitian form is included. Recently obtained 
inequalities due to Aronszajn indicate an application 


NATURE 


233 


to the numerical calculation of eigen-values; and 
the reduction to canonical form of a pencil of oper- 
ators is illustrated by & detailed study of the familiar 
dynamical problem of amall oscillations. 
The topic is abstract, and the arguments, even when 
ical is used, demand close attention ; 
but the precision with which these powerful methods 
is worth an effort to acquire. It is to be 
hoped that the authors will produce & sequel in which 
the methods are shown at work in Hilbert space. 


The Higher Arithmetic 
An Introduction to the Theory of Numbers. By 
Prof. H. Devenport. Pp. 172. (London: Hutchinson's 
Scientific Library, 1952.) 8s. 6d. net. 

OST mathematicians, amateur and professional. 

find the theory of numbers fascinating. Prof. 
H. Davenport, in his concise, self-contained account. 
deals with factorization and the primes, congruences, 
quadratic residues, continued fractions, sums of 
agquares, quadratic forms, and some Diophantine 
equations. His complete mastery of the d has 
helped him to give a clear, forward-looking and 
thoroughly up-to-date exposition. In number theory, 
results may often be easy to guess but difficult to 
prove, yet gueas-work without proof is almost worth- 
leas. Davenport's rigour of demonstration, demanded 
by the nature of the subject, is always lucid, but it 
requires the reader’s close co-operation, often with 
pencil and paper; the well-chosen numerical exam- 
ples, with which thb author ilhminates practically 
every step, help to concentrate attention. Little 
previous knowledge is assumed, but by sticking 
fairly closely to main themes, the author brings his 
reader near to the present bounds of knowledge and 
indicates some of the likely lines for r progress. 
The novice who wishes to pay his respects to the 
‘Queen of Mathematica’ will be wise to choose Prof. 
Davenport’s presentation. 


Botany 
By Prof. Carl L. Wilson. Pp. xi+488. (New York : 
The Dryden Prees, 1952.) 6.10 dollars. 

HIS attractive book, intended primarily as on 

introduction to botany for students in American 
colleges, succeeds admirably in presenting the 
elements of the subject in & most agreeable and 
refreshing manner. The first half of the book follows 
the normal pattern of botanical text-books by dealing 
with the. structure and physiology of the higher 
plants. It is noteworthy to find such topics as 
vegetative reproduction, erosion, food poisoning, hay 
fever planta, substances, viruses and anti- 
biotiœ introduced in this elementary treatment. The 
later.chapters cover a wide survey of the whole plant 
kingdom with outline classifications of the various 
groupe and details of significant life-histories. The 
account of early land ta and their evolution is . 
particularly well written and iltustrated. 

Each chapter is prefaced with a brief and some- 
times historical introduction to the contents and 
concludes with & useful summary. As may be ex- 
pected, the examples selected for study are those 
readily available to American studenta, and the 


predominant iB is on the vegetation of North 
America. In spite of this, Prof. Wilson has uoed 
a most stimulating text-book which sho be read 


and enjoyed by studenta and laymen alike. 

There are many photographic illustrations, and 
special praise must be given to Dr. Hannah Croaadale 
for the clear and convincing diagrams and figures. 
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DISLOCATIONS AND THE THEORY OF SOLIDS* 


By Pror. N. F. MOTT, F.R.S. 
H. H. Wills Physical Laboratory, University of Bristol 


A DISLOCATION is the name given to a par- 
ticular type of defect m & orystalline solid. The 
concept was introduced mto physice by Taylor! and 
others in 1034 in a first avtempt to devise a 
mechanism onthe atomio scale tb describe plastio 
flow. Since the Beoond World War, the theory haa 
developed rapidly, and, spart from ite applications 
to flow of orystallme. matenals and to strain- 
hardening, it is of importance for the understanding 
of crystal growth, gram boundaries and also chemical 
reactions in solids. The aim of this article is to 
outline theeo developments ;- for a description of 
some of the properties of dislocations the reader 
should consult the reviews of, for example, Cottrell‘, 
Nabarro! and Mott", 





plane of a faoe-oentred or 


hexagonal crystal, 
Mt OX; Oxy, OX, 
ditlocation 


A dislocation is a lie discontinuity which must 
either form & closed loop or end on the surface of a 
orystel. If it lies in a alrp plane, it can be defined as 
the Ime separating the part of the material that has- 
slipped from ,that which has not. A dislocation is 
characterized by its Burgers vector, which representa 
the distance through which the alip has occurred. 
Thus, for a close-packed cubic slipping on the (111) 
planes, there are three possible Burgers vectors, as 
shown in Fig. 1. Figs. 2 and 8 show the two main 
types of dislocation, the edge and screw, Ta 
mtermediste and other types are possible. In 
edge type the Burgers vector is perpendicular to the 
dislocation Ime, which means thatthe dislocation 
line can move only in the plane containing both, 
whereas the screw, for which the two are parallel, 
can switch from one plane to another. This has 
important consequences for the theory of cross-alip 
-(of. ref. 7). 

It will be sean from Figs. 2 and 8 that the crystals 
are shown as having steps on the surface, and that 
where & screw dislocation meets the surface a 
step necessarily ends. Now, on straining a metal 
crystal or & grain of & po ine metal, steps of 
just this type are formed, which are frequently 
observed to termmate. These steps are called ‘slip 
lines’, and their height is usually about a thousand 

* Based on three special lectures deltvered in the University of 
London on Nov. 27, Des. 4 and 11. 


pomsbie Burgers 
Y represents the vector for 


lattice spacings, though recent work has shown that 
steps of much amaller height can be formed’, especially 
in creep’, and by using special techniques lines 
one lattice parameter high have recently been 
observed on silver orystals!*. (Steps of much greater 
height have been shown"- to consist of ‘clusters’ of 
elamentary lines close together.) So we must dis- 
tinguish between the elementary (screw) dislocations 
which terminate at the end of a step one lattice 
parameter high, and the strong dislocations or groupe 
of ‘piled-up’ dislooetions!* which mark the end of & 
slip line of the normal type. 

Any theory of plastio flow and of the formation of: 
Blip linee starts from the assumption that the annealed 
material contains dislocations, and it is first necessary 
to review the evidence for this. First of all, any 
evidence that & crystal has & mosaic structure can - 
now be interpreted in this sense; a mosaic boundary 
—or boundary of a polygonized cell—can be analysed : 
into & row of dislocations. This is well shown by the 
bubble rafts developed by Bragg and by Lomer and 
Nye, of which an example is shown in Fig. 4. 
Arising out of this concept, many calculations have 
been m&de!*!' of the energies of grain boundaries 
and mosaio boundaries as a function of the angle 
between the grains. -This approach gives values in 
very good agreement with expernnent, even for angles 
such that, as Fig. 4 shows, the analysis into dis- 
locations is no longer valid. 

Secondly, there is the now well-known evidence 
from observations of crystal growth (for a review see 
ref. 18). When orystals are formed from vapours or 
from solution, they frequently grow by the rotation 
of a step, such as that of Fig. 3, about the point A 
where it terminates on & screw dislocation. This 
mechanism was first by Frank, who showed 
that the join of the step to the surface would not 
remain straight but would curl up into a4 spiral. 
Since then, spirals, have been observed on a pees 
number of orystals!*, and in the case of cadmium 
iodide growing from solution it has been possible to 


“prepare a fllm showing the rotation. On cadmium 


iodide the step—now called: & growth 
hundred lattice 
on solids, is 


is several 

high and, like alip bands 
ily visible under the microscope. On 
paraffin orystals grown from solution, the height is 
the length of the paraffin moledule, and, after gold 
shadowing, the steps are visible with tbe electron 
mi "by direct transmiasion. The much smaller 
monomolecular steps on beryl, magnesium!’ and 
silver’? are visible by means of the optipal mioroscope 
only because of the ‘decoration’ o e lme of 'the 
step by & row of etch pits in the case of beryl’, and 
in the case of the metals by & mdge, probably of. 
sulphide, which forms when the metal surface is left - 
for some hours in the presence of ‘Plasticine’. Growth 
Steps are thus reactive regions and should be of 
importance in surface chemistry. 

Bome of the recent successes of the work on crystal 
growth have been : the explanation of polytypiam on 
silicon carbide™; the prediction that, when growth 
is by the rotation of & step of considerable height, 
the centre of the screw dislocation would be & 
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* Fig. 2- An edge dislocation (AD). Note the step BO on the surface of the crystal 
Fig. 3. A serew dislocation (AD). Noto that the steps BA, OD terminate at the end- 
paints of the dislocation 

These diagrams reprod permission from ‘‘Orystal 
as noe ni Book Oo., Ino., 1058.) 


cylindrical hole, and also the observation™ of such & 
hole in cadmium iodide; and the observation on 
beryl?, on paraffins (of. Fig. 6) and on metals!* of 
patterns of the types of Fig. 5. In the case of these 
o ions, they show that, after growth has 

the screw dislocation on which the growth 
Sel dci f oper They thus give direct 
evidence that dislocations can move, and represent, 
to my knowledge, the first observation of slip 
lines of height equal to one atomic or molecular 


spacing. - 

The whole phenomenon of crystal growth gives 
some clue as to why crystals contain dislocations, 
since according to this model ib is impossible for & 
crystal to grow unless it contains at least one screw 
dislocation, which may be formed when the crystal 
. nuoleates on some foreign body. It is by no means 
suggested, however, ‘that this i 
dislocations. Seitz" has 
form by the condensation of vacant lattice-sites as a 
crystal is cooled, and Teghteoonian and* Chalmers™ 
have shown that something of the sort occurs when 
metals grow from the melt. Also, it is not believed 
"Rm me adi ee Ce 

ocations; Fig. 6 shows a paraffin crystal pre- 
uis and photographed by Dawson and Vand which 

grown on two screw Uislocations of opposite 
sign; these, after growth was complete, have moved 
together under their mutual attraction and annihilated 
one another.. This crystal contains at any rate no 
screw dislocations.. 

Perhaps the most direct evidence of the existence 
of dislocations comes from the recent success of J: W. 
Mitehell!* in getting photolytio silver to separate out 
along dislocation lines in a transparent crystal, silver 
bromide, which has been slightly strained and then 
annealed. One of his photographs is shown in Fig. 7. 
The hexagonal form of the dislocation network was 

cted two years earlier, following & suggestion 
Frank, in a lecture by me’. It arises because, as 
Fig. 1 shows, the three possible Burgers veotora in 
the face-centred cubic add up to rero, so that three 
dislocations can meet in & pomt. This work is at 
present in its infancy, anid promises: to; give cun 
valuable information. 

We turn now to the phenomenon for the due 
of which dislocations were invented—namaly, plastic 
deformation of crystalline solide. The ‘first two 
questions to be answered in this field are: Why is 
slip usually concentrated on relatively few active 
planes, giving the-viaible lines on the surface, and 
why do metal crystals deform for streases so much 
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below the theoretical stress ? Both 
questions are answered by the 
model of Frank and Read’, of 
which severgl further accounts have 
appeared in the literature’’. These 
workers show that & dislocation line 
which is terminated at ite two ends 
—for example, in the way in which 
the elements of the network of Fig. 7 
are terminated — wil, when {the 
material is streased, produce an in- 
defmite number of ‘dislocation rings’ 
which can spread out to the surface 
of the crystal, there a 
elip line. Thus any of segments 
of the network shown in Fig. 7 is 
capable of acting as one of these 
‘Frank—Read sources’. If lis the 
' -length of one of the , the 
stzeæ required to produce alip is shown to be GO[l, 

where G is the shear modulus of the material and b 

: Values of | of the order 10-* em. 
give &groement with for the yield stress 
E suas. This is of the order of the distance 
usually assumed between dislocations or mosaic 


€ 


",by W. T. Read. 


` boundaries. 


In materials other than pure annealed metals the 
resistance to flow is due to three causes as follows. 
(1) The locking effect of impurities which diffuse to 
the dislocations and are trapped there” (Cottrell 
locking). This effect is particularly marked in the 
case of interstitial i ies in body-centred metals. 
In many cases it to & sharp t temperature- 
dependent yield point and is probably connected 
with the phenomenon of notch brittleness. (2) In- 
ternal strains due to'precipitates or ‘Preston—Guinier 
zones’. These strains impede the movement of dis- 
locations. Much leas d on temperature is 

2 than for Cottrell locking. (8) Internal 
strains due to cold working. 

When a cubic metal ia strained at a fairly low 
temperature, the number of slip-ines observed 
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increases, but the amount of slip on each does 
not. Both I’ and Fisher, Hart and Pry’! have 
deduced from this that the operation of the Frank- 


Read source is a dynamic process, the dislocations - 


moving with a speed near that of sound and their 
about & thousand dislocation rings are produced ; 
the streas due to these dislocations then the 
action of the source. With this model the formation 
of a slip line takes about a microsecond (1,000 llo, 
where o is the velocity of-sound), after which ita 


height does not increase, although its length may 


"(Chen and Pond"). 

When a slip line terminates within a solid, there 
must be present, aa already emphasized, regions of 
very high stram, where about a thousand dislocations 
are piled up together. “The properties of these groupe 
have been worked -out by Eshelby, Frank and 
Nabarro. According to Stroh® they contain the 
Ben seal O o ce I have ascribed the 
work- ening of cubic metals to the strains pro- 
“duced by these groupe*, and my model is similar -to 
that of Taylor, exoept in the following respecta: 
the random internal strain is due to a relatively 
small number of strong groupe instead of & large 
number of isolated dislocations; and a mechanism 
is proposed for locking the groupe in position. This 
is based on ‘the demonstration by Lomer* and 
Cottrell that, in the face-centred cubic, dislocations 
moving on octahedral planes inclmed at an angle to 
each other can combine to form the so-called sessile 
or immobile dislocations. This observation is sup- 





has the 
each other (Dewson and Vand) 


NATURE 


February 7, 1953 vou 171 


ported by the observation by Andrade and Hender- 
son?! and Lücke and Lange*’ of the phenomenon of C 


. easy glide. In good single crystals suitably oriented 


the dislocations pass out of the solid and no hardening 
or X-ray asterisma occur; but a condition is that 
slip should be on one plane only. As soon as sessile 
dislocations are Poeme, dislocations are trapped and , 
hardening resulte. F 





L2 . 

u » 2 OPER 

L. duri 
Fig. 7. Dislocation networks in ailver bromide. These are formed - 
by a small strain followed by an anneal, and are made visible by 
giver along the dulocation 


Thermal recovery is to be ascribed to the break-up 
of the piled-up groups of dislocations. To escape 
from such & group, edge dislocations must ‘climb’ or 
leave their alip p. . To do this they must absorb 
or give off vacant lattice-sites, and tbe ig 
thus associated with self-diffusion, which also 18 
believed to oocur through the agency of vacancies. ` 
Owing to the very great stresses in the piled-up 
groups, however, the activation energy for ‘climb’ 
decreases ‘with increased cold work, and may be leas 
than for self-diffusion’. The sensitiveneas of recovery 


; to purity i (a De explemed ‘by Tha eeh Wilh wn 


iffusion of an impurity to the piled-up groupe may 
diminish these streases. 

After escaping from the piled-up groups, some of ' 
the dislocations of opposite sign may annihilate each 
other, but most form polygon boundaries. This must 
be thought of as & secondary proceas; the easantial 
process for recovery is the dissolution of the piled-up 
groups. ; : 

The Yacencies normally responsible for recovery 


„and for self-diffusion are those formed by thermal 


agitation. ‘There is now much evidence, however, 
that cold work itself produces vacancies**°, To this 
may be described the moreased rate of diffusion in 
some alloys which can be observed after cold work, ' 
just as after bombardment by fast particles*!, which 
also produces vacancies. Following Brown", I have . 
suggested’ that vacancies formed near a slip lino oan 
cause some sort of loca] annealing, and so account 
for the fact, first pointed out by Heidenreich and 
Shockley“ and by Brown!*^, that, after the_forma- 
tion of one elementary slip line, if the ture is 
not too low, others are formed very near it, often at 


-t 
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a distance difficult to separate with the optical 
microscope. 

In conclusion, ib may be said that there is now 
strong evidence for the existence of dislocations, and 

5 i tal methods exist for studying 
their . With the help óf this concept, it 
has been poesible to account for some of the most 
important, facts about plastio flow, though much 
remains to be done. ] 
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CHINESE SCIENCE REVISITED (1) 


By Dr. JOSEPH -NEEDHAM, F.R.S. 


URING the period of the Second World War I 

had the good fortune to be sent to Ohina with 
the mission of rendering all agsistance possible to 
Chinese science and technology in ita difficult position 
of blookade. At that time, Chinese scientista were 
working under many difficulties and with great 
devotion in the remoter parta of the country, where 
institutions of learning and production had bean set 


up out of reach of the Japanese. Last year I was able - 


to take advantage of another invitation which 
enabled me to spend the summer in China. Binoe 
circumstences have of late impeded the flow of news 
between the two countries, it may well be that some 
information ing Chinese science and scientists 
to-day will be welcome to readers of Naturs. 
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After -one years of useful life, the Chinese 
National Acadamy (Academia Sinica) was re-founded 
on November 1, 1949, following the assumption a 
power by the present Government of the lic. It 
is biet de under the Cultural and cational 
Commission of the Administrative Council of the 
Central People’s Government, one of the five Com- 
missions stemming directly from the Council or 
cabinet. The president of the Academy, Dr. Kuo 
Mo-Jo, one of China's leading historical archmologists, 
is also chairman of this Commission and one' of the 
Vioe-Premiers. Similarly, the vice-chairman of the 
Commission is also one of the vice-presidenta of the 
Academy, Mr. Ch’en Po-Ta. The other vioe-preeidenta 
are also well-known men: Dr. Li Beu-Kuang 

logy); Dr. T’ao Méng-Ho (sociology); Dr. Chu 

’o-Chen (meteorology); and Dr. Wu Yu-Heün 
(physics). 

The recognition of science as basic to the life of 
the nation is written into the Common Programme 
of the Chinese People’s Political Consultative Con- 
ference. Art. 41 states that the education of the 
country shall be ‘new and democratio—i.e. national, 
scientific and popular". Art. 43 says that ‘efforts 
shall be made to develop the natural sciences in 
order to serve industrial, agricultural, and national 
defence construction. Scientific discoveries and 
Inventions shall be encouraged and rewarded, and 
scientific knowledge shall be disseminated among the 
people". The Academy now works along lines which 
are the consequences of these conceptions and in 
harmony with the general ideals of the Government. 
Science is recognized to have close connexions with 
the needs of the people, and a great effort has been 
made to overcome the planleasness of former days. 
While the main task of the Academy is scientiflo 
research as such, it gives much assistance in the 
training of technical personnel. As & government 
institation, moreover, it advises government depart- 
menta on scientific mattera, and renders assistance in 
construction works which are proceeding all over the 
oountry. 

From the beginning of its life, the Academy pos- 
sessed central research institutes of ita own, and was 
never a purely deliberative and lishing body. 
But it had to contend with many di ties. While 
the greatest of theso was the lack of funds in 
Kuomintang times, it had also in those days to 
with other almost parallel organizations, 
notably the National Peiping Academy, founded in 
1929 largely by students "Wig had returned from 
France. A re-organization was long overdue, and 
this has been effected thoro since 1940. The 
two former institutes of physics, for example, were 
amalgamated and have reappeared with clearly 
differentiated spheres of work, so that one is now 
concerned with subjects such as nuclear physics and 
cosmic rays, whereas the other deals with the physics 
of solids and optical research. Formerly, there were 
in Shanghai and Peking five separate biological 
research institutes with overlapping and unoo- 
ordinated flelds of work. These have now been 
re-organized into three different institutes, each with 
its own responsibilities. i 
The following is a list of the institutes : 


Institute of Modern History, Peking. 
Insituto of Archmology (tneludmg Medieval History), Peking. 
"Unsiitute of Linguisties and Philology, Peking. 
Institute af Bocial Researches, Ranking. 

Sub-Department of Social Researches, Peking. 
Institute of Mathematics, Poking. ` 
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Institute of Modern Physics (nuclear, cosmic rays, eto.), Peking. 


, Insitute of Applied Phyzics (solids, opties, eto.), Peking. 


Insk&tute of Physical Chemistry, Shanghai. 
Institute of Organio Chemistry, Shanghai. 
Laboratory of Materia Medica, Shanghai. 
Institute of Physiology and Biochemistry, Shanghai. 
Inelatute of Hxperimental Biology, Shanghai. 


Loshan Botanical Station (Chiangs!), Lushan 

Northwest China Botanteal Station (Shensi), Wuking. 

Bouthwest China Botanical Station (Yunnan), Kunming. 
Insütute of Genetics and Plant Breeding, Peking. 
Institute of Geology, Nanking. 

Laboratory af Pedology, Nanking. = 
Institute of Palsontolagy, Nanking. 

Laboratory of Oenomolo Research and Vertebrate Pakeontology , 


Institute of Geophysics and Meteorology, Nanking. 
Geophysical Hxpertment Station, Peking. 
Geophysical Hrpertmeni Station, Shanghai. 

Institute of Astronomy, Purple Mountain Observatory, Nanking. 
Astronomical Observatory, Hsu-Ohla-We! (Zikawel), Shanghai. 
Astronomical Observatory, FÉng-Huang-Bhan, Kunming. 

Instituto of Ceramics and Metallurgy, Shanghai. 
Motallurgical Mxpertment Station, Kunming. 

Institute of Metal Research, Peking. 

Insitute of Psychology, Peking. 

Institute of Geography and Cartography, Nanking. 

Bureau of Belentifio Instruments (Preparatory), Peking. 

Committees of Zoological Taxonomy, Peking. 


Beaides the research activities of the staff of the 
above institutes, the National Academy fulfills many 
other responsibilities. Its Bureau of Publications 
' edits about ten scientific journals on behalf of the 
Academy itself, and a further twenty on behalf of 
the various’ societies, such as the Chinese Mathe- 
matical and Geographical Societies. The Library of 
the Academy has been re-organized, and a greater 
measure of can tion has been introduced ; but 
separate departmental reference libraries in each 
institute continue, and làst summer I was impressed 
by the amplitude of some of these, even in sub- 
sidiary laboratories. The translation, of modern 
scientific terms into Chinese and the acceptance of 
standard equivalenta has bean an important problem 
fee en ae century. Before the end of the 

Dynasty, Yen Fu, the translator of Huxley 
pencer, was placed in charge of & “Bureau of 
Tamme? and this was during the Kuomin- 
tang period as the “Kuo}Li Pien I Kuan’, but its 
results did not meet the need. This work-is now 
under the direction of the Academy, and is being 
“rapidly pushed forward, with the octmultetive help 
of many hundreds of scientific workers from other 
organizations. A new development is the Bureau of 
Scientific Instruments, which makes apparatus needed 
ind icular research projects, and is embarking 
production of high -precision instruments un- 
obtaiabls on the market. 

The leading technical body of the Acadamy is the 
Council, which is composed of twenty-six members. 
Its function is to handle the scientific aspect of all 
important problems. It consists of Ch'en Yin-Ko 
awe formerly profeasor-designate of Chinese at 

Chiang Li-Fu (mathematiog), Y. C. Ma 
eae Wu Yu-Chang (philology), Hou Té-Pang 
(chemistry), O.: 0. Chang physiology), Pihg Chi 
(zoology), Fan Wén-Lan (history), u P’ei-Yuan ' 
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(theoretical mechanics), Ch'ien San-Ch’iang (Tsien 
San-Tsiang) (nuclear physics), O. O. Yang (palm- 
ontology), and so on. Contributory to it are the 
committees of specialists, corresponding roughly in 
number to the institutes mentioned above, but oom- 
posed of scientific men drawn from universities and 
‘government departments as well as those who work 
in the National Academy itself. 

The elaborate planning and re-organization in 
Academia Sinica has been paralleled by great changes 
in the universities. So far, this affects mainly Peking 
and Shanghai, where formerly there were many 
different universities, each with different origms and 
traditions. In Peking there were (besides smaller and 
lees important ones) three great foundations : Peking 
University (Pet Ta), ‘always a State institution ; 


American Boxer Indemnity funds. It used to be 
said that the first of these corresponded in spirit to 
Oxford and the third to Cambridge; but in any 
event the spirit of separatiam no longer corresponded 
with the urgent needs for somal efficiency recognized 
to-day. In the formation of a single university 
analogous to the University of London, the human- 
istic subjects are being concentrated in Pei Ta, the 
applied sciences and engineering in Oh’mg-Hus Ta, 
and the pure sciences in Yenching (which will 
cease to exist as an independent university). Bo 
great is the emphasis upon geology and the mportance 
of the Geological Survey for the full use 
of &'8 mineral wealth that a new 

mince nena cud imis el sede 
based on the amalgamated peolegioat departments of 
all the former universities. 

~ Of course, the description of science in Academia 
Sinica and in the universities is only part of the story. 


' Vast and elaborate research facilities have been set 


up under the Ministry of Health, a body which has 
the same governmental status as- the National 
Academy. Apart from the National Institute of 
Medical Research, located mostly in Peking, there is 
the National Institute of Biological Products, an 
expansion of the former institutes which manu- 
factured vaccines and sera. It now produces these 
on & far greater scale than formerly, but adds thera- 
peutic hormone preparations and is beginning to 
make antibiotics on & mass scale. An immense pro- 
duction of modern insecticides is also carried out in 
the New Chine; but this is done mostly by firms in 
cities other than Peking. The production of vaccines 
by the National Institute of Biological Producta and 
ita seven, subsidiary factories is still under the direction 
of that admirable bacteriologist T’ang Fei-Fén, to 
whose work I referred in Nature in 1948. Among ite 
more interesting new developments is the production 
of a vaccine for Chinese summer-autumn encephalitis 
using mouse brains. 

So far, there has been little or no realization in 
Europe of the extraordinary progress in, publio health 
which the Government has been able to achieve. In 
the cities and villages there has been a universal 
campaign against flies, mosquitoes, and other noxious 
insecta, so that Pekmg, for example, has become 
freer from flies than, most European cities. Thirty- 
five million rats were killed in north-east China in 
1951, and another ten million in the first months of 
1052. Formerly, vaccination was infrequent, the 

number of persons vaccinated in any one 
being 7:3 million (1948) ; but since 1949, 807 
-(more than half the total population) have been 
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vaccinated. Infantile and maternal mortality have 
been reduced by a half since 1949. A very inter- 
esting development has been the mobilization of the 
old-fashioned practitioners who follow the traditional 
system of Chinese medicine ; have been 
instructed sufficiently in modern medicine to enable 
them to play & valuable part as inoculators, dressers 
and givers of first-aid who can deal with minor com- 
plaints. Midwives have also been systematically 
re-educated. The health-education movement, in 
which all possible methods of publicity are employed, 
and in which every member of the community 
“participates, is almost unprecedented in history, and 
constitutes the active execution of measures former 
vainty urged by successive international heal 
organizations. It reaches into the remotest comers 
of the country. 

Naturally, all this costs money, but it is not spared. 
For scientific research institutes as a whole, the 
budget for 1952 was ten times that of any year in 
the Kuomintang period, and for 1958 the four-fold 
expansion planned will bring it to no less than forty 
times. Thinking of former conditions, I asked last 
summer when visiting the Laboratory of Entomology 
of the Academy how many research workers there 
were, perhaps & dozen or so; and received the reply 
that they had more than fifty, though quite a number 
were away on fleld expeditions. AE 

The effectiveness of collaborative scientific work is 
also much greater than before. Dr. Li Seu-Kuang 
told me that whereas, under the Kuomintang, 
meetings of scientists could scarcely ever do more 
than pass resolutions which were never executed, the 
atmosphere in the New China is much more practical. 
For example, at the beginning of 1950 a conference 
of geologists in Peking took decisions oonoerning 
fleld-work for & number of unita, and, before six weeks 
were out, more than eighty geologists were on the 
way to the north-east, the north-west and central 
China, to study the structural geology of the areas 
and to search for iron, ooal, oil and non-ferrous 
metals. The greatest importance is attached to the 
geological sciences as vital for the development of 
China, and in August 1952 the Geological Survey 
waa raised to the status and title of a istry, with 
Li Sau-Kuang (J. B. Lee) as minister. There can be 
no other nation where the sciences of the earth are 
go highly . 

The close union between. science and the people in 
New China is a fact which must impress every 
Western visitor who spends some months in the 
country. Perhaps by the very fact that the standard 
of their life was formerly so low, they look to science 
and technology as one of the great forces able to lead 
them into a state of freedom from poverty, disease 
and want. Chinese scientific workers are now 
inspired by this faith and trust. Moreover, they are 
given the means to respond to it. Dr. Li himself has 
written: ‘In the situation which has. arisen with 
the victory of the Chinese people's revolution, it will 
readily be understood that gcienoe is no longer looked 
upon as an eeoterio &otivity reserved for a leisure 
olass, but as a publio enterprise to be shared by all 
people, who instead of being reticent as formerly, now 
oonsacous of what they need, raise their voices in 
positive demands in every walk of life. It can now 
be said that in every sphere, the people will accept 
nothing that is mechanically imposed on them. They 
are determined to make their own choice in matters 
of policy, a choice which demands knowledge and 
the scientific outlook". 
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OBITUARIES 


' Sir Charles Arden-Close, K.B.E., C.B., C.M.G., F.R.S. 


Sie CSARLES FREDERICK ARDHN-CLOSH, who died 
at Winchester on December 19, was born in Jersey 
on August 10, 1865. He was the eldest son of Major- 
General Frederick Close, of Shanklin, Isle of Wight, 
and took the name of Arden-Olose in 1938, in com- 
pliance with the terms of & bequest. 

Commissioned in the Royal Engineers on July 5, 
1884, Olose served first at Gibraltar, and later with 
the R.E. Balloon Detachment. In 1888 he was 
ordered to India, and, next year, jomed the Survey 
of Indis, gaining in that service a varied experience 
of practical surveying which he put to good use in 
later years. 


After this he joined 
the Ordnance Survey in Great Britain, and in 1898 
was appointed British Commissioner on the Tangan- 
yike-Nyasaland Boundary Commission. Having 
completed this work, he returned to the Ordnance 
Survey, and, in 1900, was ordered to South Africa 
in charge of a amall R.E. survey detachment. He 
contracted enteric fever, however, and soon had to 
return to England, rejoining the Ordnance Survey as 
soon as his health had been restored. 

- In 1902 Olose was appointed instructor in surveying 
at the School of Military Engineering, Chatham, 
and, while there, prepared his well-known ''Text- 
Book of Topographical Surveying", which quickly 
became, and has remained ever since, the standard 
work on the subject throughout the British Common- 


In 1905, he became chief of the Geographical 
ee ee General Staff at the War Office, and 
in t capacity played a Laon fee in 
securing the establahment of Ooloniel Bürsey 
Committee, and in drawing up the working rules 
for the production of the Carte Internationale du 
Monde au Millioniéme at thb London Conference 
of 1909. 

In 191] Close was appointed director-general of 
the Ordnance Survey, holding this appointment 
throughout the First World War. Naturally, the 
War interfered with the civil work of the Survey, 
but the department sent a detachment to France in 
1918, and printed enormous numbers of maps for the 
armies in France and elsewhere. 

Sir Charles retired in 1922, but continued to devote 
himself to geographical work and study. He became 
president of many geographical organizations, and, 
with his wide knowledge and di yet genial 
personality, filled these offloes with unusual dis- 
tinction and success. He was president of the Inter- 
national Union of Geography during 1934-38, 
president of the Royal Geographical Society during 
1927-30, president of the Geographical Association 
in 1927, and also, for many years, chairman of the 
Palestine Exploration Fund. - 

Sir Charles married, in 1918, & daughter of Mr. 
Thomas Percival, of Shanklin, and had two sons and 
a daughter. He was the recipient of many honours 
and distinctions. He was made & C.M.G. in 1898, & 
O.B. in 1916, a K.B.E. in 1918, F.R.S. in 1919, and, 
he received an honorary So.D., Cambridge, in 1928. 
In 1914 he gave the Halley Lecture at Oxford, and, 
in 1927, was awarded the Victoria Medal of the Royal 
Geographical Society. M. N. MaoLEop 


. to the goat, again in the h 


Dr. J. T. Edwards 


Dr. J. T. Enwanps, who died on November 7, 
made noteworthy contributions to vetermary acience. 
He had a brilliant scholastic pareer, and when he 
qualified in 1911 was undoubtedly regarded by many 
of hia seniors as the best veterinary giaduate of his 


on. 
After study at the Pasteur Institute, Paris, under 
& three-years research soho ip, study in Germany 
having been prevented by the First World War, he 
served for two years in Franoe with the Army 
Veterinary Oorps, and was mentioned in dispatches. 
Bome years of research under the late Sir John 
M'Fadyean followed, and he was then appointed to 
the new chair of vetermary hygiene at the Royal 
Voterinary College, London, in 1920. He received 
the degree of D.Be.(London) in 1926, the title of his 
thesis being “The Chemotherapy of Surre in Horses 
and Cattle in India”. 

In 1821, Edwards was appointed director of the 
Imperial Bacteriological Laboratory (later Imperial 
Institute of Veterinary Research), Muktesar, India, 
the most important veterinary appointment in that 
country, and for the next eight years produced work 
of remarkable value, carrying out intensive investi- 
gations on & wide range of animal disease subjecta. 

His research work on rinderpest proved to be of 
a very high order, although its full value was not 
uni recognized until after an interval of 
nearly twenty years. The resulta of this investigation 
were not published in detail at the time because of 

- preoccupation with current work. 

Rinderpest immunization had tended to be 
hazardous, partly because of the danger of inter- 
current infection with piroplaamoeis and certain other 
diseases precipitated [s the body reaction to the 
vaccine, and partly because of varying susceptibility 
of cattle to the virus. Edwards conceived the idea 
of adapting the virus to rebbita as unnatural hosts 
on the basis of the work of Jenner and of Pasteur, 

-~ in the hope of obtaining a living virus which would 
immunize without producing the disease, and he 
laboriously set out on what appeared to be a hopeless 
task. He achieved succeas, but not final success. At 
the peak of the work his rabbit stock waa wiped out 
by bacterial infection. In India there was no stock 
of rabbits to replace them and he turned his attention 

of producing a suitably 
modified virus. He su and his goat-adapted 

. strain of the rinderpest virus has proved to be a 
highly efficient live vaccine for the immunization of 
Indian cattle, and it has been used systematically in 
India ever since with great success. After suitable 
modrfication for cattle in Africa, it has proved of 
great value also in that continent. 

Japanese workers produced a rabbit-adapted 
rinderpest virus in the nineteen-thirties and acknow- 
ledged the inspiration of Edwards's work. ‘Their 
rabbit strain haa since proved to be immensely 
valuable. So Edwards’s work on the rebbit-adapted 


. and the goat-adapted strains of the rinderpest virus 


has stood the test of time and provided outstanding 
‘developments in all work on this terrible disease of 
catile. Now, for the first time, and entirely as & 
result of these developments, leaders at international 
conferences are speaking hopefully of the eradication 
of rinderpest from continents- 

There has been a further development of this 
work. In the United States in recent fears the 


swine-fever virus has similarly been adapted to 
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rabbits, and the modified strain has been used with 
great success for the immunization of piga. American 
workers have acknowledged the lead provided in this 
work by the results Edwards achieved with the 
rinderpest virus. At the present time this new swine- 
fever vaccine is regarded as the most important 
advance made in the study of that disease, and great 
advantages are anticipated from ita use. 

In 1938 Edwards returned to England and joined 
the staff of the Foot and Mouth Disease Research 
Committee, working first at the Lister Institute and 
later at the Pirbright laboratory. 

Edwards published many papers on & variety of” 
subjecta, and & number of his contributions will 
maintain their importance for years to come. Ho 
was active over & wide range of veterinary activitios 
in Britain during the past two decades and was very 
highly respected in his profession. 

He was awarded honours by his profeasion, and . 
when on deputation to the ian Government 
was awarded the Order of the Nile (3rd Olas) by the 
late King of Egypt. He was & past president of 
the Section of Camperative Medicine of the 
Society of Medicine. He was a member of the 
Councils of both the Royal College of Veterinary 
Surgeons and of the British V i Association. 

During 1916-21 he edited the Tropical Vetsrinary 
Bulktin, and, after the death of Sir John M'Fadyean, 
he became one of the editorial board formed to 
continue the Journal of Comparative Pathology and 


Edwards was deeply intarested in psychology and 
in animal behaviour. In recent years he devoted 
much of his literary activities to veterinary history, 
on which he published important contributions in 
the Veterinary Record and elsewhere. . 

W. A. Poon 


Prof. Johan Bohm 

Tsa newly organized Czechoslovak Acadamy of 
Science and the Research Institute of Organic 
Syntheses have suffered a t loes by the decease 
of the distinguished physical chemist, Prof. J. Bohm, 
on November 27, 1952. Born in 1895 in Budějovice, 
Southern Bohemia, Bohm studied at the German 
Institute of Technol and at the University of 
Prague, and also wor in the Kaiser Wilhelm 
Institut für physikalische Chemie, Berlin. At -that 
time this Institution was at ita height under the 
leaderahip of Prof. F. Haber, with collaborators such 
as v. Hevesy, Wills Aster, Zsigmondi, Freundlich 
and Po'ényi. Bohm graduated at the period of the 
successful start of X-ray applications to structural 
analysis of orystals and himself added much to the 
perfection of this method. His first work elucidated 
the binding of water in zeolithe, and later research 
solved the structures of several metallic hydroxides, 
especially of y-AIO.OH, which modification has been 
called ‘béhmite’ in his honour. This was in 1926, in 
which Bohm also investigated the strongly exothermic 
spontaneous recrystallization of finely powdered 
silver and antimony. -At the same time, Bohm oon-. 
structed with Weissenberger the well-known X-ray 
goniometer. A ` 

Boon after that, Böhm went with v. Hevesy to 
Niels Bohr's laboratory; but when v. Hevesy was 
invited by the University of Freiburg-im-Breiagau to. 
fit up the Institute of Physical Chemistry he took 
Bóhm with him. Bohm remained in Freiburg until 
1934, first building and installing X-ray laboratories, 
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introducing there his new ‘secondary’ method of 
structural X-ray analysis, and, aa research director 
in physical chemistry, practical classes in photo- 
chemistry and colloids. became assistant professor 
in 1034. 

However, the Nazi era alrered Bóhm's scientific 
life. Profs. v. Hevesy and Bóhm had to leave Ger- 
many. The latter, who always kept his Czechoalovak 
naviunality, &ooepted the invitation. of the Czecho- 
slovak government to the chair of physical chemistry 
at the German University in Prague. During the 
German occupation of , Bohm was again 
subjected to political preasure ; but he never joined 
the Nazi party, and continued to help his numerous 
Oxech friends in their scientiflo work in a fearless 
manner. 

Bòhm’s own research work in the war years con- 
cerned again X-ray investigations and phy ; 
but it remains mostly unpublished, as his pupils left 
edel in the oritical.yeer 1945. Whén conditions 

down again, Böhm was employed as a research 
chemist in the national enterprise Rybitvi near 
' Prague, and remained there in spite of several offers 
of a post as & university teacher. The many sufferings 
he had sustained had deprived him of self-confidence. 
At last he consented to work in the physico-chemical 
laboratory of the Czechoslovak Academy .of Science 
and was one of the first of the nominated corre- 
sponding members of that institution. 

Prof. Böhm not only & great capacity 

i work, but also a unique strength of 
character. His philosophical attitude and faith in 
social justice guided him safely through national and 
political struggles. His great modesty, self-denial 
and willingness to help others led to over-work, 
which destroyed the hopes of his friends just when 
he had returned to academio research. 
J. HEYROVSKÝ 


Prof. Otto Pratje 
Pror. Orro Pratsa, who was both head of the 
marine geological section of the German Hydro- 
graphic Institute and lecturer in geology at the 


University of Hamburg, died on Decem ll, at 
the of gixty-two. 
Al originally committed to a commercial 


career, Pratje studied geology: concurrently for 
several years in Britain and Sweden. After the First 
World War, he decided -that his profession was not 
to his taste, and took his doctor’s degree at Freiburg 
in 1921 under Deecke. During the ensuing period he 
worked as an assistant at the University of Freiburg 
on the marine sediments of the Continent of Europe. 
The course of his life's work was, however, decided 
by his move to Kónigsberg, where he acted as & 
university assistant and lecturer during 1923-27. 
His chief study was the geology of the sea-bed, and 
it waa to this that he owed his participation in the 
Meteor Atlantic expedition during 1925-26. In 1937 
he was appointed to establish and direct the marine 
geological section of the Deuteche Beewarte at Ham- 
burg. After the Second World War he joined ita 
successor, the German H phic Institute, and 
also became a member of the lecturing staff of the 
University of Hamburg. i 
The abundance of Prof. Pratje’s publications bears 
witness to his diligence and fertile mind, and will be 
a lasting monument to him. While his earlier papers 
were devoted to the geological and tologioal 
problems of the Continent, in perti thoee of the 
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Juraamio formations of south-west Germany, marine 

logy came more and more into the foreground 
during the Königsberg period. At first he wrote 
several papers on Heligoland, inoluding the well- 
known geological guide, but then turned completely 
to the sea-bed. He also made a wystematio collection 
of bottom samples during many resvarch voyages. In 
addition to & number of papers on the formation of 
sediments in the North Sea and the Baltic, we owe 
to him what are believed to be the most detailed 
geological charts of these seas yet compiled. Parallel 
with this work, Pratje carried out the laborious 
evaluation of the bottom samples collected during 
the Meteor expedition, of which two parts have 
appeared in print. Unfortunately, his officia! duties, 
combined with war-timie and post-war conditions, 
prevented the completion of this work. Finally, in 
an extensive paper in the "Handbuch der Natur- 
wiseenschaften", he described the techniques and 
methods of collecting and evaluating samples from 
the ocean bottom, supplementing it, in the “Jahrbuch 
der Geographischen Cesellachaft’’, with references to 
his most recent experience. 

Prof, Pratje laboured much and achieved much, 
though some of his work was incomplete when he 
died. What remains is the memory of & kindly man 
who was always ready to collaborate, in whose 
presence no harsh word was ever heard, and who 
knew how to suffer hard blows with a quiet mind. 


Prof. Francesco Vercelll 

Wm regret to réport that the distinguished Italian 
geophysicist, Prof. F. Veroelli, director of the Geo- 
physical Observatory and of the Thalaseogrephical 
Institute of Trieste, died, at the age of sixty-nine, 
on November 24. 

Prof. Vercelli contributed to research in several 
branches of geophysics. In oceanography he investi- 
gated the tranamission of solar radiation through sea 
and lake water and the effecta of wind and pressure 
variations on the- tides, and led oceanngraphio 
expeditions in Italian naval vessels to various parts 
of the Mediterranean and Red Sea. He devised a 
method of harmonic analysis and applied it to the 
prediction of pressure changes. He sought for the 
sunspot cycle m tree-ring records. His earliest geo- 
physical work was concerned with temperature in 
tunnels in connexion with the construction of the 
Simplon tunnel; later, be founded & seismological 
station at Trieste and took part in seismic and 
electromagnetic prospecting for oil in the Po valley. 

He was appointed director of the Geophysical 
Institute of Trieste in 1920. When the Institute was 
divided in 1949, he became director of both the 
Geophysical Observatory and the Thalassographioal 
Institute. His last years were devoted to preparing 
a second edition of his book on meteorology, “L'Aria”, 
and to writing a large work on oceanography, “Il 
Mare". 


Wa regret to announce the following deaths : 


Prof. G. D. Hale Carpenter, M.B.E., Hope professor 
of zoology in the University of Oxford during 1933- 
48, on January 80, aged seventy. 

Prof. J. H. Orton, F.R.S., emeritus professor of 
zoology, University of^ i qe and formerly 
director ‘of the Marine Biological Station, Port Erin, 
on February 2, aged sixty-eight. 


NEWS and VIEWS 


Prof. P. M. S. Blackett, F.R.S. 


On his appointment to the chair of physics at the 
Imperial College of Science and Technology, London, 
in succession to Sir George Thomson, Prof. P. M. 8. 
Blackett resigns at the end of the present session 
from the Langworthy chair of physics m the Univer- 
sity of Manchester which he has held since 1937. 
In the two years before the War, Prof. Blackett 
created & large and important school of coamio-ray 
research in Manchester. Largely through his inspire- 
tion at this time, & chair of theoretical physics came 
into existence—oocupied first by Prof. D. R. Hartree 
and later by Prof. L. Rosenfeld. But perhaps 
Blackett’s most significant achievements belong to 
the post-war period. As & member of the Barlow 
"Committee he was prominent in securing the ex- 
pansion of the universities of Great Britam, and with 
his own department he set & brilliant example in 
the use of the new opportunities thus provided. An 
honours school numbering little more than a dozen was 
immediately increased six-fold, and this expansion 
in teaching was &ooompenied by spectacular develop- 
ments in research, in which Blackett’s wide interesta 
and sound judgment were everywhere apparent. After 

_ the discovery of the V-particles by ltochester and 
Butler in 1947, the work was extended to the 
Jungfraujoch and Pic du Midi; while in Manchester, 
J. G., Wilson's magnetic coamic-ray spectrograph 
was constructed and considerable developments took 
place in all of cosmic-ray research. At the 
game-time the Jodrell Bank Expermental Station 
was being developed for work in radio astronomy, 
and Blackett was working on his theory of the mag- 
netic fleld. Expermental work on the latter provided 
Blackett with & new outlet for his individual -experi- 
mental akill, in which he developed magnetometers of 
very great sensitivity. The width of his interests and 
activities was again emphasized in 1951 when chairs 
of theoretical astronomy and of radio astronomy were 
established m his department. - 

Blackett exercised a groat influence on the post-war 
developments m the University of Manchester and 
in administrative affairs. He was dean of the Faculty 
of Science during 1948-50; & member of Council 
durmg 1949-52 and pro-vice-chanoellor during 1950— 
52. He 1s & member of the National Researc.: Develop- 
ment Corporation and has served on many stomic 
energy and defence committees. The award of the 
Nobel Prize in 1948 gave great pleasure to Blackett’s 
many friends throughout the world, who will jom 1n 
wishing him continued success m his new post. 
Manchester regreta the loas of one of the world's 
most distmguished scientists, who enhanced in & 
brilliant manner & remarkable heritage of Langworthy 
profeasors. - 


Prof. Willis Jackson 


Pror. WrLLIB Jackson has been appointed director 
of research and development at Metropolrtan-Vickers 
Electrical Co., Ltd., as from July 1 next, ın succession 
to Dr. C. Dannatt, who took over from fir Arthur 
Fleming in 1051 (see Nature, 1€8, 587 ; 1951). Prof. 
Willis Jackson is profeeeor of electrical ineering 1n 
the University of London at the ial College of 
Science and Technology, having succeeded the late 
Prof. Cecil L. Fortescue 1n 1946. His career has been 
closely associated with Manchester, for aftdr gradu- 


atng from that University he became a college 
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apprentice ın thb firm to which he 18 now returning, 
and later joined the research staff of the organization. 
He relinquished this position in 1988 on his appoint- 
ment to the chair of electro-technics at Manchester. 

Prof. Jackson’s work at the Imperial College has 
been characterized by the energy and enthusiaam 
which those who know hm expect as a matter of 
course, and both as head of the Department of 
Electrical Engineering and, durmg the past two 
years, as dean of the City and Guilds College, he has 
won the respect and affection of his colleagues for 
the efficient and cheerful way in which he has carned 
out his many duties. His energies have, however, 
not been confined to academic matters ; among many 
extra-~mural interests he has served on the Council 
of the Institution of Electrical Engineers and its 
Education Commrittee for nine or ten years, has been 
a member of the Technology Sub-Committee of the 
Univermty Grants Committee and a member of the 
Scientific Advisory Council of the Ministry of Supply 
since ] 48, and has taken an active part m the work 
of many other important bodies concerned with 
professional education and research. In spite of these 
varied demands he has found time for personal 
research, his main interests bemg in the properties of 
electrical insulating materials and in micro-wave 
measurements. P of. Jackson’s wide experi noe in 
both education and research augurs well for his 
succeas in the responsible position which he is to 
assume, and the high standards set by his predecessor, 
Sir Arthur Fleming, whose work at 'Metro-Vick' has 
won the admiration and respect of the whole engineer- 
mg profession, will be in safe keeping. 


Higher Technological Education tn Britain 


Iw & written answer in the House of Commons on 
January 29, to questions as to whether the Chan- 
cellor of the Exchequer could now give details of 
plans for the establishment of a technological 
university or university college of technology in 
Brrtam, Mr. J. A. Boyd-Carpenter, Financial BSeore- 
tary to the Treasury, stated that after consulting the 
University Granta Committee, the Government pro- 
poses to place further resources at the disposal of 
tbe Univerarty of London to facilitate the expansion 
of the Impenal College of Soience &nd Technology. 
The am would be to raise the number of full-time 
studenta from the present 1,650 to 3,000 during the 
academic quinquennium 1957-62. So that the work 
of the Imperial College could be co-ordinated with 
that of other schools of the University, and full 
advantage taken of the whole of the University’s 
resources, a8 well as to minimize disturbance of 
current work of the College, the expansion would 
take place around the existing site of the College m 
South Kensington. The College had bean invited to 
submit plans based on the assumption that the 
College would have first claim on other parts of the 
area between Prmoe Consort Road and Imperial 
Institute Road as ıt became possible to release them 
from their present uses. The phasing of the plans 
would, of course, require careful consideration in 
consultation with other interests affected. 

This development is clearly in pursuance of the 
policy already announced by the Government of 
building up at least one institution of university rank 
devoted predominantly to the teachmg and study of 
higher technology. In addition, the Government 
proposes to make resources available for further 
developments 1n other parta of Great Britam, and the 
Unrversipy Grants Committee has been asked to 
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advise the Chancellor of the Exchequer where such 
further resources might be deployed. These projecta 
are to be additional to the developments of higher 
technological education already in progress. 


International Council of Sclentific Unions : Report 

for 195] 

TEE report of the executive committee of the 
International Council of Scientific Unions for 1951, 
edited by Prof. F. J. M. Stratton (pp. 108; from the 
Secretariat, Gonville and Caius College, Cambridge ; 
1952), includes the text of the revised agreement 
between the Council and the United Nations Educa- 
tional, Scientific and Cultural Organization (Unesco) 
which brings the agreement into line with those made 
between Unesco and other organizations. The Council 
has also been granted consultative status by the 
Economic and Social Council of the United Nations. 
Rules for Joint Commissions of the Council have been 
approved by the executive board and are also 
appended, and under the new rules the future status 
of five Joint Commissions, which have been in 
existence for more than three years, was discussed. 
The Joint Commission for Rheology was renewed for 
one year on the understanding that it would become 
& section of the International Union for Theoretical 
and- Applied Mechanics, and the Joint Commissions 
for the lonoephere, for Solar and Terrestrial Relation- 
ships, for Radiometeorology and for Oceanography 
were renewed for three years, but the terms of 
reference of the last-named were restricted to “the 
investigation of the deep-sea floor". The title of the 
Joint Commission for Radioactive Standards, Units 
and Constants has been changed to Joint Commission 
on Radioactivity. A proposal to form a new Joint 
Commission on  Electronomio Microscopy was 
approved. The Joint Committee on Physica tract- 
ing was dissolved at ita own request, and the formation 
of an International Service of Science Abstracting 
was approved; the new International Abstracting 
Board—-the agreed title for the service—will not 
accept freah subjects, however, until the experimental 
stage with the Committee on Physics Abstracting is 
complete and the Board well established in that 
fleld. Decisions on the admission of the International 
Unions of Biochemistry and of Scientiflo Psychology 
were deferred. In spite of the steady position of the 
financial balance in the accounts, printing costs give 
rise to anxiety. Appended to the report of the 
Executive Committee are the customary reporta from 
the International Unions and the various Joint Com- 
missions. These include a first report from the Joint 
Commission on High Altitude Research Stations, 
which held its first meeting ab Bagnéres-de-Bigorre 
during August 23-20, 1950, a meeting which & 
to have considerably stimulated, tnier alia, high- 
altitude research in South America as an international 
activity. 

Short Circults set up by Kestrels 


Mr. H. Lion, of the Yorkshire Electricity Board, 
writes: ‘66,000 volts transmission lines in the 
Yorkshire and North Lincolnshire areas had been 
subject to a number of~mysterious faults, which 
nearly always occurred about dawn, for several 
years before the trouble was found to be caused 
by kestrela which were escaping alive. The pointe 
of interest in pursuing the investigation into this 
were, first, how it was that the birds were surviving 
38,000 volta applied across their bodies, and second, 
what was attracting tham to the lines ? The incidents 
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always occurred in the early mormmg or in the 
misty weather when the birds’ plumage could be 
assumed to be damp. The flashover is initiated 
across the damp wings when the bird is banking 
steeply with ita back to the insulators, and current 
does not pass through the bird’s body. The speed 
at which the bird is travelling takes it out of the 
path of the arc before it becomes too severely 
burnt.  O.her birds subject to high voltages are 
normally completely carbonized. It was at first 
thought that a few enterprising birds had disoovered 
that it was poesible to survey the surrounding ground 
leas obtrusively and with less effort when static 
from a 45-ft. high perch. Gamekeepers and others 
thought this improbable, and the theory did not 
agree with the damage to the birds. There was 
no evidence that small birds were using the some- 
what exposed croas-arms as perches, and we were 
informed again that keetrela generally preferred 
ground game. One day, & substation attendant, 
during musty weather, noticed & kestrel circling 
a string of insulators in ever-narrowing circles and, 
had the bird not been scared off, it would probably 
have run into trouble. The insulators, as ia usual. 
under humid conditions, were discharging end 
emitting an intermittent buzzing noie, and this 
seems to provide the attraction. In & very recent 
case the weather was foggy and visibility limrted to 
& few yards. This seems to imply that kestrele hunt 
by ear as well as aight, and it ooourred to me that 
this might be of interest to ornithologista and others. 
Bird lovers will be glad to know that, with later forms 
of construction, two kestrels will have to execute & 
very complex movement before they get into trouble". 

This interesting observation is most likely explained 
by the possibility of kestrels hunting by ear as well 
as by sight. Mise Frances Pitt writes: "The kestrel 
certainly has good hearing. A tame one J had came 
from a conmderable distance when called in & quite 
low voice. But the bird’s method of hunting suggests 
that it depends on ita eyes to find prey”. 


Sdence and Film 


A RBPOHNT issus of Sciences and Film is largely 
taken up with the activities which went on at the 
International Scientific Film Association's sixth 
yearly congreas in Paris during September 1952 (1, 
No. 4; Deoember 1952). Among the films which 
were presented at the congress was one, ‘Introducing 
the New Worker", which deals with the problem of 
works relations and factory peychology. A remark- 
able film was one from Eastern Germany called 
“Arbeit aus neuem Geist”, dealing with methods of 
raising production-levels by means of the analysis of 
work done and by creating a profitable emulation or 
‘activism’ in each team of workers. The high-speed 
camera was used in France for making & valuable 
research film on argon aro-welding, while another 
research film from France was the ‘Study of Flames”, 
made for the Institut de la Recherche dans la Sidér- 
urgie. Among industrial training and instructional 
films presented at the congress were the British 
films, ‘‘Basic Principles of Lubrication”, “Submarine 
Oontrol" and “Hardening and Tempering Carbon 
Steel”. From Czechoslovakia oame the ''Polero- 
graph” and ‘‘Electro-erosive Machining", while 
France supplied “Les Miroirs Plans”, a teaching film 
on plane mirrors. Among the more outstanding 
documentary films were ‘‘Le Cuivre”, describing the 
process of copper-mining in the Belgian Congo; 
‘Charge de Rupture", describing the work of the 
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Laboratory for Research into Reinforced Concrete 


Techniques at the University of Ghent ; and ''Volga-. 


Don Canal", the to a major Soviet film 
in colour on the same subject which is shortly to be 
made available for public distribution. The journal 
also describes various technical demonstrations at 
the congrese, the upe of sound film loope in industrial 


training, stereoscopic cinematography and & new 
device for automatic photometry. 


PI Elimination of Chromatophores and 
espot In Euglena 


E. G. AND O. Paincsnam (New Phytol., 51, No. 1, 
65; 1852) have reported a very in caso of 
the permanent elimination of plastids and eyespot In 
Euglena gracilis by exposure to high temperature and 
also by treatment with streptomycin. When EZ. 
gractlis was grown for 5-6 days at 31-35? O.— just 
below the miximum for multiplication—the chromato- 
phores of most strains were oaused to disintegrate 
and permanently apoplastidic strains were obtained. 
In a few of the strains the eyespot also disappeared 
permanently. Considerable differences in response 
to the treatment were observed in different strains, 
the effect of streptomycin, strain for strain, yielding 


ponents, and once destroyed. do not reappear. The 
artifici produced strams apparently retain their 
heterotrophic nutrition and vigour indefinitely. 
differences in the response of different strains of the 
organism to the experimental treatments are due to 
inherent, that is, genetical, factors. 


Integration of Sclentific Thought 


Soma years ago, the inherent dangers of specialist 
knowledge—when carried to extremes—were foreseen, 
and ita impact upon Western culture in general led 
to the formation of the Institute for the Unity of 
Science as an outgrowth of the American Academy 
of Arts and Sciences. Prof. P. Frank, in some 
interesting remarks to & meeting of the Institute, 
reported in & recent publication entitled ''Con- 
tributions to the Analysis and Synthesis of Know- 
ledge" (Proc. Amer. Acad. Arts Sœ., 80, Part 1; 
1951; pp. 112, 2 dollars), pleads for the reinstate. 
ment of philosophy as a Imk between the arts and 
sciences, while President J. B. Conant (Harvard 
University) streases the dynamic nature of science. 
A threefold scheme is then developed by some of 
the leading methodologists and semanticists of the 
United Btates,. namely: science and man; the 

ing’ of scientific statements ; and the role of 
‘abstract objects’ in acience. As & collection, the 
contributions are stimulati and calculated * to 
advance the integration of a wide field of studies. 


British Astronomical Assoclatlon : 
. Meeting 
Ar the annual general meeting of the British 
Astrmomical Association, held in Burlington House, 
pee on October 29, the retirmg president, Dr. 
. Merton, delivered an address in which he dealt 
teat elut dn eternal aia of tha Associaton: 
It is very satisfactory to know that the membership, 
which waa 856 in 1942, is now well over two thousand 
and is still i , and also that the observing 
sections continue to flourish with i increasing member- 
ship as well as with increasing activity when obrerving 
conditions are favourable. Dr. Merton took as his 
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main subject, ‘Photography and the Amateur 
Astronomer”, in which he gave & historical aketoh of 
the developments in photography, referring to & 
number of astronomers who had carried out very 
useful work in this branch. The address was illus- 
trated by a series of lantern slides, and, in concluding 
it, he pointed out & number of ways in which amateur 
astronomers could make use of photography. In 
particular, Dr. Merton referred to the scheme of the 
new director of the Aurora and Zodiacal Light 
Section for obtaining co-operative work in parallaotio 
photography with fast cameras. During the evening 
the Walter Goodacre Medal and Gift we e presented 
to Mr. Frank Maurice Holborn. Dr. Merton gave & 
short account of Mr. Holborn’s work in astronomy in 
different branches, but more especially on variable 
staras, and paid a high tribute to his devotion to 
the work of the Variable Star Section, as well as 
to his contributions to other sections. The new 
president of the Association, Mr. E. H. Collinson, 
who took over from Dr. Merton, 18 well known for 
his contributions to astronomy in various branches, 
especially for his papers on meteors, and his photo- 
graphy of them, a branch on which he has worked 
for many years. 


Bibliography of Differential Thermal Analysis. 
Any material which undergoes & phase change 
when heated can be studied by the method of differ- 
ential thermal analysis, and this method is widely 
used by geologists, investigators in the flelds of 
ceramics and agriculture, and by chemista, metal- 
ists and fuel technologists. At the Institute of 
Scienge and Technology of the Univerarty of Arkansas, 
Fayetteville, Prof. W. J. Smothers, Y. Chiang and 
A. Wilson have compiled & "Bibliography of EVE 
ential Thermal Analysis" (Research Series No. 24; 
pp. 44; 1951) Sinh lista 165 papers published 
between 1887 and 1950 inclusive, and facilitates the 
identification of relatively unknown substances that 
are often present in materials subjected to thermal 
analysis. The bibliography consists of four parta. The 
first presents & brief description and history of the 
method; then follows the chronologically arranged 
list of technical papers ; the third is an author index, 
and the last part is an index of materials analysed 
by the differential thermal method. The physicist 
will probably find the short section ing with 
equipment of most interest. The best type of thermo- 
couple and its position in the sample, the heating-rate, 
furnaces with uniform heating-rate and the replace- 
ment of photogiaphic by electronic recording, are 
briefly discussed. As an mitial, and quiok, reference 
work, this pamphlet should prove useful. 


Royal Sanitary Institute : Annual Health Congress 
Tra annual Health Congress of the Royal 


- Institute will be held in Hastings during April 28- 


Le e under Deren wil be divi of Lord Eustaoe Peroy. 

be divided into eight sections 
uds &nd id four conferences (1—4) as follows: sections 
(A) preventive medicine, (B) engineering and archi- 
tecture, (C) maternal and child health, (D) veterinary 


. hygiene, (E) food and nutrition (in oonjunotion with 


the Food Group, Society of Chemioel Industry), (F°) 
housing and town planning, (G) tropical hygiene, and 
(H) ional health; conferences (1) medical 
officers of health, (2) engineers and surveyors, (3) 
sanitary inspectors, and (4) health visitors. It is 
anticipated that about two thousand five hundred 
persons will attend the Congress, including repre- 
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sentatives of local authorities, government depart- 
menta, publio bodies, universities and learned societies 
in Great Britain and elsewhere. Further details can 
"be obtained from the Institute at 00 Buckingham 
Palace Road, London, 8.W.1. I 


Thirteenth International Congress of 


Pure and 
Applied Chemistry st $ 


Tu Thirteenth International Congress of Pure ° 


‘and ard Chemistry will be held in Stookholm 
during July 20-August 4, 1953, and in Uppsala 
during August 5-7, 1958. At the same time the 
Seventeenth Conference of the International Union 
of Pure and Applied Chemistry will take place. The 
Congreas will comprise a Physical Chemistry Section 
with the following groups : ehem thermodynamics 

i i surface 


and thermochemistry, electrochemistry, 
chemistry, colloid chemistry, macromolecular chem- 
istry, chemical kinetics, reactions of free radicals, 
and other fields of physical chemistry. There will 
also be a symposium on the chemistry of wood and 
wood constituenta, which will be divided into three 
sections : structural chemistry of wood constituents, 
chemistry of cellulose and hemicellulose, and the 
chemistry of lignin. Immediately after the Congress 
& symposium on macromolecules will be held in 
Uppsala. Application forms for attendance at the 
Congress (to be completed by March 1) and further 
information can be obtained from the secre- 
tary, Dr. Sandberg, Thirteenth Internstional 
Congress of Pure and Applied Chemistry, Stockholm 
70. : 


First World Congress on Fertility and Sterility, 
New York 


Taa First World Congrees on Fertility and Sterility 
wil be held during May 25-81 at the Henry Hudson 
Hotel, New York City, under the sponsorship of the 
International Fertility Association with the oo- 
operation of the American Society for the Study of 
Sterility. About eighteen hundred scientiflo workers 
from fifty-one countries are to attend. 
Twenty-three scientiflo seasions will be held, which 
will embrace the entire fleld of fertility and sterility, 
including sessions dealing with socio-economic factors, 
psychosomatic aspects and artifloi&l imeemination. 
The sessions will be conducted in English, French and 
Spanish, with the use of earphones and simultaneous 
translations, as in the United Nations meetings. In 
addition to the scientific seasions there will be medical 
round-table discussions, on-and-answer periods, 
scientific exhibita and Those who wish to 
attend should register as soon aa possible with the 
Chairman of the Local Arrangementa Committee, 
1160 Fifth Avenue, New York 29, N.Y. 


Third International Conference on Soll Mechanics 
and Foundation Engineering 


Toa Third International Conference on Soil 
Mechanios and Foundation Engineering will be- held 
in Switzerland during August 16-27. The first part 
of the Conference will take place in the Kongreeshaus, 
Zurich, during August 16-21, when the programme 
will consist of the main bulk of the lectures and 
discussions with receptions, excursions, visita to 

« laboratories, and a banquet and ball. During August 
22-25 there will be a four-day tour through Switzer- 
land, when the opportunity will be given of seeing 
not only points of interest for geotechnioal and 
foundation engineering but also something of the 
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country’s naturel beauty. The final session will be 
held in Lausanne on August 26, after which an 
excursion will be made to the dama of Grande Dixenoé 
and Mauvoimn, which are under construction. The 
official -languages of the Conference will be English 
and’ Frenoh. Reservations for hotels at Zurich and 
Lausanne and for the excursions should be mado not 
later than June 15, preferably as soon as poewible. 
All inquiries should be add.vered to the general 
secretary of the Conference, Dr. A. von Moos, 
Gloriastrasse 39, Zurich 6. 


Developments In Microscopical Methods 

Taa Royal Microscopical Society (Industrial 
Section), in co-operation with the Optical Group of 
the Physical Xociety, the Physical Methods Group of 
the Society of Public Analysts and Other Analytical 
Chemists, and the Industrial Spectroscopy Group 
of the Institute of Physios, is o ganizing a meeting 
under the above title, to be held at King’s College, 
London, on March 20. The first session of the 
meeting, at 2.30 p.m., will be a lecture demonstration, 
“The Use of the Polarizing Microscope in Organic 
Chemical Research”. The second session, beginning 
at 4.80 p.m., will consist of a number of short papers, 
the general theme of which will be “Useful Attach- 
ments to the Microscope and Analytical Methods” ; 
& number of exhibits and demonstrations illustrating 
the game theme will be on view in adjacent labor- 
atories. In the third session, at 6.15 p.m., there will 
be a lecture demonstration on ‘“Oinemicrography’’. 
Full details of the meeting, with of the 
papers and short descriptions of the exhibita, are 
given in the programme, which oan be obtained 


(price 1s.) from the Assistant Secretary, Royal 
Mi ical Society, Tavistock House South, 
Tavi Square, London, W.C.1. 


Guldo Fubin! Prize In Mathematics 

Aw international prize in mathematics, in memory 
of the late Guido Fubini, has been founded by his 
friends and &dmirera and will be administered by the 
Unione Matematica Italiana. The prixe will consist 
of Italian currency equivalent to about 550 gm. of 
gold and will be awarded for important contributions > 
in the fleld of differential geomstry published between. 
January 1, 1946, and December 31, 1953. Applicante 
are invited to submit their work: to the Unione 
Matematica Italiana (address:  preeeo Istituto 
Matematico '"Pincherle', Universi à di Bologna) before 
March 31, 1954; but the awarding committee may 
also consider publications for which no such apph- 
cation is made. If there should be no suitable work 
in differential geometry, the committee oah award 
the prize for contributions mad» in the same period 
to theory of automorphic functions and related 
topics. - 


University of Birmingham 


Tra following appointments have recently been 
made in the University of Birmi To be 
lecturers: Dr. Wr O. Lock (physics), T. Broom 


..(industrial metallurgy), Dr. G. F. Eveson (mining), 


and Dr. R. C. Porter (chemical engineering). To be 

ial Chemical Industries, Ltd., Research Fellows : 
Dr. A. J. Nutten (chemistry) and Dr. G. K. William- 
són (metallurgy). J. T. Edward, Imperial Chemical 
Industries, Ltd., Research Fellow in the Department 
of i , has resigned. The title of University 
Research Fellow has been conferred on K. H. Stark 
during the tenure of his post in the Department of 
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Electrical Engineering. The degree of D.So. of the 
University has been conferred on F. R. N. Nabarro 
(metallurgy) and F. J. Richards (botany). 


Nuffield Foundation Awards In Dentistry, 
and the Social Sclences 


Tra Nuffield Foundation is offering a number of 
fellowships, scholarships and bursaries in the fields 
of dentistry, biology and the social sciences as follows. 
The fellowships for dentistry are for persons, aged 
25-85 years, with dental qualifications, to receive 
additional training in pure and applied science aso aa 
to undertake an academio career in dentistry, and 
also to enable graduates in medicine or science to 
receive training (not necessarily for registrable 
dental qualification) that will fit them for teaching 
and research in dental health and diseaso; tho 
fellowships are worth £500-800 a year for one to 
three years, and applications must be received by 
March 1. Dental scholarships, normally for one year 
only, are available for students at university dental 
schools in the United Kingdom and cover tuition fees 
and a subsistence allowance of not more than £200; 
applications must be received by June 30. The 
Foundation’s gcholarshipe and bursaries in biology 
and the social sciences are for graduates of Britiah 
universities, preferably within the age-group of 
22-85 years. awards in biology are for persons 
who have graduated in physics, chemistry or mathe- 
matics but who have had no training in a biological 
subject, and who wish to receive such traming m 
biology as will enable them to undertake research 
and teaching in the United Kingdom in the biological 
sciences ; the scholarships are for persons with some 
previous experience in graduate research in their 
own subject, and the bursaries for those who have 
recently graduated, and in both cases the Foundation 
wil pay the oost of university and/or college fees in 
addition to & maintenance award ; applications must 
be received by April 1. The awards for the social 
scicnces are the game aa those for biology except that 
the application forms must be received by May 1 and 
the holder may have a degree in any subject otber 
than tHe social sciences, psychology or econamics, 
though one in the natural aciences or mathematics is 
preferable ; subjects suitable for study are political 
science, social psychology, anthropology, social 
statistics and sociology generally, but not economics. 
Application forms for all these awards and further 
information can be obtained from the Secretary, 
Nuffield Foundation, Nuffield Lodge, Regent’s Park, 
London, N.W.1. 


Blology 


Soclological Research In Africa South of the Sahara 


A MEETING of specialists in the planning 
of sociological research will be held during the last 
week of this month in Kampala, Uganda, by the 
Bcientific Council for Africa South of the Sahara, on 
the cocasion of the second seminar of Belgian and 
Britiah sociological research workers. The meeting 
will consider present major problems and projecta of 
sociological research in Africa south of the Sahara, 
and will make suggestions for special studies and 
means of co-ordmation concerning sociological 
research. Among those who are expected to attend 
will be Gouverneur D from the Ministére 
de la France d'Outre-Mer, Paris; Prof. Griaule, 

rofeesor of ethnology in the University of Paris; 
br. L. van den Berghe, director of the Institut pour 
la Recherche Scientifique en Afrique Centrale, Congo 
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Belge; Dr. A. I. Richards, director of the East 
African Institute of Social Research, Kampala ; Prof. 
A. Mendes Correa, director of the Hoole Supérieure 
Coloniale, Lisbon; Mr. V. R. Sutton, of the South 
African National Institute for Personnel Research ; 
and Dr. Clyde Mitchell, director of the Rhodes- 
Livingstone Museum, Northern Rhodesia. 


Announcements 


Ds. E. Manspan, representative of New, Zealand 
on the Executive Council of the Commonwealth 
Agricultural Bureaux, Farnham Royal, Buoks, has 
been elected chairman of the Council in succession 
to Mr. J. E. Cummins, representative of the Common- 
wealth of Australia. Mr. W. F. C. Morton (Union of 
South Africa) follows Dr. G. R. Bates (Southern 
Rhodesia) as vice-chairman of the Council. 


APPLICATIONS are invited for Lady Tata Memorial 
Fund granta, scholarships and fellowships to soientiflo 
workers of any nationality for research on diseases 
of the blood, with special reference to leukemia, in 
the academic year beginning October 1 next. Granta 
are made for research expenses, scholarships are 
awarded as personal remuneration, their normal 
value being £600 for whole-time research, and fellow- 
ships will be for workers with considerable research 
experience, the stipend being £1,000 a year. Appli- 
cations must be submitted before March 31, and the 
awards wil be announced in June. Forms of &pph- 
cation and further information can be obtained from 
the Secretary of the Scientific Advisory Committee, 
c/o Medical Research Council, 88 Old Queen Street, 

estminster, London, 8.W.1. 


No. 6 of the ‘Bibliography of Scientific Pub- 
lications of South Asia’’, covering India, Burma and 
Ceylon for the period July-December 1951 (pp. 124. 
Delhi: South Asia Science Co-operation Offloe, 1952), 
inoludes & catalogue of scientifico periodicals besides 
the usual classified het of titles and supplementary 
list of new periodicals and changes of name, address, 

ency, etc. The periodicals are listed alpha- 
betically by title, and details of scientific periodicals 
which have ceased to appear but which are stil of 
interest to scientific workers are included. Besides 
particulars of frequency, size and purpose of the 
periodicals listed, the catalogue grves the publisher's 
address and the first date of publication. 


Liza many of its contemporaries in the petroleum 
fleld, The Lamp, which is the house organ of the 
Standard Oil Co. (New Jersey), combines knowledge 
with entertainment. Iesue No. 3 for 1952 is par- 
ticularly characterized by reproductions of life in the 
Canary Islanda. painted by John Groth. Other 
features describe a push-button parking-system for 
cars, in & tall buuding twenty-five feet wide in 
Washington, D.C., where seventy-two oars oan be 
automatically garaged in a space which, on the 
ground, would only accommodate nine; this mno- 
vation could well engage the attention of local 
authorities in congested cities m Great Britain. 
There is an article on Bermondsey, one of London's 
oldest boroughs, some account of the Company’s oil 
explorations in foreign lands, and an i i 
section on ‘hurricane hunters’ by the United States 
Air Weather Service in the Caribbean region. 


EnnRATUM. We much that in the com- 
munication entitled ''Height of the Potential Barrier 
in Barrier Layer Celle" in Nature of January 81, 
p. 219, the graph has been inverted. 
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NEW SCIENCE BUILDING AT BEDFORD COLLEGE, 
UNIVERSITY OF LONDON 


*HE Biology and Geology Departments of Bed- 

ford College were destroyed by enemy action in 
1041. A new building has now been leted on 
the original site. It was formally by the 
Chancellor of the University of London, the Earl of 
Athlone, and Princess Alice on October 28 last. 

The new structure, of which the architects were 
Maxwell Ayrton and Partners, has been named the 
Darwin Building. The name is particularly appro- 
priate for biological and geological laboratories, 
recalling, as it does, Oharles Darwin ; but the building 
is actually dedicated to his son Leonard, who was & 
member of the College Counal during 1808-1025. 
Another lmk with the Darwin family is the fact that 
Fraamus, elder brother of Charles, was an original 
trustee of the College in 1849 and a member of the 
Council for nearly twenty years. A grand-daughter 
of Charles Darwin, Mrs. Ruth Rees Thomas, is to-day 
a governor of the College. 

Zoology is housed on the top story, with botany 
beneath it and geology on the upper ground floor. 
Special features of the building are the large windows, 
valuable for microscopic work, teak benches and 
floors, heating by ceiling panels, and compreased air 


and vacuum services. Each department has ita own . 


library. A large lecture theatre is common to the 
three departments, while each of them has its own 
lecture room. The lower ground floor is shared 
between the departments and there is a passenger lift. 

The Zoology Department (Prof. H. Munro Fox), 
in the planning of which the senior lecturer, Miss 





F. E. Ince, gave valuable help, is designed so that a 
large teaching laboratory occupies two-fifths of the 
floor space, with windows on three sides. The museum 
collection is displayed in glass cases around this 
laboratory. The Department contains individual 
research rooms for the five members of staff 
and three research rooms for five postgraduate 
students, grouped &round preparation rooms and 
stores. The lower ground floor provides a work- 
shop, k-room, aquarium room,and two constant- 
temperature rooms. The research work deals at 
present with respiratory pigmenta and with the 
mstaboliam, osmoregulation, taxonomy and em- 
bryology of Crustacea. 

The Botany Department (Prof. L. J. Audus), in 
addition to general and honours teaching laboratories, 
has a laboratory for instruction in special erperi- 
mental disciplines (for example, biochemistry, plant 
physiology, soil chemistry, etc.). The departmental 
museum collection is housed in glass-fronted cup- 
boards in laboratories and corridors. There are five 
staff research rooms, & postgraduate research 
laboratory and a large oonstant- room 
provided with high-intensity fluorescent light for 
growth experiments with plants in artificial day- 
lengths. Current research is mainly on the physiology 
of growth, with partifular reference to chemical 
regulators, ecology and wheat genetios. The herbarium 
has built-in insect-proof cabinets for both teaching and 
Tesearch collections. There are also two dark-rooms, 
a medium room, & sterile room and & workshop. 
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The Geology Department (Prof. L. Hawkes) oom- 
prises one large general laboratory and museum, a 
smaller paleontology laboratory, three research 
laboratories, & chemical laboratory and a technician’s 
room. Two rooms on the lower ground floor are 
equipped for rock-cutting and optical work. 


CENTRAL PUBLIC HEALTH 
LABORATORY, COLINDALE 


NEW LABORATORY BLOCK : 


January 15 the new laboratory block of the 
- Central Publio Health Laboratory at Oolindale 
was formally opened by the Minister of Health. 
The Minister, ied by his Parli 
, Miss H y-Bmith, Bir John Hawton and 
Bir John Charles, were met by the chairman of the 
Medical Research Council (Lord Limerick), the first 
secretary (Sir Harold Himsworth), the second secre- 
tary (Sir Arthur Landsborough Thomson), the director 
"of the Publio Health Laboratory Service (Dr. G. S. 
' Wilson), and were conducted over the main buildings 
by the director of the Colmdale Laboratories (Lieut.- 
Colonel H. J. Bensted). 

There were no formal demonstrations set out and 
the Minister met the heads of the various d. is 
and their staff carrying out their normal duties; of 
topical interest were the roll-tube tissue culture 
technique for the cultivation of the poliomyelitis 
viruses, and the chick embryo cultivation of the 

In the lib of the new building, the Minister was 
odasid by Cord Limerick end /n & ahortaddzee 
he described the development of the Public Health 
Laboratory Service and how it came about that the 
Medical Research Council is directing, and will con- 
tinue to direct for an indefinite period, this Service 
for the Ministry of Health. In declarmg open the 
new building he peid tribute to the architeat, Mr. 
Maxwell Ayrton, and the builders, Messrs. Trollope 
and Colls, Ltd. i 

The new building oon- 
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A basement under the centfal part of the building 
houses more plant and also a gas-fired incinerator, 
the fluo of which passes up to the top of the tower 
more than 90 ft. above. 

The front of the building faces west, and all the 
windows on that side are protected from the setting 
sun by green sun-blinds operated from the inside. At 
the south end there is & service lift for animals and 
equipment travelling directly to the third floor (Virus 
Department) without intermediate stope, and at the 
north end & similar type of lift serves all the other 
floors. In the centre a passenger lift goes up to the 
top of the tower. There is & central staircase, broken 
at the third floor; for normal foot traffic, while there 
are emergency downstair.casea at either end of the 
corridors. 

In deeigning this laboratory block, one of the 
principles t in mind was, so far as possible, to 
standardize layout for each floor but at the same 
time to make provision (should future requirements 
necessitate it) for alteration in the size of some of 
the rooms without interfering with the main con- 
struction. On each floor, the first rooms at the 
south end of the building form a suite comprimi 
preparation room, sterilizing and wash-up kitchen, 
sterile glaae-ware store and sterile room, where a 
positive preasure of filtered- air can be maintained. 


standard two-unit room with a working bench across 
the windóws at 2 ft. 9 in. high, containing one small 
staining sink in the centre and a drip sink: for filter 
pump, eto., at one end. There ‘are a aide bench 
for watér-baths, eto., and a waahmg-up sink with 
draining board on the opposite side. A convenient 
double bench is placed centrally, half of which is 8 ft. . 
high, and the other half, serving as a writing deak, 





sists of a four-floor block of r- ^»—— ~ 
^ & pleasing brick oonstruo- e 
ar & ximately 180 ft. 
long 45 ft. wide, with 
a central tower extending 
for & further four 
floors. The top of the tower 
houses reinforced concrete 
water-tanks- to ly the 
needs of all se ratory 
buildings. e rooms 
under this &re designed for 
office and record purposes. 
~ A door from the vestibule 
on the fourth floor leeds 
to the roof space, which 
rung the full peris 
building &nd in which is 
- housed ventilating : plant, 
air filters, eto., and some 
~of the compressors for the 
laboratory. floor below. 
There ia also ample stor- 
age &ocommodation in this 
space. 


Kew laboratory block, Central Publie Health Laboratory, Colindale 
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is 2 ft. 6in. All benching is of teak, and the under- 
bench furniture is of West African mahogany. The 
front and side under-bench furniture consists of 
movable nests of drawers, paired cupboards with 
adjustable shelves, and open microscope cabinet 


Simple services are carried on the walla under the 
benches and consist of electric pointe, gas, and hot 
and cold water only. Other gas and electric pointe 
are 9 in. above floor-level for small refrigerators, 
centrifuges and incubators. Ample ceiling lights are 
provided by opal tungsten lights, while fitted 'Angle- 
poise’ lam: cover each front bench for close work. 
iac for reagents is fitted over staining 

and at the sides. A capacious double cupboard 
with adjustable shelving is suitably placed in one 
corner. 

The above description is typical of the standard 


arrangements appear in the-rooms of other sizes, the 
seme general principles are observed. 

The top laboratory floor is devoted to the study 
of virus diseases, and it is hare that tion unite 
are of greatest importance. There is & +40 
room, a — 80? O. room, and inside the latter are 
chambers maintained at — 70° O. The campressors 
for these are housed in the roof space. In the centri- 
fuge room on this floor there are also two small inde- 

— 70° O. tor cabinets and a high- 
. Two animal inoculation 
tion boxes connected to 
exhaust ducts are not quite complete; these ducta 
sre being provided with high-temperature heaters to 
burn away virus-laden air before it passes out to 
the open. 

The second floor houses the Air H 
atories and, under the same director, the 
and Staphylococcal Reference Laboratories. The 
novel feature here is an experimental room for 
research into the bacterial contamination of air. On 
the same floor is an assembly room for special 
apparatus required in this section, much of which is 

in an associated outbuilding workshop. 

On the first floor are the Food Hygiene Laboratory, 


Labor- 


the eremi bloticel Poet cli Faburdiosy ies 
one-half of the d floor, the remainder of which 
consists of and medium-sized research labor- 
atories for individual workers. 

The Routine Department, the Central Enteric 
Reference Laboratory and Bureau, the Standards 
Laboratory-for Serological Reagents and the Media 
Kitchens, eto., remain in the old building, but with 
improved &ooommmodation, while the National Col- 
OE Type HMM ome O Ml 
same rooms as previ 

Owing. to economy ‘cuts, ib has not bean ible 
to carry out all the improvements ori 
bui de haa bemnopomüble do onrat the oid sbable, 
used for indculating calves when the building belonged 
to the Government Lymph Establishment, into an 
excellant research library. It oan serve aldo as a 
lecture hall for an audience of about & hundred 
persons, and it was in this 
room that the Minister of Health addressed the 
invited gathering after his inspection of the new 
building. H. J. Bawsrap 


NATURE 


recently completed’ 


249 


THE ‘COMET’ AIR-LINER 


& Friday Ev Discourse delivered at the 
Royal Pein ado ca NCC 21, Mr. 
Ga T. Wilkins, aemistant chief designer of the De 
Havilland Aircraft Oo., Ltd., discussed the new 

‘Comet’ sir-liner. 

The end of the Second World War left United 
States aircraft manufacturers with undisputed 
supremacy in the field of transport aeroplanes. Bome 
mix to eight years are needed to bring a modern air- 
liner into service from the initial design stage, and 
Mr. Wilkins pointed out that any attempt of the De 
Havilland Oo. to base ite designs on United Statee 
practice would not have been likely to produce an 
aeroplane with the necessary competitive margin. 
eaten it was decided to draw on the mounting 

British experience with the jet engine, the main 
potential gains being speed, sbeenos ofvibration and 


relative simplioity. 

The most promising tion of aeroplane for 
this engine appeared to be the teillems with swept- 
beck wi and a De Havilland ‘Vampire’ was 
modified into the ‘D.H. 108’. This became the first 
British aeroplane to fly faster than sound in a dive, 
while level speeds at & little more than 600 m.p.h. 
were possible. This l&yout, when translated into 
air-lmer practice, to be only 50 m.p.h. 
faster than the re more orthodox oonflguretion 
now seen in the ‘Comet’, and this latter was chosen 
mainly in order to vide.e deaign for which pro- 
duoton ende sonli bo be prudently made from the 
‘drawing board’. The British Overseas Airways Cor- 
poration, the former British South American Airways 
Corporation and the Ministry of ly were oour- 
ageous enough to give orders for a. total of sixteen 
‘Comets’ at that stage. This has meant & saving of 
two years in getting the aircraft into service due to 


' the elimination of the ‘prototype’ stage. It took two 


and three-quarter years from the time that the oon- 
ception was settled to the first flight, and an equal 
period until the ‘Comet’ came into service. The follow- 
ing are some of the problems which had to bo solved. 

Chotos of engine. The ‘Comet I' is fitted with the 
‘Ghost’ centrifugal engine. This choice was dictated 
by_expediency, and the later ‘Comet’ series will have 
the more powerful and efficient ‘axial’ engines which 
are now available. 

Flying at high altituds. The optimum altitude for 
& flight of iven stage-length is a function of the 
aircraft t, and it therefore changes during flight 
as the fuel is consumed. A typical cruising procedure 
worked out for the ‘Comet’ an. initial climb 
to 83,000 ft. ry nunni Hove Ey > ee 
ascent to 40,000 ft. At this height the & 
pressure is 2 Ib./sq. ila teppetur ot — MPO. 
has been reco and the air is practically dry. 
These figures indicate the need for reliably 
cabin pressurization, heating end humidification. At 
the time of design, little was known of conditions in 
the atmosphere, and a De Havilland ‘Vampire’ 
was pted for making the necessary high-altitude 
Tesearch. This aeroplane established the present 
world altitude record of 59,446 ft. 

Drag. The critical Mach number of flight above 
which the ‘compressibility’ Tise becomes severe 
has been kept relatively high by the use of & thin 
swept-back wing and by careful design of the rest of 
the aeroplane. This is particularly necessary, since 
the speed of sound at the oruising altitude is only 
nine-tenths of ita sea-level value. 
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Tare weight. The pay load of the ‘Comet’ is one- 
tenth of ite ‘all-up weight’, while the fuel accounts 
‘for 49 per cent of the weight at take-off, and any 
unexpected changes in the weight of structure or fuel 
therefore have rather larger effects on the magnitude 
of the payload. However, the,absence of airscrews 
ameliorates the problem not only dub to the direct 
saving in weight but also dus to the considerable 
reduotion in the size of the undercarriage. 

Fuel storage. Seven thousand imperial gallons of 
fuel are fitted into & thin wing of 115 ft. span, sinoo 
it is inadmissible to use the fuselage for storage. To 
ara apee, tanks inten! with-tha wing siraskive 
are used. The problems to be overcome here arise 
from the structural deformation in flight and from 
the high-perteebility of kerosine. The use of metal- 
to-metal bonding is superior to the classical riveted 
jomts in this connexion, and it is used extensively 
throughout the ‘Comet’. The fuel should be carried 
far out along the wing in order to reduce the bending 
moment at the wing root. In a swept wing this 
presents - problems oF the shift of centre of gravity, 
and the order of fuel usage beoomes important. 
Kerosine is & safer fuel than petrol, but fire pre- 
cautions are taken very seriously since the relighting 
of ‘out’ engines is to take place in the air. 

Controls. The achievement of light oontrol-surfaoe 

tion is possible by aerodynamic means or by 
„the use of operation. The former alternative 
was decided against, in view of the long time usually 
taken in the early flight-trials to get the controls 
Tight’. No other useful flight-testa are possible until 
this stage is reached. Sp Seale Salen ree 
however, may be given thousands of hours of use in 
& Tig in which most of the conditions of 
figs ats Aoanletel Far safety, each oontrol is 
provided with two entirely independent power- 

The solution of these and many other problems 
is the business of & “design team consisting of 
designers, aerodyn&zmioiste and streas-men. Further 
necessary are structural testing, experi- 
mental, production and service. The organization is 
now developing the ‘Comet I’, which is the original 
mipehing fiodiléd vo take duo muc powerfal. Dolls 
Royce ‘Avon’ engine, and the ‘Comet IIT’, a larger 
aeroplanes altogether. 


BRITISH GELATINE AND GLUE : 
RESEARCH ASSOCIATION 


HE sixth meeting of the Research Panel of the 

British Gelatine and Glue Research Association 

was held at Boale’s Restaurant, London, N.7, on 

November 27, 1952, with Mr. 8. G. Hudson (Richard 

E n and Bons, Léd.), chairman of the Assoviation, 

in chair. Seventy-two persons attended the 

meeting, including representatives of the manufac- 
turers of plant for the i : 

The meeting was the first held by the Assosiation 
at which the papers were oonoerned with pr&otioal 
questions closely related to manufacture. This pro- 
vided increased opportunity for discussion, of which 
full advantage was taken. The first paper, “Tannery 
Treatment of Pieces ,and ings”, by Dr. W. E. 
Braybrooks (Stokes and Co., Ltd.), described the 
processes to which the raw materials of the hide 
gelatine and glue industry are subjected in the tannery 
prior to dispatch to the gelatine works. The effect 
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was discussed of short processes, using 
rotating drums in plgoe-of lime pita, on the hide itself, 
and often using substantial quantities of sodium 
sulphide in addition to lime. f 

In the second paper, “The Extraction of Hides”, 
Mr. D. Fysh, of the Association’s staff, deeoribed a 
series of experimenta in which the industrial treat- 
ment of hides by lime suspensions, followed by 
neutralization, and then extraction of gelatine, was 
repeated on the laboratory scale. This enabled a 
number of variables to be studied, such as pH of 
extraction, time and temperature of extraction, 
period of lime treatment, eto. The gelatine produced 
was evaluated by means of meesurementa of its 
D. B. Hall (John Knight, Ltd.) entitled “Bones 
Processing’’, in which he presented a detailed account 
of the origin, ing and processing of the raw 
material of the bone glue factory. The stage-by-stage 
analysis of the process showed the problems which 
arise in the various operations. Dr. E. M. 
Vyner ( y Glue and Chemical Works, Ltd.) 
gave the paper, under the title “Aspects of the 
Evaporation and Drying Process in the Glue and 


Gelatine Industry". Dr. Vyner reviewed the many 


le methods by which a dry end-product,may 

obtained from a tine or glue solution. Apart 

from the normal of multi-effect evaporation, 

setting and drying,’ spray-drying and freeze-drying 
have been tried. 

ious day, at the annual general meeting, 

. Odey, chairman of Barrow, Hepburn and 


The chairman of the Association, Mr. 8. G. Hudson, 
stressed the importance to firms using gelatine and 
glue of the work on this aspect being oommenoed by 
the Áseooiation. The director of research, Mr. A. G. 
Ward, in his report, and Sx Roger Dunoelfe, chair- 
man of British Glues and Chemicals, Ltd., who 
peupowea a you or Thika ta tho scounell arid gua 

emphasized the value of olose contact between, 
the Association and the industry. 


CAREERS IN BIOLOGY 

HE Institute of Biology recently held a second 
symposium on “Biology as a Career", at which 
were discussed flelds not covered by the Edinburgh 
conference (Nature, 169, 1034; 1952). A theme 
common to many of the papers was the need for more 
biologists having & better training in chemistry and 

physio. s i 
Bir Harold Himsworth (secretary, Medical Research 
Council) said that in modern medical research the 
collaboration of workers from scientific dis- 
ciples is needed. On the soientiflo staff of the 
Medical Research Council there are some 440 
graduates of whom one-third are.medically qualified. 
Apert from the National Institute for Medical 
Tvesearch, the majority of the Counocil’s staff work in 
special units which are similar in constitution and 
size io university professorial unita and, most of 
which are associated with universities. In addition, 
the Council has & system of scholarships for training 
in resðarch methods. These are designed to enable 
first-degree graduates to supplement their training 
ienoe in order to ip them for biological 
in many flelds for whieh competence m 
several branches of natural science is necessary. It 
is perhaps significant that, of those who have received 
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grants, more than half needed training in chemistry 
and a quarter in anatomy, physiology, pharmacology, 
embryology or histology. 

The work of the Agricultural Reeearch Counoil in 
profnoting investigations on fundamental problems 
as well as work of immediate importance was 
described by ita secretary, Sir William Slater. 


Research is carried out in twenty-three research, 


institutes and units and through some 150 research 
grants to individuals: this involves an annual 
expenditure of: about £3,000,000. Biologists can be 
divided into ‘naturalista’ (or observers) and ‘experi 
mentaliste', Both types are needed by the Agricul- 
tural Research Council, which employs some 190 
‘naturalists’ and 480 ‘experimentalista’. It is desirable 
that & person be well trained as an experimentalist 
or & naturalist with a general knowledge of the other 
aspect of his subject, but those eo. trained in 
both aspects are very difficult to place. . 

Dr. G. A. C. Herklote (secretary for Colonial 
Agricultural Research, Colonial Office) described how 
agricultural research in the Colonies is being 
developed, and gave details of the work carried out 
on some problems of oonsiderable economic import- 
ance. A Colonial agricultural officer is selected from 
graduates in biology or agriculture and has two years 
further training, first in England and then in Trinidad. 
He then goes to a Colony as an adviser for an area, 
where he has the assigtance of specialists working 
in & commodity, or a regional, research institute. To 
assist amall Colonies with little or no resident 
specialists, pools of experta have been established in 
Britain so that & person oan be sent to investigate 
ad hoo problems. 

The attainments needed by & person attempting 
to solve the complex problems arising in applied 
entomol were given by Dr. W. E. Ripper (Pest 
Control, Ltd.) as & good knowledge of insect physio- 
logy and taxonomy, fair chemistry, some botany and 
& good grounding in methods. Dr. Ripper looks 
forward to applied entomology being practised in a 
mannen si to medicine by a self-governing 
profession. 

The emergence of the antibiotics industry and 
developments in food processing are considered by 
Mr. H. J. Bunker (Barclay Perkins, Ltd.) to have 
accentuated the demand for microbiologists, resulting 
in favourable of employment for thoee 
suitably trained. A biological subject with chemistry 
as subsidiary is the more desirable combination as & 
basis for a career in microbiology. Courses, some- 
times specialized for & particular fleld, are offered by 
& number of universities, but there are as yet 
insufficient honours degree courses. 


STATISTICAL METHOD. IN 
TRANSPORT MANAGEMENT ^ 
HE number of suggested definitions of statistics 
runs into hundreds: many of them are practic- 
ally indistinguishable one from another, but there 
have grown up, during the first half of this century, 


two main schools of thought on the subject. One. 


(with history on its side) regards statistics primarily 
as the routine and exhaustive compilation of data 
and their arrangement into tables capable of revealing 


the required information, if not at a glance, at least ' 


without any esoteric mathematical manipulations ; 
the other tends to stress the more modern concept of 
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statistics as the science of drawing, by argumenta 
depending on the theory of probability, generally 
valid conclusions from particular bodies of data, 
aoquired either by a sampling process or as & product 
of experiment. HE 

Statistics of the first type has always been an 
indispengable adjunct to management, whether of & 
State, a hospital, a factory, or a publio undertaking 
such as the London Transport Executive. More 


. recently, however, tho ‘small-sample’ methods of the 


Becond school, developed first for research in biology 
and later applied to industrial experimentation, have 
become accepted as potentially valuable tools for 
ta anxious to investigate not merely the 
occurrence but also the reasons for the occurrence 
of observed social phenomena. A publio-transport 
undertaking cannot reasonably hope to run at full 
efficiency without some knowledge, on one hand, of 
the social habits and requirements of ita potential 
users and, on the other, of the various changeable 
factors which may affect such quantities as journey 
times, fuel consumption, &oecident-retes, and the 
useful life of vehicles. These problems have been 
intensively studied by the London Transport 
Executive; some resulta of its sample survey of 
the travelling habita of the London, publio were given 
in the "London Travel Survey’, and Mr. F. A. A. 
Menzler, chief development and research offioer of 
the Executive, has now given, in his peper on 
“Statistical Methods and Operational Research in 
ri", read before the Institute of Transport 
on November 17, 1952, some examples of the methods 
in use for the study of routine vehicle operation. 

The ‘control chart’ method, extensively developed 

during the, Second World War for the oontrol of 
mass-production processes, has many obvious appli- 
cations in routine management. Mr. Menzler gives 
examples of ita use for investigating weekly failure- 
rates of various components, including an analysis 
of puncture-rates in which the control-chart exhibited 
a periodic fluctuation. 
- Many investigations have been made of ‘passenger 
habite’, some by selective observation, others by 
actually interviewing a sample of passengers. Habits 
studied include boardmg and alighting at or between 
stops (the results were used in conjuuction with 
accident statistics to determine the relative dangers 
of these practices—a nice example of the use of 
operational research methods to aasist in the inter- 
pretation of routine statistics), and use of destination 
blinds. (It appeared that “e substantial proportion 
rely upon word-of-mouth sources of information, and 
are mistrustful of notices, maps or posters’’.) 

The standard methods of experimental design, 
derived to eliminate and allow for the effects of 
heterogeneous biological material, can be profitably 
used in dealing with the even more heterogeneous 
conditions prevailing in transport operation. Mr. 
Menzler describes, among others, a ‘latin square’ 
design used in oomparing the' fuel consumed by 
various driving techniques, and & ‘cross-over’ design 
used to study the effecta of different carburettor 
settings. Also described is an interesting example of 
a Tegression analysis illustrating the amounts by 
which various causes contributed to an inorease in 
fuel consumption for 1951 over that for 1950. 

Mr. Menzler ends by asserting, clearly with reason, 
that 'there are few aspects of transport operation 
and engmeering that might not gain from operational 
researolt’’. M. R. BAMPFORD 
1 London Transport Erecutlwe, 1040. 
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INHIBITION OF TUMOUR 
GROWTH BY 
D-GLUCOSAMINE 


By Pror. J. H. QUASTEL, F.R.S. 
Research Institute, Montreal General Hospital, 
Montreal 


AND' 
Dr. A. CANTERO 


Montreal Cancer Institute, Notre Dame Hospital, 
Montreal  , 


HIS article constitutes & preliminary report of 
our experiments on the effects of p-glucosamine 
on the inhibition of tumour growth in mice. 

Our interest in p-gluooeamine arose with the work 
of Harpur and Quastel! on the phosphorylation of 
D-glucoeamine by adenosine triphosphate in presence 
of hexokinase of brain tissue. Brown! showed that 
Fete po ee ee 
hexokinase, D-glucosamine-6-phosphate being formed. 
A Sodapetition between glucose, fructose and p-glucos- 
amine takes place in brain tissue for the enzyme 
responsible for the phosphorylation of these sugars’, 
the affinities of Facto and D-glucoeamine for 
the enzyme being of the same order and less than 
that of gluoose. Harpur and Quastel® then observed 
that the rate of acetylcholine synthesis in brain 
extracts is inhibited by the presence of n-glucoeamine. 
This is due to the fact that the process of phos- 
phorylation of D-glucosamine diminishes the amount 
of adenosine = ME odi available for the acetyl- 
choline synthesis. It thus became olear that the 
addition of D-glucoeamine to a tissue may provide a 
means of diverting adenosine triphosphate from ita 
normal metabolio paths. 

Owing to the that the required by 
rapidly proliferating tumour cells for their synthetic 
Processes seems to come largely from the breakdown 
of glucose and the participation of adenosine triphos- 
phate, it seamed possible that administration of 
D-gluccsamine in sufficiently large quantities into 
tumour-bearing animals might divert adenosine 
triphosphate activity sufficiently to affect the rates 
of the metabolio paths involved in tumour prolifera- 
tion. Even if the diversion only occurred to a amall 
extent, it might be large enough to impede the 
rate of proliferation of the rapidly growing tumour 
cells. 

Accordingly, experiments have been carried out 
during the past two and a half years to observe the 
effecta of the administration of p-glucosamins to mice 
bearing the tumour sarcoma 37., The results indicate 
that at concentrations of p-glucosamine which produce 
no adverse affects on the normal animal, and which 
give rime to no signs of shook or toxicity, a marked 
inhibitive effect on the growth of the tumours takes 
place. The survival-rate of the tumour-bearing 
animals is practically doubled, while the value for 
the activity of liver catalase, which is lowered in the 
presence of tumours, is considerably increased after 


D-glucosamine administration. It is to be noted, how- - 


ever, that Lustig and Wachtel‘ have examined the 
effects of a large number of substances of biochemical 
interest (alkaloids, amino-acids, sugara, amines, and 
also p-glucosamine) on the development of Ehrlich 
mouse carcinomas, and reported p-glucosanfine to be 
without effeot. 


NATURE 


February 7, 1953 von 171 


Experimental Detalls 

Animals. I ta were carried out with mice 
of the C.F.W. strain, as well as with a strain of 
hybrid albino mice supplied locally. The tumour 
(sarcoma 87) used waa originally obtained from the 
National Cancer Institute, Betheada, Maryland. 
Transplantation of the tumour was oarried out by 
injection, either into the right flank or the right 
hindquarter of the mouse, of approximately 0-05 ml. 
of & tumour mash composed of 1 volume of minoed 
tumour tiasue diluted with 1 volume of 0-9 r oent 
sodium chloride solution. This preparation of tumour 
mash, whioh was obtained with aseptic precautions, 
geve- high percentage of successful grafts. The 
tumours were six days old when they were used for 
transplantation. They were then usually between 
0:5 and 1-0 am. in diameter, and were well vascular- 
ixed:and showed no necrosis. 

Spontaneous regressions were very rare in the 
animal strains emplo onoe & palpeble tumour had 
been observed, that is, when the mooulant had been 
successfully grafted and no bacterial contamination 
had taken : 


Technique. Groups of twenty animals, male and 
female, were ueed in this investigation, ten animals 
DEM Meng Md aarete oontrols. 

Aqueous-neutral solutions of p-ghicosamine hydro- 
chloride, or of other substances, were injected 
intraperitoneally into mice bearing four- to six-day 
old tumours. Daily injections of either 0-1 ml. _ 
(containing 2:5 mgm. D-glucosamine hydrochloride) 
or 0-2 ml. (5 mgm.) were made and the tumours wero 
examined daily for regreasion or inhibition of growth. 
In one group of experimenta injections were given the 
day following implantation of the tumours with sub- 
sequent daily injections. The injected mice were 
carefully compared with equal numbers of control 
untreated tumour-beering mice, at least ten animals 
being used for each test. The animals were usuali 
killed after three weeks and the tumours examined 
for groes and microscopic effecta. Representative 
slices of the tumours were fired in Zenker-formol 
solution, sectioned, and steined with hematoxylin- 
eosin and evaluated histologically. 

Rats of development of sarcoma 87 in O.F.W. mice 
(Carworth Farms mice). Typical resulta showing the 
effects of p-gluoosamine injection on the growth of 
the tumours are given in the ying graph: 
It is obvious that the administration of n-glucoeamine 
brings about a marked inhibition in the rate of 
growth of the tumour. At the gíven rates of admin- 


Table 1. MORTALITY OF TUMOUR-ERARIKQ MICE, WITH AND WITHOUT 
D-GLUOOBAXIKE HYDROCHLORIDE ADMININTRATION 


Treatment of the of 20 mice In o daily doses started 2-6 
daya after transplant. The average val-time for mice treated 
m Dade 
or 


was 70-00 dava, whereas that for untreated mice 
treated with glucose was 30—40 days 














Control Ko treatment 
0 1 mL (265 mgm) 
cosaniine hydrochloride 


dally 
PE (2-5 mgm.) D-gtucose 








Time (days) 


Rate of development of sarcoma 37 in groups o£ O.F.W. mioe, with and without 
p-gtuoomamine treatment 


Sous masta ies cept a ms iq 

(ten animals per group) 
istration of p-glucosamine no lete inhibition of 
the development of the tumour place. A con- 
siderable retardation in the development of the 
tumour mass, however, occurs. 

Mortality of the twmour-beartng mice. While all the 
implanted animale die between twenty and forty days 
fo ing tumour implantation, the majority dying 
between thirty and forty days, those animals that 
have been injected with p-glucosamine hydrochloride 
survive this period and usually do not die until 
between seventy and eighty days following the 
implantation of the tumour. Some animals have 
. survived for a hundred days. This has not been 
found to occur in tumour-bearing animals that have 
not been treated with p-glucosamine. Administration 
of glucose instead of p-glucoeamine in approximately 
the same amount has no effect on the mortality-rate 
of mice bearing sarcoma 87. Typical resulta of these 
experiments are shown in Table 1, and indicate the 
specific activity of D-glucosamine in affecting the 
survival-rate of the tumour-bearing mice. 

Liver catalase af O.F.W. mics. As is now well 
known, the amount of catalase in livers of tumour- 
bearing mice is lower than that of the normal 
animals”, Expreasing liver catalase activity in ml. 
of oxygen produced per second, using the technique 
of Greenstein and Andervont*, the liver catalase for 
normal mioe is found to vary between 1:0 and 8-0. 
The liver catalase, however, of mice bearing sarcama 
87 fals to between 0-1 and 0-5 after forty days 
following the transplantation of the tumour. When 


mice bearing sarcoma 37 are injected daily with . 


D-gluoosemmine solution (2-5 mgm.), the liver catalase 


Table 2, LIVER CATALASE ACTIYITY OF TUMOUR-HEARING C.F.W. 
Mica, WITH AD WITHOUT  D-GLCOOBAMIKR HYDROCHLORIDE 


Activity expressed as mL (Greenstein and res 
ref. 6). Results are the average for ten mice (average weight, 23-6 gm. 
Acttvi 
ic C.F.W. mice 10-38 
-37 mioo after 40 days. (6 days transplant.) 
Ko 01-05 


17 
0:1 
1:8 


D-gtucose mgm. 
Sarcona-37 mice after 40 days. Untreated but tumour 
removed 


, mice, after 6-day 
(5 mgm.) solution 
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activity forty days after transplanta- 
tion has a value of 1-7. In certam 
animals, the activity even at seventy- 
five days is 1-0, and at eighty-five 
days following transplantation it is 1-2. 
With mice bearing sarcoma 37, which 
have been given glucose injections 
instead of -gluooeamine, the liver 
catalase activity ia not increased. 

Tt is therefore clear that administra- 
tion of p-glucosamime to tumour- 
bearing mice not only results in & 
retardation of tumour growth but also 
in & marked diminution of the rate 
of fall of the catalase activity of the 
liver. The resulta given in Table 2 
indicate these findings, and show 
also that the removal of tumours 
from mice beering sarcoma 37, after 
forty days transplantation, also re- 
sulta in an increase of the liver 
catalase activity. 

Effects of administration of glucose- 
ammonium sulphate mixtures. Experi- 
mente were carried out to observe 
whether administration of mixtures of 
equimolecular quantities of glucose and ammonium 
eee have effecta resembling those of 
Dg on mice bearing sarcoma 37. An 
injection of 2 ml. of a mixture containing 90 mgm. 
glucose and 67 mgm. ammonium sulphate per ml. 
into groups of ten mioe of mixed sexes was followed 
by the death of all the animals three days after the 
injection. Death was due to edema and 
toxic hepatitis. The minimum dose of the 
mixture was 0-1 ml. Injection of this quantity into 
the mice had no toxio effecta on sarooma transplants 
following ten daily injections. No regression of the 
tumour mase, nor toxio hepatitis, nor pulmonary 
oedema waa found. Injection of ammonium sulphate 
solution alone at the minimum lethal dose of 0-1 ml. 
caused no regression of the tumour mass. Injection 
of larger quantities—1-0-3-0 ml. of the ammonium 
su phate solution—gave rise to toxic effects on 
lung, liver and kidney. But even in these circum- 
stances no effects on the tumour mass were found 
during the time that the animals survived. 

The resulta of these experiments seem to indicate 
that the cytotoxic effects of p-glucosamine on sarooms 
87, and the inhibition of tumour growth, cannot be 
ascribed to the liberation of ammonia by deoom- 
position of the glucosamine. i 

Pathological findings following D-glucosamine ad- 
ministration. After the injeotion of D-glucosamine 
into mice bearing sarooma 87, there udually appears 
extensive hsmorrhagio areas in the tumours, whioh 
also show some softening. This may occur 24—48 hr. 
after the initial injection when the tumour shows 


The microscopic findings resemble the gross 
findings. Cytotoxic effects, due to D-gluoosamine 
injection, are obvious. The earliest damage is 
observed after about two hours, when there occurs & 
shrinkage of the nuolei, retraction of cytoplasm and 
marked eosinophilia. Between 6 and 8 hr., further 
degeneration takes place. The nuolei become 


markedly io with further cytoplammio retrac- 
tion and ite eosinophilia. 
Ata stage, there is stasis with more extensive 


pyenosis and necrosis. This is soon followed by the 
production of distorted mitotic figures. After 48 hr., 


204 


normal proliferating cells may be sean frequently 
at the periphery of the tumour, while cellular 
disintegration is observed in the severely affected 
portion. 

The necrosis is followed later by autolysis, the 
supporting structure is destroyed and only a few 
abnormal cells, mostly near the periphery, can be 
distinguished. The tumour decreases in size but no 
complete regreesion has been noted. 

Effects of D-glucosamine administration to normal 
animals. No toxo effects, or signs of shook, have 
been noticed when p-gluooeamine, in the quantities 
mentioned, are inj intraperitoneally into normal 
mioe. 


A routine histological examination of all animals . 


treated with p-glucosamme has shown that no 
abnormal effects are present in the liver, spleen, 


kidneys, suprarenals, or the intestinal muooga of the^ 


animals. Blood counts (red and white cells) of both 
normal mice and tumour-bearing mice are unaffected 
by p-ghicosamine administration. 

Too few experiments have yet been carried out to 
discover whether injections of high concentrations of 
D-glucosamine will bring about abnormal changes in 
the animal tissues. So far, we have observed no toxio 
symptoms in normal animals following p-glucosamine 
injections. 


Conclusions 


- The obseryations recorded indicate that- the 

administration of p-glucosamine to mice bearing the 
tumour sarcoma 387 results in a marked inhibition of 
the rate of growth of the tumour and in the develop- 
ment of cytotoxic effects m the tumour itself. No 
complete on of the tumour has been observed 
under our experimental conditions, but the resulte 
indicate a marked specificity of action of the sub- 
stance on the tumour mass as compared with that on 
the host tissue. Many substances are now known to 
have cytotoxic effecte on tumours, but it is the 
relative inactivity of D-gluoosamine on the host 
tissue which is a striking feature. The fact that the 
liver catalase activity does not diminish to the same 
extent in animals that have been treated with 
glucogamine as in those that have not been so treated 
is in agreement with the pathological findmgs. The 
survival-rate of tumour-bearmg mice treated with 
D-glucosamine is considerably ter than that of 
untreated animals, and gives rise to the hope that 
D-gluoosamine (or ite derivatives) may represent 4 
substance with distinct chemotherapeutic possibilities. 

It is significant that p-glucogamine was investi- 
gated because of its ability either to compete with 
glucose 1n its’ initial reactions with adenosine triphos- 
' phate, or to drvert the latter substance from ita 
normal metabolic pathway in tumours. The cyto- 
toxic effecte of p-giucosamine on sarcoma 87 do not 
necessarily mean that the substance is behaving in 
the manner that has been pictured. The resulta do 
indicate, however, that this line of approach may be 
well worth following up. It seems to us very possible 
that p-glucoeamine derivatives or analogues may be 
found which are much more effective than p-gluooe- 
amine itself, and that these substances, while having 
relatively little effect on the host tissue, may bring 
about marked changes in the rate of development of 
the tumour. Very recent experimenta of Ikawa e£ al.* 
seem to indicate that certain polysaccharides, having 
tumour-inhibitmg properties possess D-glucosamine 
as part of their structure. 
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FLUOROMETRIC ANALYSIS OF 
URINARY STERQIDS 


By Dr. M. FINKELSTEIN 


University Collegea Swansea, University of Wales, and the 
ebrew Unlversity, Jerusalem 


Te study of the metaboliam of castrogemo 
hormones was made difficult by the lack of 
suitable quantitative methods for the determination 
of the three naturally occurring estrogens, namely, 
estradiol, œstrone and cestriol, and of their meta- 
bolites. 

To meet thia diffculty m part, with the collabore- 
tion of Drs. Hestrm and Koch, I elaborated, some 
years ago, a fluorometric method for the quantitative 
determmation of crystalline wstrone, œstradiol and 
osstriol?, This method was based on the old observation 
of Wieland, Straub and Dorfmueller? and of Marrian? 
that these oestrogens when heated with sulphuric 
acid develop a bluish-grean fluorescence. We have 
found, however, that sulphuric acid was not suitable 
for quantitative determmation, because high and 
irregular blank readings were encountered and the 
reproduability of the resulta was unsatisfactory. 
Phosphoric acid, on the other hand, showed only 
negligible blank readings, and by taking suitable 
Precautions & linear relationship between the con- 
centration of any of the oetrogens and of the 
fluorescence intensity was obtained. 

As the ultimate object of our study was to adapt 
this method for the determination of the estrogenic 
hormones in urine and blood, attempts were made 
to make use of existing partition methods for the 
urmary cetrogens and to apply the fluorometric 
measurements to the purified fractions. However, it 
Boon became evident by comparison of the fluoro- 
metrio results with bioassay and also from recovery 
experiments that the fractions under mvestigation 
contained some substances, different from the 
estrogens, which interfered with the fluorometric 
readings. This led us to re-mvestigate the partition 
procedure and, as & result, & modified partition 
method was developed‘. The &ocompanying chart 
shows schematically the course adopted; orude 
extract hai thus been divided into three fractions : 
(1) @etrone—catradiol fraction, (2) catriol fraction, 
and (3) neutral water-soluble fraction. Recovery 
experiments using this partition prooedure gave 
satisfactory results both in the mstrone—mstradiol 
and m the cestriol fraction. As little as 20 y of any 
of these otro. added to 1 litre of urine could be 
determined with an acouracy of + 20 per oent. 
Comparison of results obtained by bicassay and 
fluorometry performed on several samples of preg- 
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Partition of the crude urinary extract 


nancy urine showed good agreement in respect of 
concentratians of cstrone and œestriol. Urine of 
normal menstruating women yielded also & oom- 
parable result by both methods. On the other hand, 
fluorometric analysis of normal male urine oon- 
sistently furnished values of cestrone about five times 
higher than the values obtamed by bioassay. We 
have also obtained the same ratio when i 
urine of two female psaeudohermaphrodites. It seams 
to us that in both cases we are dealing with one 
substance, which may prove to be a metabolite of 
the mstrogens. 
With regard to the neutral water-soluble fraction, 
we have observed that it also contains some sub- 
stance, or substances, which on treatment with 
horio acid give rise to fluorescence. This 
uorescence was usually somewhat more intense in 
the case of male urine than m normal female urine. 
Calculated in terms of 17-hydroxyoortioosterone, the 
mean excretion of the fluorogenic materal was about 
1,300 y/litre in the case of male dnd about 800 y/litre 
in female urme. With the collaboration of Miss 
Berlin, we have carried out daily analyses of female 
urine throughout the menstrual cycle. Two peaks in 
excretion were usually observed: one at about the 
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i 





0 6 


12 18 24 *0 
Days of cycle 
Exxoretion of the neutral fruorogenio substance during a menstrual! 


NATURE 


ether evap residue 
Geacthred m O-2c o. othanel 

dil wlth 40cc. beng paran leis 
ether, | | 


255 


tenth day of the cycle and the 
: second at about the twentieth day 
(see graph). Urine of eue. 
peusal women did not show these 
cyclio changes, but day-to-day 
fluctuations were recorded. 

A very pronounced increase in 
the excretion, about five times 
higher than im the normal female, 
was found in the case of the two 
femalo peeudohermaphrodites pre- 
viously mentioned’. The exoretion 
of the fluorogenic material in these 
oases was 4,000-5,000 y per litre 
urine, and was fairly constant. The 
urine of these patients seemed to us 
to be a good source for isolation 
purposes, and accordingly we car- 
ried out the extraction and partition 
of about 100 litres of urine. The 
neutral water-soluble fraction was 
sent to Prof. T. Reichstein; he 
isolated three orystalline cam- 
pounds, one of which showed the 
characteristic fluorescence. Work 
on the identification of thése compounds is now in 
progress in Prof. Reichstein’s laboratory in Basle. 

In addition to the two female pseudohermaph- 
rodites, we have found thus far an increased excretion 
of the fluorogenic substance in one case of &rrheno- 
blastoma, and constantly in late pregnancy urme. 
There it amounts to about 2-4 mgm. per litre urine. 
Injection of 300 mgm. adrenocorticotropic hormone 
in daily doses of 100 mgm. resulted also in a four- 
fold increase over the control period. 

Since same corticosteroids also produce fluorescence 
on being heated with phosphoric acid, the question 
arose whether the increased excretion might be 
attributed to their presence in the neutral water- 
soluble fraction. Parallel determination of urinary 
extracts for corticosteroids and for the fluorogenic 
substance did not result in & positive correlation. 

In the case of the two pseudohermaphrodites, the 
excretion of corticosteroids was either within normal 
limita or only very slightly elevated, whereas the 
fluorometric values were much above ‘normal’. In 
caseg of the Oushing syndrome and in several cases 
of hirsutism and viriliam, excretion of corticosteroids 
was inoreased, whereas excretion of the fluorogenic 
substance was A marked increase in 
excretion of both corticosteroids and the fluorogenic 
substanée was observed only in late pregnancy urine. 

Isolation studies have been undertaken, in order to 
determine whether the excretion of the fluorogenio 
material in the casea cited here consists of one and 
the same compound, or whether we are dealmg with 
several fluorogenic compounds. 

I would lıke to expreee my thanks to the staff of 
the Hormone Research Laboratory of the Hebrew 
University for their oollaboration, and to Prof. 
Bernhard Zondek for his guidanve during the per- 
formanoe of these experiments. My thanks are also duo 
to Prof. ©. W. Shoppee, University College, Swansea, 
for his valuable suggestions made in the course of the 
preparation of the m&nusoript. [Sept. 12. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expresesd by their correspondents. 
No notice is taken of anonymous comemntcations 
Effects of Daily Irradiation by Fast Neutrons 
on Male Fertil 


. Buovox Jan 1, 1951, the smaller pile at Harwell 
has been used for irradiating CBA mice daily with 
fast neutrons. These were fission neutrons obtained 
by allowing thermal neutrons eeogp- 
ing from the graphite reflector to 
interact with uranium on the floor 
of the com ts in which the 
animals were housed. It is believed 
that leas than 5 per cent of the bio- 
-logical affects produced was due to 
contaminating radiations. Dose- 
rates were measured with homo- 

us ‘tissue’ (Osis Hos New 
O,.43) and hydrocarbon (CH) ioniza- 
tion rs, an allowance being 
made for gamma-rey ionization 
by sinultaneous readings with an 


sensitivity 

dose of 70 rep. at the weekly d 
rate of 8-8 rep. reduced the fertility 
of OBA mice to half that of oon- 
trols, using a standard teat 
in which the test male is left for four 
< nights with four OBA females aged 
$-5 months. An accumulated dose 
of 100 rep. halved the average 
weight of the testis, and after the 
semo dose there has been no re- 
covery of fertility at any time right 
up to the age at which unirradiated 
controls become naturally sterile. 

‘In contrast, the female OBA 
mouse was less sensitive to the 
sterilizing effecta of fast neutrons. 
An accumulated dose of 140 rep. in 
seventeen weeks did not seam to 
affect the ability to conceive or 
produce young. 

The difference in sex sensitivity 
is opposite to that usually accepted 
for X- and rays", and the 
low dose for absolute sterilixation 
in males is also noteworthy*. The 
dose-rate which produced such striking testicular 
damage had no effect on growth-rate or body- 
weight for thirty-five weeks, produced no great 
hematological changes by the time the male mice 
were permanently sterile, and did not appear to 

ce cataracts until some time after considerable 
oeseg- in weight oocurred. Q. J. NEARY 


R. J. Munson © 
R. H. Morm 
Medical Research Council 
Radiobiological Research Unit, 
Atomic Energy Research Estabhahment, , 
.. Harwell, Didoot, Berks. Nov. 11. 
1 Weary, G. J., and Munson, B. J. (to be published). 


*Derthger, M. Fest W. B., and Lorenz, H., Manhatjan District 
te ied Document 1247 (1047). 


* Brana, T. O., Radlolegy, §@, 811 (1048) 
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Electron Microscope Studies of the 
Structure of the Influenza Virus 

From studies of the growth-cyole of influenza 
virus, Hoyle^* formed the hypothesis that the virus 
rner o consisted of an aggregate of smaller 
units, Burnet and Lind’ arrived at a similar 
concept from studies of virus variation.  Hoylet* 
showed that the virus could be disintegrated by 
chalking with ether, with the production of separate 
red-cell agglutinating and complement-fixing particles 
of smaller size than that of the elementary body. 


Fig. 4 


A concentrated suspension of DSP strain of virus 
A was prepared as described by Hoyle* from infected 
allantoic fluid by adsorption on and elution from 
chick-embryo red cells. The preparation was fixed 
with oemio acid, and electron micrographs at an instru- 
mental magnification of 7,600 were taken of drope on 
collodion-fllmed grids, which were first drained, dried 
and washed with distilled water, then dried again 
and shadowed with chromium. Fig. 1 is an enlarged 
negative print ahowing elementary bodies of average 
size about 1250 A., together with smaller particles 
ranging from about 100 A. to 500 A. Many of the 
elementary bodies have a roughly hexagonal outline. 

The elementary bodies observed in infected allantoic 
fluid appear to be released from the cella of the chorio- 
allantoic membrane by & process of cytoplasmic dis- 
integration; but a similar disintegration may occur 
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in normal cells, with the result that particles of 
cytoplasmic origin are found also in normal allantoic 
fluid’. 
ion made from uninfected allantoic fluid. 
particles are present; but they are rather 
smaller than the virus elementary bodia ar aro 
more flattened and leas regular in outline." 
particles may be derived by disintegration of the 
cytoplasm of desquamated chorio-allántóic mem- 
brane ocells present in normal allantoic fluid. They 
do not agglutinate red cells. i 

When the suspension of DSP virus was shaken 
with other and then incubated overnight, the element- 
ary bodies were completely -disintegrated and the 
ether-treated suspension showed only a great number 
of small particles ranging from about 100 A. to 600 A. 
By adsorption with red cells this suspension could 
be fractionated into two components: a red-cell 
agglutinating fraction recoverable from the red cells 
by elution. and a complement-fixing fraction not 
adsorbed™by the cells. The properties of these 
fractions have been described‘. . 

Fig. 8 is an electron micrograph of the complement- 

ing ‘soluble antigen’ fraction. It shows numerous 

particles mostly of size about 120 A. There is 

also & fair number of about twice that size; but larger 

icles are very i . Filtration of the prep- 

aration through a ‘Gradocol’ membrane of average 

pore diameter 300 A. removed both the particles and 
the compl ing &ntigen. 

The red-cell agglutinin fraction (Fig. 4) shows a 
greater rango of particle sizes. Numerous particlea of 
about 120 A. are present; but there are also many 
others. of larger size, notably about 500 A. Adsorption 
of the preparation with red cells removes both the 
smaller and lafger pertiales, and both can be re- 
covered by elution. 5 J - 

The concept that the influenza virus elementary 
body consists of an aggregate of smaller unita is there- 
fore supported by electron microscope studies. It 
seems clear that the particles seen in the electron 
micrographs include those that carry the biological 
properties of the two fractions, and moreover the 
Indications are that both the red-cell agglutinin and 


the comp ing antigen have a particle size 
of about 120 A., the particles being probably 
aggregates. 


Public Health Laboratory, 
Northampton. 


L. HOYLA 


R. Reap 
W. T. ASTBURY 
Dept. of Biomolecular Structure, 
University of Leeds. 
Nov. 18. 
t Hoyle, L., Brit. J. Bay. Path. 89, 300 (1948). 
‘Hoyle, L, J. Hywiens Oowsd.,.-48, 377 (1060). 
Burnet, F. ML, and Lind, P. J. Gen, Morobiol., 5, 67 (1061). 
“Hoyle, L, J. Hygiene Comb. 60, 229 (1052). 


Application of the Quantum Hit Theory 
to Tumours Induced by Ultra-violet 
Radiation 


Wa have previously described the application of ` 


the quantum theoretical hit theory to tumours induced 
by carcinogenic h bons! and by virusee*. We 
have now applied the theory also to akin tumours 
induced by ultra-violet radiation. 

In the experiments of Blum, Grady and Kirby- 
Smith, several groups of mice were irradiated with 
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various doses, D, of ultra-violet light, E oos at 
diffe ent regular intervals of time, &. mean 
induction time, i, between the first irradiation and 
the appearance of the first tumour was measured as 
a function of D and %. According topur theory, the 
variation ‘of $ with D end t should follow the 
ucc E. 
l t ED + T. 
Here k, and T are two constants, the former denoting 
the probability per unit time and unit dose of an 
excitation of & oell by the ultra-violet radiation, the 
latter denoting the mean time of growth of a tumour 
from the time of exoitation to the time at which the 
tumour has grown sufficiently to be palpable or visu- 
ally detectable. From (1) we see that if t is plotted 
against 1/D, we should get straight lines cutting the 
ordinate axis in the common point (0,77 and having 
slopes proportional to h with the proportionality 
factor 1/k,. In Fig. 1 we give for t; = 1:0, 1-4 and 
7 days, respectively, the experimental mean induction 
times (in days) as found by Blum, Grady and Kirby- 


(1) 


‘Smith, which are seen to cluster around three straight 


lmes. 





4 
tı (days) 
Fig. 2 


In Fig. 2 we have plotted the slopes of these lines 
against H, and it is seen that they lie about a common 
straight line corresponding to k, = 0-011. Thus the 
experimental findings of Blum, Grady and Kirby- 
Smith are in satisfactory agreement with our theory, 
and consequently they give new snd independent 
evidence for the applicability of the quantum hit 
theory to the problem of the mechaniam of carcino- 


genesis. ` 

A detailed account of the application of the 
quantum hit theory to tumours induoed by ultr&- 
violet radiation, inoludmg the theoretical deduotion 
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of the incidence versus induction time curves, will 
shortly be published (Acta Path. et Mtorobiol. Scand.). 


SIMON IvHRSHN NELS ÁRLHY 
Fibiger Laboratory, University Institute for 
University Institute of Theoretical Physica, 
Pathological Anatomy, 
University of Copenhagen. 
May 21. 
iT 8, Aney, ota Path. et Miorobisl. 87, T73 
Vt) "amiar, H- ad Troen, By date Patho M Seend., 
1 Arley, N., and Iversen, B., Waters, 410 (1962). T B , and 
deg Nd daa Pak ed MONT. BL ar (1988). 


* Bee references given In Blum, H. F., J. National Cancer Inst., 10, 
463 (1960). 


c | Structure of Histidine 
ydrochloride Monohydrate 


Czv8TALS of the hydrochloride monohydrate of the 
im t amino-acid histidine can be obtained as 
rather thick tablets by evaporation of aqueous solu- 
tions containing & little hydrochlorio acid. X-ray 
examination shows that the crystals are orthorhombic, 
with unit cell edges a = 15-30 A., b = 8-92 A. and 


o = 0-88 A. The space group is P2,2,2,, and there’ 


are four molecules in the unit oell. The structure 
was obtained from as three-dimensional Patterson 
function which was interpreted by means of the 
vector convergence method!. 

The atomic Ta ag indicated by the vector 
convergence dae were adjusted somewhat im 
order to improve the agreement of the calculated 


(a) 
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interatomic vectors with obeerved Patterson peaks. 

The structure factors of the three prism zones were 

then calculated ; the average discrepancy, R, for the 

256 observed reflexions was 27 cent. The structure 

factors of 170 of these reflexions were then treated 

by the method of least squares". Shifts in the atomic 
ters averaging 0-00 A. were obtained. 

Plote of the electron density projected down the ' 
œ and b-axeg were then prepared, by use of 89 of- 
the 121 obeerved (hk0) reflexions &nd 57 of the 98 
observed (kOl) reflexions ively. The resulting 
maps are reproduced h i Contours were drewn 
at equal arbitrary intervals, except about the chlorine 
atoms, where they are drawn at half that interval. 
The atomic shifts suggested by these plots are in 
fairly good agreement with those obtained from the 
least-squares treatment. 

From the degree of resolution in these projections 
it is doubtful whether the structure in three dimensions 
could have been obtained from them alone. On 
the other hand, once having determined the structure 
from the Patterson function, it is probable that a 
satisfactory refinement can be achieved without 
laborious three-dimensional Fourier 
and least-squares analyses, which involve complex 
structure factors. ~- 

The parameter refinement has been temporarily 
postponed, and since at the present stage of the work 
the standard error in a parameter is about 0 05 A., 
any discussion of the structure, such as which of the ' 
many tautomeric forms of the imidazole ring is 
present in the orystal, the precise dimensions of this 
heterocyclic ring, and the nature of the hydrogen 
bonding, must be deferred. At present, nevertheless, 
it is established that the histidine molecules in the 
crystal do not aasume an extended configuration, but 
tend rather to curl back on themselves—a situation 
which may arise from significant attraction between 
the carboxyl group and the imidazole ring. 

This work was oerried out under Contract Nonr— 
220(05) with the Oftice of Naval Research. 

JERRY DoNOHUM 
Gates and Crellin Laboratories of Chemistry, 
‘ -California Institute of Technology, 
Pasedena, California. 
Oct. 80. 
À. and Robertson, J. H., Acta Oryat., 3, 164 (1950). 
W. 


Beevers, 
Hughes, J. Amer. Chom. Sos, 63, 1737 (1041). 


C. 
B. 


1 
LI 


Angle of Arrival of Z Echoes 


Ir has been suggested by Soott! that uncoupled 
P-region Z echoes are due to longitudinally propagated 
waves reflected from an area near the magnetic 
zenith. 

Measurements of the angle of arrival of Z echoes 
have recently been made at Hobart (geomagnetio 
latitude 51° 8., drp 72°) in order to test this suggestion.” 
The mean direction was found to be in the magnetic 
plane 7-8° north of the vertical. irty-four measure- 
ments were made between July 18 and August 8, 
1952, on & frequency of 4:65 Mo./s. In all cases the 
Z echoes were observed during the’late afternoon, 
the height of reflexion being between 170 km. and 
210 km. 

According to Scott’s hypothesis, a collision’ fré- 
quenoy of &bout 1-5 x 10* per seo. would be needed 
to explain the observed angle. This is inconsistent 
with previous estimates of collision frequency, which 


^ suggest that it is about 104 per meo. at 200 km. 
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I wish to thank the Electrical Engineering Depart- 
ment of the University of. Tasmania for the provision 
of facilities and asistance in building the apparatus, 
-and also the Radio Research Board of the Cammon- 
wealth Scientific and Industrial Research Organiza- 
tion for & grant in aid of the mvestigation. 

G. R. ELB 
Commonwealth Observatory lonospheric 
Prediotion Bervioo; ; 
Hobart, Tasmania. . 
Aug. 8. d ps 
1 Boott, J. O. W, J. Geophys. Ree, 55, 65 (1050). 


' Reflexlon Coefficient of Radio Waves from 
Frozen Terrains 


Dunina the period January-February 1952, 
measuremente were made in northern Canada in 
order to determine the reflexion coefficient of radio 
waves for normal incidence from deeply frozen land 
or sea. The frequency used was 1,600 Mc./s. 

The method of measurement was to tranamit a 
linearly polarized pulse signal vertically downwards 
from an aircraft flying at heighta between 10,000 ft. 
and 20,000 ft. to reoeive the signal re-radiated 
from the ground on a suitable receiver in the aircraft. 
Attenuation was inserted in the aerial lead of the 


receiver to maintain & oonstant received signal 
strength as the reflexion from the rand, varied. 
The loop gain of the equipment was period- 


Hudson Bay or the Great Lakes shortly before or 
after the measurements over the terrain in question. 
This was used as a standard for comparison. 

It had been believed that the smallest reflexion. 
coefficients likely to be met would not be lower than 
that from dry desert sand. This had already been 
checked over the shifting sand dunes of. the Sinai 
Desert and also in desert areas in North Africa. The 
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measurements agreed quite well with figures quoted . 
previously by other authorities. 

The reflexion coefficient from frozen m and 
from the barren gravel areas north of the tree line in 
Canada was found to be roughly equal to that from 
dry sand. The frozen ice on Hudson Bay also gave 
a similar result. The ground temperatures were below 
— 85° F., and the ground aad sea were frozen to & 
depth of several feet. 

When-flying over deeply frozen land where the 
land was heavily wooded, the land being covered 
with loose snow several feet deep and the trees 
thickly covered with snow and ice, a reflexion 
coefficient appreciably lees than that from muskeg 
was observed. This was checked m two or three 
different areas, and the same figure was obtained on 
each occasion. 

The figures of received signal power as compared 
with a sea reflexion were — 13 db. for sand, frozen 
muskeg or gravel, eto., and — 20 db. for frozen snow- 
covered forest. The accuracy of measurement was 
not worse than + 2 db. The reflexion coeffigient of 
sea water has been measured by other observers and 
is 0-88. Using this figure, the reflexion coefficients 
for various frozen terrains have been calculated and 
are as follows: 











is made to the Ohief Scientist, 
ly, for permission to publish this 
i 
J. K. QARLIOK 


Light Scattering by very Stiff Chain 
Molecules 

Vry precise light-scattermg measurements by 
B. H. Bunce! on several thymonuoleio scid prepara- 
tions have shown that the scattering function of these 
eee macromolecules—the molecular weights are 
2-6 and 6-7 “millions—differ remarkably 

fram that of a random ooil. The angular dependence 
of the reciprocal reduced intensity ue = J(0)/I(8), 
for all samples, reveals that the mo are not 
p ooiled. The experimental pointa are situated 
the curves for a random ooil and that for 

& stiff rod. » 3 
Therefore it seemed worth while to rate the 
scattering function for a thread-like molecule of 
finite length with variable flexibility. In some pre- 
vious work on viscosity and sedimentation" of such 
relatively ahort molecules, the usual ‘pearl-necklace’ 
model was chosen. By variation of the valency angle 
a = 180° — B between two consecutive links and 
the of link b, all'kinds of flexibility from 
the stiff rod (cos B = 1), to the quite soft thread 
(cos B = 0), can be represented. This model is not very 
suitable for the consideration of light scattering ; it 
can be replaced by the ‘thread’ model with continuous 
mass distribution and ourvature, introduced by 
Kratky and Porod’ in the theory of X-ray scattering. 


s 
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The measure of the flexibility is the persistence 


length a, the av value of the projection of an 
infinitely long on the tangent at one end of the 
thread : a = b/(1 — oos B). 3 

This model much better the conditions for the 


soattering of visible light than for X-rays, as the 
fine structure of the macro-moleoule, that is, tho link- 
ing of the monomers, does not matter compared to 
the wave-length of some 1000 A. 

According to Kratky and Porod, two thread 
elementa, di, and dh, separated by the length ls of 
the chain, on the average give rise to a scattered 
intensity proportional to 

exp — b'sh?,,/6, 

where b= 2rn/d, s= 2sin 9/2, BR*,-—2a3(2,—14- 
erp — Sis), 74, = lifa, provided the di ion- 
function of their mutual distance r,, does not differ 
too much from the Maxwellian. Thie does not apply 
to the stiff rod, œ = 0, and is also a bad approxima- 
tion for smal values of v ~ 1, but geta rapidly 
better with increasing 


w. 
With this simplification, the scattering funotion . 


for the molecule reads 


LL 2 
Ps) = i| | xe (~ema) dl, di, = 
00. 


arp p | Mpa) — £ Fip +12) +” 


š J} »1 


The accompanying graph shows 1/P(8) for various 
values of s, where the variable 


v = 3p [F + Fil) — 1] = Aag). sin È, 


is chosen in such a way that the inital slope is the 
same for all curves. The curve æ = 0 is the known 
scattering function for rods. Even at very large values 
of z, the limi curve @ » oo ig not reached. 


In fact, the deviations are quite noticeable at as large 
a value as v = 800. f 

The experimental data of Bunce on various samples 
ftt into this picture very well - The following 
dimensions may be deduced : 
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Sor aoea, tea intensity, 1/P(®), plotted against » = 
A(es). atn m. Hite (cot aie hhe aulia id 
shortening of the chain may be the consequence of 
an internal association of neighbouring chain seg- 
mente: The additional linkages coupled with the 
increased density evidently stiffen the molecule and : 
yield a more extended coil. Very careful prepara- 
tion may prevent such an internal association, which 
takes place also on degradation in acid solutions. 

A. PETERLIN 
“J. Stefan" Institute of Physica, 
~ Ljubljana. June 5. 


Bune, B. H., thesis, Oambridge, Mas. (1951). 
! Peteriln, A. J. akim. P. 4g, 669 (1950); -48, 13 (19061); J. 
Polymer Set, 8 178 (teh). € j ! 


ro OMEN OMS 85, 251 (1049). A Qu Porod, 
*Newtonlan' Time In General Relativity 


" a line element showing spherical 
` Symmetry would take the form : 
ds! = — r'(d0* + sin*0do!*) + 
"yd + Padrd y — vni 
mo a = a(ri) (1) 
and a radial null vector w= will 











* The sample had been left for 20 hr. in an acid solution of pH 3-0. 


‘In the first two samples, the ‘structure of the 
thymonucleic molecule seems to be very similar, the 
persistence length a being markedly the same in both. 
The last two samples also agree completely with each 
other in their geometrical dimensions. The large value 
of a &ignifles that the coil is twice as extended. The 
overall length, however, is much smaller than that 


have w? e uw = wt = 0, go 
that the velocity of li along 
radial directions (given wt Aot) 
is infinite. Hence we may call the co-ordinates (r,t) 
the ‘Newtonian’ co-ordinates. 

Several well-known solutions ın general relativity ' 
take up very simple forms when expressed in these 
co-ordinates. Schwarsschild’s exterior solution has : 

a =l, y= 1 — mjr. (2) 


Hare m is the constant giving the maas of the particle 
atthe origin. If, however, we take m to be an arb- 
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itrary function of t, the same solution will t 
the gravitational fleld of a radiating star found by 
us’, thus showing that our solution of a non-statio 
mass is the natural generalization of Sohwarzschild’s 
solution for a statio mags. i 

Again, for describing the fleld of a mixture of 
matter and flowing radiation within the interior of a 
star, where the energy-tensor is of the form! : 

ey = (D+ p)ar — Pour + Ga, 

j i: Vav - 1, Wato" - 0, (8) 
we oan choose co-moving Newtonian co-ordinates in 
which €! mote = 0, 4 = w? = wt -0. We 
shall then find that : 

Ti = P= =—p; Theme. (4) 
These relations are the same as the familiar relations 
for static solutions. Of course, here, 7,4 =Æ 0. 

Recently, we have. found that even in the unified 
fleld theories desoribed by & non-symmetrical giz, 
co-edinotes of thin typo itroduco e groet doal of 
simplification in problems involving radiation flow 
Details of this investigation are awaiting publication 
elsewhere. 

P. C. Varpya* 

Vallabh Vidyanagar, 

Anand, India.  - 

-~ July 26. 

* Bpringer Research Scholar, Untverzity of Bombay. 
ee ee Appendix 25 (Princeton, 
* Vaidya, P. O., Pros. Ind. Acad. Sei; A, 83, 294 (1961). 

* Vaidya, P. O., Phys. Res, 88, 10 (1951). 


Serological Relationships of Hyrax and 
Elephant 


ORIGINALLY olassed with the Pachyderme, the 
(rock rabbits or oonies) have in turn been 
lace ta the orders Rodentia and Partes IR More 
recently, they have been placed in & separate order, 
the Hyre&ooidea!. It is, however, still open to discussion 
whether there is not & relation between hyrax and 
elephant; one of the more recent contributions on 
- the subject is based on the similarity of the placental 
formation in'animala of the two orders concerned?. 
In the course of same recent work on the develop- 
ment of the use of p itating antisera for the 
identifloation of blood beth of teetae flies and other 
African blood-sucking arthropods, an antigenio rels- 
tionship ` between elephant and hyrax has been 
observed. Serological relationships have been noted 
by various workers between related animals of many 
different species since the original work of Nuttall* 
on this subject. Qualitative determinations made 
by the ring test have been shown to be valid, pro- 
viding the antisera used in the reaction are devoid of 
non-specific antibodies. Before absorption, antisera 
prepared in rabbits by repeated injections of alum- 
precipitated serum give reactions at a high titre with 
the serum of all the mammals which were tested and 
which jncluded representative samples from most 
orders* 


Two antiser& were prepared in rabbits by the 
repeated injections of alum-precipitated sera of the 
Indian elephant (Elephas elephas) and hyrax (Hetero- 
hyraw syriacus pritiwiisi Breuer) respectively, and 
both antisera gave positive reactions at high titre 
with the sera of all mammala which were tested. 
Each antiserum was then absorbed with the sera of 


man, ox, aheep, horse, pig, dog and oat in the pro- 


4 2 - 
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portions necessary to remove the co nde Ani 
bodies. Tuus absorbed annern- ware then bes 
eRe cae ee eee esi 
of mammals and were found to react only with 
elephant and hyrax in both cases. The anti-elephant 
serum reacted at a titre of 1: 64,000’ with elephant 
serum and at 1: 82,000 with hyrax serum, while the 
anti-hyrax serum reacted at & titre of l: 16,000 with 
hyrax serum and eb 1: 8,000 with elephant serum. 

These observations, which were similar to those 
previously made with known related mammals, 
indicate a very marked relationship between the sera 
of hyrax and elephant; they are also of interest in 
relation to the taxonomic position of the Hyra&ooidee. 

I am grateful to the Zoological Society of London 
for supplying the elephant serum, and to T. C. B. 
Morrison Soott for identifying the species of hyrax. 

BzEngNARD WEITZ 

Lister Institute of Preventive Medicine, 


, Herts. 
May 22: 
1Bimpeon, G. G., Bull. Amer. Mus. Nat. His., 85, 250 (1045). 
* Whiookl, G. B, and van der Westhuymen, O. P, Contrib. Hmbryol. 
Wong oe Se ep 
*Huttall, G. W. F. “Blood Blood Relationsh! 
: sr umma ps 


Assessment of Consclousness during 
Curarization 

MODERN surgical techniques and experimental 
methods make increasing use of muscular relaxants 
combined with &nsethetioe to produce the optimum 
conditions for surgery. This practice leads to certain 
difficulties in assessing consciousness, since the usual 
muscle reflexes are impaired by the action of the 
relaxant. The change in heart-rate in response to & 
pain stimulus bas recently been investigated and 
found to be & reliable indicator of consciousness during 
electrical curarization in animals, and during ether 
anesthesia in m&n!. It therefore seamed possible that 
this cardiac pain reflex might be useful as an index 
of consciousness when muscular relaxante were being 
used. , 

*Fiaxedil' was injected intravenously into rabbits 
so that the voluntary muscles were paraly&ed, and 
the heart-rate was recorded continuously on one 
channel of an electro-encephalograph machine; the 
pain stimulus consisted of a pin-prick on the nose of 
the animal. This stimulus resulted in an increase in the 

rate which varied from 9 to 14 per oent with 
different individuals and lasted for about thirty 
seconds ; the cardiac pain reflex before injection was 
similar in size and duration, but during light 
anssthesia it was reduced, and in surgical anseetheaia 
-it was abolished. 
The pupillary reflex to light, which can sometimes 
' be used when voluntary muscle is paralysed, is not 
easy to observe after injection of "Flaxedil' because 
ptosis and nystagmus occur. If a suitable heart-rate 
indicator is available, or could be designed, it might 
now have considerable practical application in human 
and veterinary oe when curarixing drugs or new 
ansethetics are being used 
Puyium G. Crorr 


N chistric Research Centre, 
y hitchurch Hospital, 
Cardiff. 
* Sept. 1. 


1 Croft, P. G., J. Ment, Sel, 98, 421, 427 (1082). 
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Chromosomal Re-arrangements in the 
Progeny of Drosophila Males treated 
" . with Mustard Gas 


Waren Drosophila males are treated with mustard 
gas, the proportion of chromosome re-arrangements 
to sex-linked lethals in their progeny is lower than 
after an X-ray treatment which yi the same fre- 
quency of sex-linked lethele. This observation has 

' been måde by genetical methods'. It has bean con- 
firmed by the cytological findings of Slizynske and 

Slizynski*, who examined the salivary chromosomes 

of strains carrying sex-linked lethals induced by 
mustard gas and reported that these chromosomes 
had many fewer structural changes than would have 
been expected if the lethals had been induced by 
X-rays. Since these investigations were based on 
selected samples of chromosomes— , &-chromo— 
sqmes already shown to carry & it seemed. 
important to check them on unselected samples. 
Accordingly, wild-type Drosophila males were given 
different doses of mustard gas, and unselected female 
.- F, larvæ were analysed for chromosomal changes in 
their salivary glands. The a tus for the treat- 
ment was designed by Dr. Moser and has been 
described elsewhere’. The genetical effectiveness of 
each dose was measured in berms of sex-linked lethals. 
For comparison, — were o&rried out with 
doses of X-rays which approximately matched those 
of the mustard in respect of their ability to pro- 
duse eec inkad lathale, The resulta are summarized 
in the ips een Mason 
The observations r out the previous genetical 
and cytological findings. In the overall result, as 
well as at each dosage-level, there is a marked 
shortage of rearrangements in the mustard-gas series 
as compared with the X-ray one. The overall differ- 
ence between 7:6 per cent re-arr&ngemante in the 
X-ray series and 1:3 per cent in the mustard gas 
series is signifloant at the 0-1 per cent level. The 
resulta are not sufficient to decide whether, as the 
table suggests, the ratio between the two frequencies 
tends to shift m favour of irradiation as the dose is 
increased. If this should be true, ib would indicate 
& difference in the mechanisms by which these 
two mutagenic agencies produce re-arrangements. 
Expetiments to test thjs point are under way in 
. this department. 

A point worth noting is the occurrence of two 
reversed repeata among the eleven chemically induced 
structural changes. No repeat occurred among the 
forty-eight radiation-induoed changes; in general, 
repeats appear to be rare after radiation treatment. 
The occurrence of two of them in a very small sample 
of chemically induced changes is remarkable. It is, 
however, in ‘line with the observation made by 
Auerbach‘ that a high proportion of visible mutations 


induced by mustard gas ocour first as mosaics in the 
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progeny of treated males; for repeats, like mosaics, 
are changes which must have arisen after the treated 
chromosome had separated into its daughter chrom- 
, M. Mantas 
Institute of Animal Genetics, : 
University, Edinburgh 9. 


Aug. 27. /— 
*Anerbach, C, and Eobeon, J. M, Pree. Rey. Ses, Edin, B, €f, 271 


3 H. and , . 
iuri 7774 Blixyneki, B. M. Proc, Rey, Soo, Bdén., B, OB, 234 


* Ausrbach, O., and Moser, H., Xaeriemtia, 7, 541 (19651). 
*Auerbaoh, OC. Proc, Roy. See. Edin, B, 08, 211 (1940). 
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Chemical Constitution of the L-Forms of 


Bacteria 

Tua L-forms of bacteria, a study of which has 
been described recently, are dwarf organisme derived 
from a complex transformation of bacteria, either 
spontaneously or under various noxious influences. 
Their morphological as well as biological characters 
are 80 different from those existing in the bacteria 
they are derived from that it seamed interesting\to 
us to compare the chemical constitution of these two 
forms of the same organiam. 

The material used for our chemical study was 
I-forms of Proteus (P 18), three to four weeks old, 
grown on 4 liquid medium’. The L-forms are sep- 
arated from the medium by centrifugation, washed 
twice in physiological serum, then in distilled water, 
concentrated by centrifugation at 12,000 r.p.m. and 

in distilled water. It is emphasized that 
this materjal is not absolutely homogeneous. It con- 
siste of & mixture of &bout 80 per oent of L-forms and 
20 per cent of various stages in the evolutionary 
cyole of these forms. We have not been able, ao far, 
to get rid of these intermediate forms ; nevertheless, 
we do not think that this would affect seriously the 
relative value of our resulta. 

,- The comparative estimation of nitrogen and 
phosphorus shows that the nitrogen content is higher 
in the normal Proteus than in the L-forms, while the 
phosphorus content, on the contrary, is lower. 

Treatment of the I -forms with cold 5 per cent tris 
chloracetic acid gives an acid-soluble fraction, the 

~total nitrogen of which represents about 6 per oent 
of the total nitrogen of the micro elements, and 
the phosphorus 55 per cent of the total phosphorus ; 
under the same conditions, the normal loses 
about 8:5 per cant of its total nitrogen, but only 
22 per cent of its phosphorus. This demonstrates in 
the L-forms an accumulation of amall molecules of 
phosphorus compounds. 

Treatment with boiling alooho] for 1 hr. and with 
boiling ether for 30 min. allows the extraction of 
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COMPARATIVE AXALYSIS OF NORMAL Protews' 40D OF THEIR L-FORNE (per 100 parts dry weight) 


























Total N TotalP N Total 

P lipids 

Normal Proteus 14-77 2-45 0-60 60 

I-forms 10:17 2-88 0-36 24-3 
“24-8 mgm. lipids per 100 mgm. of dry weight. The unchanged ‘Schradan’ in the nectar. Nectar collected 


quantitative importance of this lipidio fraction should 
be noted. It is much more important than that which 
oan be extracted fram normal Protbus (for example,‘ 
4-8 per cent). The lipidic fraction contains 2-16 per 
cent phosphorus. 

Analysis of the nucleic acids’ in the L-forms free 
fram lipids and the acid-soluble fraction shows clearly 
an amount of deoxyribonucleic acid (1:45 per cent 
Gee di des ee as 
that of ribonucleic acid (0-20 por oent). The ratio 
of ribonuoleio to deoxyribo acid is thus, for 
the L-forms, just the reverse of that found in normal 
baoteria. The amount of ribonucleic acid in ordinary 
bacteria, even in the lag phase (that is, at the time 
when ribonucleic acid is at ita lowest), is generally. 

to, d retra. ae Ch dM ob da 
nucleic acid. 
i miu COR eee dac tage Med 


penying tab 
Roce VHNDENLY 
Roper TULASNH 
Institut d'Hygiéne et de Baotériologie, 
Faculté de Médecine de Strasbourg, ] 


8 Rue Koeberlé, 
Strasbourg. 
. May 27. 
a ort m Res. d Tmanol,, 15, 223 (1951); Natwre, 104, 876 
Ea cue POM ig ak, Ry and Muller, L, O.R. Amd, 
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Contamination of Nectar with the 
Systemic Insecticide ‘Schradan’ 


RurrHa e al! have shown that the organophoe- 
rus insecticide, ` octamethyIpyrophoephoramide 
‘Schradan’), when sprayed on leaves, is absorbed and 
translocated to other parte of the plant.  Metoalf 
and March? have demonstrated the tolerance to 
‘Schradan’ shown by the honey bee. Using radio- 
active ‘Schradan’, containing phoephorus-82, we have 
examined the ibility of the unchanged insecticide 
being present in the nectar of flowers and afterwards 


appearing in honey. 
Bruder ee nek cee oe 


July ma with an solu- 
ono bei. ' (about 0- -T6 pO. per ml.) 
also containing verc ‘Schradan’ (0-16 per 


cent) and a wetter. Baba pertled o dus 
applied in five applications over five days. ‘The plante 


when treated were approximately 1 ft. in height and’ 


had doubled their size by the end of the experiment 
(five weeks). rud ne Peay 
diei sue coedbllt of dices concetto of 
viste the possibility of direct contamination of 
nectar by the spray. Flowers that opened three to 
twelve days after the completion of the spraying were 
used as the source of & bulk sample of nectar for 
assessment of ‘Schradan’ content. After chloroform 
fractionation, as recommended by Ripper e alt, 
Tadio-assay indicated & concentration of 5-5 p.p.m. of 


over later periods showed lower contente of the un- 
changed insecticide. 

Another test made with borage (Borago inalis) 
confirmed that unchanged ‘Schradan’ could occur 
in nectar. In this plant the comparable value was 
2-5 p.p.m. 

Other work has shown that ‘Schradan’ is not 
decomposed while in the honey stomach of the bee 
or in honey during & storage period of ten weeks. 

Full details of this work are bemg published olse- 
where. i 

G. D. QLYNNB JONES 
Seale-Hayne Agricultural College, 
Newton Abbot. 
7 : W. D. E. THOMAS 
. Research Station, 
Long Ashton, Bristol. 
Nov. H. 

Riyper, W. B- Greenslade, B. XL, and Hartley, G. B., Bull, Eni. Ret., 


1Metolf, R. L., and Mareh, R. B., J. Ecba. Hmi, 48, 721 (1049). 
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Transmission of Hop Mosaic by Phorodon 
humuli (Schrank) 


Mosato disease of hops was first described by 
Selmon!. Later Thrupp’, and Salmon and Ware’, 
showed it to be tranamissible by grafting. This was 
followed by the extensive studies of Mackenzie e£ al.*, 
who showed that some ial varieties were 
Bymptomlees oarriers. observations of 
Se ean dea Teena edjateo Dupuis 
hops were confirmed by Keyworth’. 

lt was suspected that insects were responsible for 
the spread of mosaic, and in 1948 an extensive 
experiment was carried out to test the ability of the 
hop—damson aphid, Phorodon humuli (Schrank), to 
tranamit the virus.  Kigge of this aphid, laid on 


the summer. Another winged generation occurs which 
returns to Prunus and produces winglees sexual 
famales. These are fertilized by winged males-which 
Us uen M c 
Prumus. 8,520 summer P. humuli were 
tested aå vector with short and long feeding periods, 
using eight different sources of hop mosaic as in- 
festi, pub there wan. nc wranamiasion <0 be 128 
indicator plants. 
. Work was therefore started to find other insects 
that might be suspected of transmitting hop moeaio. 
A survey of the insecta occurring on hops was made 
by Paine’, and an experiment designed to determine 
the period during which mosaic spreads. Monthly 
collections of insecta were made at five gardens in 


"which mosaic was known to be spreading. Thirty-five 


ies were recorded in one year and twenty-three 
in the naxt; -only six species were found in both 
years. As mosaic had spread in both years it was 
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inferred that one or more of these six species might 
have been involved in its transmission. 

All the insecta that had bean collected in one hour 
from & hundred plants each month were allowed to 
feed on moeaio-infected hops and then transferred 
to ninety test hop plants (Bramlings), each of which 
received one or more species. Four of these plants 
developed mosaic within one year; and the only 
species which all four had received was the sprmg 
winged form of P. humuls. 

To find out the period during which mosaic spreads, 


ten plants of a susceptible variety (Petham Golding). 


were placed in & garden of & carrier variety (Brewers 
Gold) each month from March to August. Each 
batch of these indicator hop planta was stored at 
0? C. and then grown for one month im an insect- 
proof glasshouse; the potted plants were then ex- 
posed in the fleld of infected hops for one month and 
then returned to the glasshouse for observation. Two 
of the plants exposed in June and one exposed in 
July later Bae ges 


The f&cte—(1) 

winged form of p 

occurred in both years eem 
(2) that four plante developed 
mosaio after treatment with this 
form of the aphid ; (3) the spread of 
this disease had occurred during the 
later period of the spring winged 
generation fliight—suggested that 
this aphid should be retested as a 
vector of mosaic, using the spring 


generation. 
In 1951 Petham Golding hops 
were infested with winged P. uli 
collected from w Prunus 


species. Each of the ten teat plants 
received some aphids direct from 
the Prunus end others which were 
first fed on mosaic-infected hops for 
1 hr.—30 days. Nine of the ten test 
planta developed a line- pattern 
symptom later in the same year, 
and early in 19§2 six of these test 
piane developed vein bending &nd 

ownward leaf curling for a short 
period and then apparently re- 
covered. Since then, four of the test 
plants have developed mosaic symp- 
toms, including the plant that did 
not show line pattern in 1961. No 
symptoms have developed on any 
of the controls. 

No other case is known where one 
form of an id is able to tranamit 
a virus while another form of the 
same species is not, and further in- 
vestigations are bemg made to 
elucidate this phenomenon. Work 
is also being continued to determine 
the relationship between viruses occurring in Prunus 
species and those found in the hop. 

J. PAINE 
J. T. Leaa 
East Malling Research Station, 

Near Maidstone. Sept. 1. 

lBelmon, H. 8., J. Min. Agric, 89, 027 (1028). 

1 Thrupp, T. O., Asa. App. Biol, 14, 175 (1027). 

* Salmon, HB. &., and Ware, W. N. Ame. App. Biol, 18. 342 (1028). 
i Mackenzie, D. & al Ama. App. Biol, 16, 859 (1929)., 
Keyworth, W. G. Hep. H. Malling Res. Sta. for 1046 (1047). 

* Pains, J., Rep. B. Malling Re. Bta, for 1061 (1958). 
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Spermatogenesis in Lumbricus terrestris 
L., Mull. 


Warna the histology of spermatogenesis s.str., that 
is, the maturation of the spermatids to form ripe 
sperma&toro& in Lumbricus terrestris L., is known in 
Lu explanations of the orientation of the devel 

tid remain somewhat obecure. The uis 
compoto and easily available information is con- 
tained in the general text-book of Borradaile!, where 
diagrams show the ‘tail’ of the arising at the 
cytoplasmic vesicle at the perches. of the morula 

ing in this position during its subsequent 
elongation away from the cytophore. The cytoplaamic 
vesicle and the hore are shown in Fig. 1 (6.v., 
oph.). The account of Hese? interpreta the orientation 
of the spermatid in the same way as Bonadaile, 
stating that the acrosome or ‘head’ end arises from 
the cytoplasmic pedicle which is directed towards the 
centre of the morula (Fig. 1, c.p.). Depdolla*, how- 


ur Eie AE -vesicle; r.s., ripe sperm ; 


` ever, explains the orientation in the reverse way and 


regards the cytoplasmic vesicle as representing the 
acrosome or ‘head’ end of the sperm, and states 
that the ‘tail’ develops from the cytoplasmic pedicle. 
More recent work by Chatton and Tuzet‘, who made 


the final relationshrp of the ripe spermatozoa to the 
ore. 

Fig. 2 shows the elongating nuclei of the spermatids, 

with the broad ends which were nearest the oyto- 
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plasmic vesicle towards the outeide and the pointed 
ends directed inwards towards the'cytophore (Fig. 
2, oph). If this orientation persiste throughout 
maturation it follows, on the basis of the interprete- 
tion of Chatton and Tuzet, that the rpe spermatoros 
oE Tu UE naharo 19 duo crores by e tipa o 
their ‘tail’ ends, which is reverse of what the 
Borradaile diagram shows, and the reverse of that 
observed by me on living unstained material. White- 
house and Grove® confirm the latter observation and 
state that in most stained smears only the ‘head’ of 
the pee MINI ent eye a OCE ene 


(Fig. 1, r.s.). 

A000 „I that there may be à reversal 
of orientation. of the spermatid between the stage 
shown in Fig. 2 and the final stage. As & result of 

nvestigatmg SCR REN riis in the trematode, 
Fasctola hepatica L., in the cestode, Bubothrium - 
crassum (Bloch), it appears that there is some 
evidence to support this view ( ing the basio 
process to bear some similarity in the Platyhelminthes 
and Annelida). In both the Platyhelminthes there is, 
as in Lumbríous, a similar ing of the wide end 
of the elongating spermatid nucleus at the cytoplasmic 
vesicle, while the inwardly directed, pointed end of 
the nucleus coils and to form the ‘tail’ of the 
B the periphery at the same 


stage very similar to that observed by me, though 
shé makes no comment upon orientation. Obeervation 


nusleus—it is doubtful if any cytoplaam enters into 
the final composition of the ripe spermatozoa in this 
group—and, secondly, the cytophore is here formed 
sooner and is relatively more extensive, making the 
change in orientation more. plainly visible and 
poeuibly causing the process to glow down. Unfortun- 
ately, in the Platyhelminthes the ripe spermatozoa 
do hot adhere for long, if at all, to the cytophore, so 
that there is no stage visible which corresponds with 
the final stage in Lumbrious terrestris. However, it 
seems very possible that the mobility of the ‘tail’, 
together with its elongation, coiling and subsequent 
unooiling, would cause the ‘tail’ to be thrown free of 
the cytophore before the ‘head’ end. 


. Ditys Rawson 
Queen, Elizabeth College, 
Campden Hill Road, London, W.8. 


poradie, eae ‘A Mxnnal of Mlementary Zoology", ddh edit, 
*Heme, H., Areh. Sool, Fap. Gen, 3, 10, 27 (1909). 
i Xookogion, 10, 545 (1905) ; 


* Chatton, Turet, O., O.R. Acad. Peris, 214, 873 (1041) ; 
314, wot (ois). D * f : 
A J., woe UC MIA marmi: 


Nhi R H. Em 
wam” (Univ. Tu 
* Wilmott, B., ctlethsoey Me ot 1 and: 1- (1060) 


Change in the Composition of the 
Bottom Fauna of the Dogger Bank Area 


Unnzm the above title, Erik Ursin! reporte certain 
drfferences between the bottom fauna found by him 
during 1950-51, and ite composition aa reported by 
F. M. Davis! during 1921-28. I am able to confirm 
most of these differences, because part of my work 
took me to the same area, and at the same time, as 
Ursin. But I think that caution is needed in assuming 
that thn differances are due to real changes in the 
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bottom faung. It will be remembered that Davis 
thought that the spatfalls of molluscs are hkely to 
be local and uncertain, and his ‘soul-current’ theory 
is an enunciation of this belief. The substitution of 
Ensis ensis and Tellina fabula, during 1960-51, for 
Spisula subtruncata and Mactra corallina as the 
dominant lamellibranchs, lends support to Davin’s 
theory. But Davis worked with a Petersen grab, and 
Ursin and I are both using-van Veens, and since the 
latter is probably more efficient at digging in sand 
than the former’, it is likely that these differences 
in fauna are at least partly the results of changed 
gear. There 1s much need for a thorough comparison 
of the two instruments. 

It is also important to remember that the oom- 
parisons werd made between an October cruise of 
1921 and & spring survey during 1950-51, and that 
important spetfalle are likely to occur in the summer, 
which, if all the molluscs should disappear before 
‘spring of the following year, will not yield results 
similar to thoee of & ing survey. In fact, I have 
just (October 31—November 4) surveyed the west 
Dogger Bank again. I discovered the presence of 
many hundreds of 1-1-5 cm. Mactra corallina in & 
‘large patch, roughly twenty miles north-north-cast 
of where Davis discovered the same species to pre- 
dominate. I have always found enormous numbers of 
freshly coloured large (2-5 am.) empty shells of 
M. corallina in this area; but the living ones had up 
to now escaped me, presumably because of the timing 
of the surveys. In November there were 2,775 Mactra 
per m? at the greatest density. 

L. Brexerr 

Fisheries Laboratory, 

Loweetoft. Nov. 12. 

1 Ursin, Hrik, Weture, 170, 324 (1952). 
EN. ML, Min. Agric. Fith, Fishery Invest. Ber. 2, 6, Mo. 


* Thamdrup, H. M., J. du Conseil, 12, 106 (1988). 


A Simple Method for Sexing the Confused 
Flour Beetle 


Tma sub-basal pit, on the front femora of males of 
several species of Triboliumi, is very difficult to 
observe in T. confusum Duv., and ita use in sexing 

numbers of the beetles is not practical. 

have now found that T. confusum can be much 
more conveniently sexed by examination of the 
elytral declivity, where the keels and strial grooves 
form a pattern characteristic of the sex (see &ocom- 
penying diagram). In the female the keels on the 
seventh and third intervals are united distally, as 
&re those on the sixth and fourth. The keels may be, 
in part, absent or reduced to slight ridges; but the 
aixth atrial groove is always clearly distinguishable 
up to ita junction with the third. In addition, the 
apical area of the elytron beyond the keels does not 
have a distended appearance and has punctures 
approximately the same size as those on the strim. 
In the male the keels on the seventh and third inter- 
vals are never united distally, and the sixth strial 
groove is never continuous with the third. The apical 
E a ae 

has punctures’ coarser than those on the strig. Most 
individuals could be sexed with certainty by ex&m- 
ination of one elytron, under & binocular microscope 
(x 15); but in a doubtful oase the other elytron 
should be examined. In a test of the method 
more thazt two thousand beetles were correctly sexed. 
Dead desiccated beetles or anwsthetized living beetles 


200 à 





Malo 


Dorso-lateral M yew Ot smal halves 
male 


i nt elytra of female and 
can be equally easily sexed, and with practice can 
be examined at the rate of 400-500 per , 

T. destructor Uyttenb. can be readily sexed on 
similar elytral characters. Reliable can also 


_be obtained with T. castaneum Herbst; but the 
characters ate much leas obvious and considerable 
pr&otioe is necpssary. 
- This note is published with the permission of the 
Department of Scientific and Industrial Research. 
J. A. Hops 
Pest Infestation Laboratory, 
London Road, Slough, Bucks. 
Sept. 1. 


x H. E, Nahe, 149, 500 (1042); 
"a uen 


; Bull, Ext. Hee, 89, 13 


Urea Complexes of Rape-oll Fatty Acids 
Iw the course of -in ions on the catalytic 
autoxidation of highly brassidic acid (trans 
docos-13-enoic acid), methods for the isolation of 
erucio acid, the ots isomer, have been examined. . 
The source of acid has been the mixed fatty 
scids from the saponifloation-of rape-oil which, in 
addition to about 50 per cent erucio acid, contain 
quantitaes of oleic acid and smaller amounts of linoleic 
and C,,-0,, even-numbered saturated acids. 
Schlenk and Holman! have prepared urea oom- 
plexes of a number of higher saturated and unsat- 
urated fatty acids by treatment with urea in methanol 
solution. These workers have shown that complex 
yields increase with molecular weight of the acid but 
decrease with unsaturation. The yields from linoleic 
acids were found to be zero under the conditions 


used. From the methyl esters of mixed olive-oil 


id acids, these workers isolated highly 
yl oleate by a urea-complex methyl ester 
fractionation technique, and it appeared that & similar 
method could be applied to the mixed fatty acide 
of rape-oil. 

In & preliminary experiment, 4 gm. of mixed fatty 
acids (iodine value 100) were treated with 15 gm. 
urea in 100 ml. methanol. On warming to dissolve 
and cooling, 14 gm. of needle-shaped of the 
complex were ey which, on warming with 
water, yielded a white solid acid (iodine value, 68-8). 
It that separation from unsaturated fatty 
acids been effected, the solid acid consisting of 
eruoio acid (iodine value, 75) and saturated fatty 
acids. A separation of the mixed fatty 
acids was then attempted by addition of urea in 
sufficient succeasive quantities to te saturated 
acids, erucic acid, and lower mon oid and poly- 
ethenoid acids. 140 gm. mixed fatty acids yielded 
94 gm. erucio acid concentrate (iodine valhe, 76-1; 
acid value, 171). Difficulty was experienced in com- 
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saturated acids by this method, 
since = pus of erucic and saturated 
steario, arachidic behenio acids are similar, and 
-& final purification of the acid was effected by a 
lead salting method. 

Urea fractionation appears to. be ad- 
vantageous for & preliminary separation: of: 3nixed. 
r&pe-oil fatty acids during the preparation of erucic 
acid. The, complete o elimination of poly- 
ethenoid acids from the product is achieved. Aooord- 
ing to Hilditch’, this is eseential when tbe purified 
acid is-used for investigations into- the ism . 
of autoxidation of monoethenoid unsaturated fatty 
acids. - , 


» 


pletely removi 


> J. H. SKELLON 
- C. G. TAYLOR 
Department, ae 
Acton Technical College, 
London, W.8.' June 80. 
1 Soblenk and Holman, J. Amer. Chem. Ses., 5001 (1960). 
"Hilditch, Nat«re, 186, 550 (1960). 
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Influence of T Blue on the 
Number of Circulating Eosinophils in Rats 


Gordon and Katah! suggested that the adrenal 
cortex exerts a regulatory influence upon the function 
-of the maorophagio system. Selye* observed an 
increase of the jo activity of tha reticulo- 
endothelial system in the alarm reaction. 

- In the present study, an attempt has been made 
to determine whether the eosinopænio response in 
streas 18 influenced by the functional state of the 
reticulo-endothelial system. It has been observed 
recently that the functional depreasion which follows 
the ‘blocking’ of the reticulo-endothelial system is 
of short duration’. In my experimente, ‘blocking’ 
was produced by repeated injections of trypan blue. 

Young male white rata weighing about 100 gm. 
were used. Streas wda produced by the subcutaneous 
administration of adrenaline (Upjohn) in doses of 
0-05 mgm./100 gm: body-weight. Eosmophil counta 
‘were carried out by the method of Speirs and Meyer‘. 
One group of rats received intraperitoneally, on two 
subsequent days, & solution of 1 per cent trypan blue 
in saline (dose, 1 mL/100 gm. body-weight). Another 
group received on the first day the same amount of 
an isotonic solution of sodium chloride, on the second 
day trypan blue. The third, control, group received 
the solution of sodium chloride on both days. 
Eosinophil counts were performed in all the groupe 
20 hr. after the second injection. Epinephrine was 
then administered and eosinophil counts pce 
3 hr. later. The resulta are summarized 
accompanying table. 

It is obvious that the injediton of. blue is 
followed by a significant (P < 0-001) moreaae of the 
number of circulating eosinophils, whereas the 
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response to adrenaline streas is not abolished. It 
' seems, therefore, that although the ‘block’ produces an 
inorease of circulating eosinophils, the functional state 
MU apa Bical Maan 


Detailed spud en ud Madden studies 


of rats treated with trypan blue will be published 

elsewhere. 

= Inas WasLay 
Institute of Physiology, 
Faoulty of Medicine, 
University of Zagreb. 

July 3. , 

: Gordon, A. B, and Kaish, G. Y., Fed. Pros, 8, 58 (1949). 

1 Selye, H., “Birom” (Montreal, 1950). 

> Gabriel: N. R~, uni Campani, M. apertus 8, 19 (1063). 

* Bpetrs, R. B., and Neyer,-R. K., Badecrinol., 45, 408 (1049). 


Extraction of Acetylcholine from Brain 
Tissue 


Ix some recent attempts! to follow rapid changes 
in the concentration of &oetyloholine in mammalian 
brain in vivo, the tal animals were killed 
by freezing in liquid air, & method which had already 
yielded valuable results when applied to the study 
of certain other labile metabolites’. As an &ooom- 
peniment to theee studies, one of us? reported that 
the amount of acetylcholine which oan be extracted 
enn M EE 
oent greater than when it is extracted from unfrozen 
tissue by the more usual methods. Since this work 
was completed, however, Elliott and his colleagues** 
have claimed that a complete extractian can be 
achieved only by homogenizing the unfrozen brain 
in an acid saline solution ; according to these workers, 
»evious freezing of the exoised tins resulta in a 
to 50 per cent of its contained acetylcholine. 
rd elena impossible to confirm these 
findings, as the follo experimental resulte testify. 
Acetyloholine was i os id from the excised 
brains of adult rata, using the method described by 
Elliott e£ al.4, except that the extracts were assayed 
in the frog rectus muscle. While histological examina- 
- tion showed that the homogenization had been 
efficiently carried out, the amount of acetylcholine 
eriala corresponded to's brain concentration of only 
1-69 + S.E. 0-12 ugm. per gm. (ten animals). A second 
series of brains was extraoted by & similar method, 
using a bladed homogenizer (10,000 r.p.m.), and was 
found to contain 1-78 + B.E. 0-08 pgm. acetylcholine 
prem (four &nimals)." These figures are very much 
ower than those reported by Eliott and his co- 
workers, namely, sl E abies 
oe rer gee for excised tissue. It seams 
possible that the muscle used by the Canadian 
workers was affected by sensitixing substances. 
MaocIntosh* found that saline extracts of mouse brain 
Ghocah Mie and Lie sillengaas Gene ates dal 
though Elliott and his colleagues‘ deny 
extracts had a similar effect. Tobias and his oo- 
workers’ used an extraction technique similar to that 
of Elliott et al. but assayed their preparations on the 
frog rectus musole, which is known to be very 
susceptible to the effects of sensitixing substances 
in brain extracts. Though they failed to eliminate the 
effects of these agenta and must therefore have 
obtained an exaggerated estimate of the amount of 
acetylcholine present in their extracts, their resulta 
are very similar to those quoted by Elliott et al. In 
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the present experiments, it was found that, for saline 
extracts of brain, an scetylcholine assay of 1-8 pgm. 
Per a ede anor rA E gm. (mean of six experi- 
ments) when the effect of substances was 
Meses dp utah ha aes Se Ge eT 
sensitive and had bean treated with optimal amounts 
of neostigmine. 

In other experimenta, excised brain tissue was 
divided into two equal portions, one of which was 


. homogenized in acidified saline solution, while the 


other, after freezing in liquid air, was powdered and 
ita acetylcholine extracted by contact with aqueous 


_ trichloroacetic acid for twenty minutes. The homo- 


genized brain was found to contain 1:38 + 0:03 pgm. 
acetylcholine per gm., the frozen brain 1:40 + 0-11 
ugm. per gm. (four experiments). 

There is thus no evidence that freezing is associated 
with & loas of acetylcholine ;' it is possible that the 
results of Elliott and Henderson’ were due to their 
allowing some thawing of their frozen tissue before ita 
acetylcholinesterase had been completely inactivated, 
for acetylcholine disappears very rapidly fram frozen 
tissue if even‘momentary thawing is allowed to ocour*. 

Finally, the acetylcholine content of the brains of 
a series of sixteen adult rate, killed by immersion in 
liquid air, was found to be 2-52 + 0-15 ugm./gm., 
while the excised brains of litter mates of flve of 
these animals contained only 1:82 + 0:02 pgm./gm. 
There seems to be no loss of acetylcholine from excised 
brain during the first few minutes after deca: on, 
and it would appear that the low content of acetyl- 
choline in the excised brain resulted from the effecta 
of the violent stimulation accompanying the process 
of decapitation. It is evident that such an effect 
could mask any but marked differences in the oon- 
centration of acetylcholine m the braims of animals 
subjected to different experimental procedures. For 
the detection of such differences, as well as for the 
determination of the absolute acetyloholine content 
of the brain, the use of liquid air would seem to 
remain the method of choice. 

J. OnosSLAND* 
(Beit Memorial Research Fellow) 
A. J. MugnICK 
Neuropeyohiatric Research Centre, 
Whitohurch 
Cardiff. May 20. 
* Now ai the Physiology Department, University of St. Andrews, 
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Passive Transfer of Transplantation 
Immunity 
Passtva transfer of transplantation immunity has 
never been successfully &chieved in & simple way. 
Previous demonstrations of passive transfer have 
either employed special techniques giving resulta 
which ate difficult to interpret)’, or else the nature 
of the immunity has been in doubt’. Here is reported 
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& simple procedure for passively transferring trans- 
, Plantation immunity to & tumour. 7 
The tumour used was lymphosarcoma 608HED, 
- deecribed by Gardner, Dougherty and Williams*. 
Mioe of Strong’s OBA line are uniformly susceptible 
to the tumour, and mice of Strong’s C57 line, and 
the As line inbred in this laboratory, are uniformly 
non-susceptible. The survival of grafts of the tumour 
in non-suseeptible mice has been measured by allow- 
ing grafts of the tumour to lie in these mice, and 
then regrafting them into susceptible mice, where 
growth of the tumour indicates that the tumour had 
survived in the non-susceptible hoet. In this way the 
median survival time of the tumour in A$ mice was 
found to be 9-9 + 0-8 days.’ If the At mice had 


been previously immunized by inoculation with the ` 


tumour, the median survival time was then 2-1--0-8 
days. In order to demonstrate passive transfer of 
transplantation immunity, tissues were transferred 
from immunized non-susceptible mics into non- 
susceptible mice from the same lino, and the propor- 
tion of test grafts of the tumour which survived after 
eight days in these hosts was measured. Approx- 
imately 70 per cent of the grafts survived this time 
in untreated non-suéceptible mice, and after succeasful 
transfer of immunity this proportion was reduced. 
Subcutaneous inoculations of serum and peritoneal 
exudate from immune mice both proved ineffeotive 
in transferring immunity, in experiments with At 
mice. However, evidence was obtained for transfer 
of immunity by imtraperitoneal transplantation of 
‘immune’ | nodes, and further in ions of 
this method of transfer were carried out in 057 mice. 
Lymph nodes from immune mice were found to be 
is method of' transfer could be shown to be 
genuinely ive, and not merely & transfer with the 
bouph nodes of tomou onla or oma bly of lemiti 
genic particles. Immune lymph-node mince was 
moculated into OBA mice, but invariably failed to 
give rise to tumours. Furthermore, the tion of 


. The immunity appeared to 
remain. firm for four days, weaken after ten days, 
and disappear after twenty days. Lymph nodes 
taken from non-susceptible mice ten days after inocu- 
lation with the tumour were effective in transferring 
immunity, but after twenty days this power waa lost. 
At this time all the tumour cells had been killed, 
and the nodes, which after ten days hypertrophy to 
a ximately double their normal weight, have 
returned to normal. Only local lymph nodes 
were, effective in transferring immunity; the 
corresponding nodes from the opposite side to the 
site of tumour inoculation were not effective. Neither 
spleen nor muscle from immunized mice was found 
to be effective. i 
This investigation, which will be published alse- 
where in detail, ahows that transplantation immunity 
shares with immunity to simple organic compounds! 
and immunity to Pe ums Cee E bong 
transferred with greater facility by cells than by 
serum. 
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I wish to thank Prof. P. B. Medawar and Dr. K. B. 
Roberts for much helpful advice and discussion.  ' 
N. A. Mrronmow 
Dept. of Zoology and Comparative Anatomy, 
University Museum, - . : 
Oxford. . Xie WIR 

3 Sept. 6. E 
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Hyaluronidase and Salicylates -' 


Ir has been shown by Hechter! that, in the living 
animal, the spreading effect of hyaluronidase depends 
upon several factors. Inhibition of this effect such as 
has been reported to result from the administration 
of salicylates’ may not therefore be due, necessarily, 
to depression of enzyme activity. The effect of 
hyaluronidase 


between 1 and 6 of this period. 
The mice were then killed and fascia from each was 
immediately moistened with 1 per oent sodium 
salicylate, pH 6-1, and fixed as an occluding mem- 
brane to the end of a giass tube in the way previously 
desoribed?. The membrane was immersed in the same ` 
solution, and more solution was passed through it at 
& pressure of 4 om. water. After a few minutes the 
rate of flow was measured. A solution of Benger's 
*Hyalase' in 1 cent sodium salicylate was then 
perfused and altar deo wainiitoa tie rufo ch dow wie 
measured again. Each mouse provided two mem- 
branes, one from each flank; but one membrane was 
damaged in dissection and not used. As a control, 
flve membranes were obtained from three mice to 
which no salicylate had been given but which were 
similar in other respecta. Rates of flow before and 
after perfusion of hyaluronidase were measured 
exactly as before, except that 0-85’ per cent sodium 
chloride, pH 5-6, was substituted for salicylate. The 
results are shown in the ing table. 

The table shows that the increase of flow uoed 
by hyaluronidase is of the same order in both groupe. 
In view of the very great increase in rate of flow , 
brought about by the enzyme in the presence of 
salicylate and, moreover, through tissue from animals 
to which salicylate had been copiously administered, 
it is hard to believe that salicylates can have any 
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significant inhibiting effect upon the action of hyal- 
uronidase on connective tissue. The explanation of 
their inhibition of the spreading phenomenon $n vivo 
is therefore probably referable to their influence upon 
some other of the several factors upon which this 


phenomenón depends. 


T. D. Day 
Department of Experimental Pathology 
and Canoer Research, ' 
Behool of Medicine, 
Leeds. 
May 29. 


! Heehter, O., Ann. N.Y. dead, Soi., 52, 1028 (1050). 
* Pellaja, AL, Lancet, $35 (1061). 
* Day, T. D, J. Physiol, 117, 1 (1963). 


Position of Radical Attack during 
Oxidation of'Long-Chain Paraffins 


Muon work has been done on the liquid-phase 
oxidation of hydrocarbons ; but strangely enough 
very few ts of a fundamental nature have 
inoluded what would appear to be the simplest 
models, namely, straight-chain peraffns. Any 
suggestions made so far concerning the point of 
oxygen attack when there is no preferred tertiary or 
activated hydrogen atom have been la specula- 
tive. Ivanov et al. claim, on the basis of certain 
products isolated fromm the oxidation of n-heptane, 
that attack takes place predominantly at the 
. 2position. singer! found that in the chlorinatio: 

of dodecane and cetane attack was equal on al 
methylene groups, and suggested that the same would 
hold for oxidation. 

In our research on the mechanism of liquid-phase 
oxidation of paraffins, we have determined the pro- 
portion of attack on the different carbon atoms of 
n-decane. 

Pure n-decane was sutoxidized at: 145°C. with 
Slat bert until the hydroperoxide concentration had 

2-5 per cent w/w. From previous work in 
these laboratories it was known that at this extent 
of oxidation more than 80 per cent of the decane 
oxidized retains its o carbon skeleton, the 
oxygen being present as 

ups ; of these functional groupe, 80 per cent are 
resent i in mono-functional compounds, the isomer 
distribution of which indicates the points of attack. 

The oxidate was first h ted on palladium 
black to reduce the hydroperoxides to the correspond“ 
ing aloohols. In one case the oxygenated compounds 
were then separated from the unchanged hydrocarbon 
by chromatography and treated with lithium alum- 
mium hydride to reduce the ketones to aloohols, thus 
yielding & mixture (A) of the total isomers from 
which the diols had to be removed. 

Samples of the same hydrogenated oxidate were 
also subjected to chromatography by two different 
operators to separate h xide-derived aloohols 
(B, and B,) from ketones. two ketone fractions, 
on reduction with LiAIH,, yielded isomeric decanol 
mixtures (C, and O,). During chromatography a 
partial resolution of the isomeric aloohols was noted. 

The infra-red spectra of all five mixtures were 
recorded and the proportion of isomers determined by 
matching against standard mixtures of the pure 
decanols. In some cases, for example, C,, traces of 
non-deoanol material compromised accurate matching. 

Mixture A should give the more accurate picture 
since fewer manipulations were involved in this case. 


s 
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The sum of B and C in the correct rtions is in 
reasonable agreement with A. Part of the ketones 
“may: have arisen from the hydroperoxide during 
‘hydrogenation ; after allowing for this, and consider- 
ing the lrmite of accuracy of analysis, we believe that” 
the isomeric distribution of the ketones is sub- 

stantially the same as that of the hydroperoxides. 

By continuous counter-current extraction, decane 
monohydroperoxide of ity greater than 97 per 
cent was isolated from ann oxidate prepared 
at 145° O. The isolated , which contained 
20 per cent of the oxygen rbed, was hydrogenated 
over Adams’s catalyst and the product was &n equi- 
molar mixture of the four geobndary decanol isomers 
with ly & trace of decan-1-ol. No other products 

be detected by infra-red 

Our results show that there is à small proportion of 
attack at the terminal methyl groups, but that the 
major attack is distributed almost equally on the 
methylene groups of the n-decane cham. Allowing 
for the limite of accuracy of the infra-red snalysis, 
the preference for the rhethylene groups near the 
-ends of the chain is only slight. 

Our thanks are due to Mesars. Philpotts and Thain 
for the spectroscopic analyses. This work is part of 
& joint investigation by the Anglo-Iranian Oil Co., 
Ltd, and the Distillers Oo., Ltd., into the liquid- 
punso oxidation of paraffins, and we thank our 

irectors for permission to publish it. 


J. L. BENTON 
Distillers Oo., Ltd., 
Research and Development Dept., ž 
Great Burgh, Epsom. 
M. M. WRTH 


Anglo-Iranian Oil Co., Ltd., 
Research Station, 


sa cd cdd , 
} Tranoy, KL Sertnore, Y. Eod, Mekbovakare, v. P., iran 


Neu. 8. 
Agee He. Ber. 7$ B, 608 (1423). - 
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A Rapid Method for the Extraction of 
Radioiodide from Urine 


Tam extraction of radioiodide from urine is 
important in radioiodide there since without it 
the large quantities of highly ioaotive, urine which 
accumulate must be stored until the activity decays 
sufficiently to allow disposal. 

Purves has described! a method for removing iodide 
from boiled, aoidifled and filtered urine by passing it 
through a filter bed of asbestos impregnated with 
silver chloride, the iodide being retained in the filter 
bed, from’ which it can be afterwards removed as 
iodic acid by treatment with & solution of chlorine 
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in 0-1.N sulphuric acid. Our experience with this 
method has been that in practice it fails because 
filtration of urine is &-slow proceas, and also the 
asbestos mat invariably becomes clogged before 
100 ml. of urine have passed through. Swiftness and 
simplicity of operation and an absolute minimum of 
are easential when dealing with highly 
radioactive solutions, and these considerations led 
dA IO OE eee ee ene TUBE TE V T 
vement on that of Purves. 
ilver chloride prepared by precipitation from 
- silver nitrate was washed carefully with distilled 
water I per oenb of nitric acid to free it 
from soluble salts. After drying in the dark at 100— 
` 110*-0., it was fused in & silica dish at 465° O. The 
- melt was allowed to solidify into a cake, removed 
from the dish by i 
with & oo&rse resp. 
effective in removing iodide from solutions. Varieties 
of silver chloride globules and were also 
made by pouring the melt into ool ter, but none 
uw abes ur e 


A glas tube of internal diameter 1 om. and length ` 


25 am., wrapped in black paper, was filled with 

granules of silver chloride sieved free of dust. The 

was maintained in position by & plug of 

wool at each end, The urine, contained in the 

ea used for collection, is drawn through the 
Lae ee e i 


into a 2-lrb. reservoir from whi wrig ee that 
the radioactivity has been removed by the co 

it is disposed of down the sink. The extracted radio- 
iodide is found almost completely within the first 
2 cm. of the column. 

The pH. of the urine is adjusted to 2-8 with nitric 
acid using brom-phenol blue as indicator. If this is 
done as soon as possible after collection, neither boil- 
ing nor filtration of the urine is necessary and the 
extraction of iodide may be postponed, if desired, 
for 24-72 hr. The rate of flow through the column 
is limited only by the necessity of avoiding disturb- 


ance of the packing and of preventing channelling 
by gas bubbles produced by reduced . Flow- 
. rates e or 100 mL/min. or more may be easily main- 


tained. 

The ailver chloride ion appears to be very 
stable. We have as much as 8 litres at & 
time without reducing the efficiency of the column, 
and there seems no reason why this figure should not 
be exceeded. In practice, however, the aocumulation 
of dangerous quantities of radioactivity renders it 
advisable to decontaminate the column periodically 
as outlined above. This process also regenerates the 
silver chloride. We have so far passed more than, 
780 litres through the column without noticing any 
falling-off in ita performance, as.is indicated in the 
accompanying table. The column was decontam- 
mesa following passos of tbe nol amiss maaried with 








24 
48 
72 
72 
48 
48 
48 
24 
u 
48 
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It will be sean that the percentage extraction is 
considerably lower in some cases than others. Re- 
circulating such urine through the column to remove 
the unextracted fraction is ineffective. This cannot 
at present be entirely explained, but is at least 
partially due to the presence of a variable quantity 
of protein-bound iodine which occurs in redio- 
iodide—therepy urine, and which the column does not 
extract, ' This fraction is insignifloant during ihe early 
hours of treatment, when the urinary ontput. of 

is at its greatest ; gud the cokta a; ia 
fact, at ita most efficient with such urine. We con- 
sider, therefore, that eee ‘limitation, 
the technique is of value as & practical expedient. 


D. d. ARNOTT 
. J. WaLLs-COLE* 
Postgraduate Medical School of London, 
London, W.12. , 
Nov. 6. " 
!Purves, H. D., Nature, 108, 111 (1062). 


Spontaneous and Induced Mutation 


Iw his book “Bacterial Physiology" (New York, 
1951), Dr. J. Lederberg writes, on page 94: “Not all 
workers have accepted the d of adaptation 
mechaniams. Hinshelwood (1946), tor example, has | 
disregarded the selection of spontaneous mutants as 
ions, apparently in 
licability of his system of 
chemical kinetios to probléms of bacterial growth”. 

The reference is to my short book, “The Chemical 
Kimetios of the Bacterial Cell” (which is described 
in its own preface as an ‘‘easay’’ and is not & reference 
work in any event). Nevertheless, it contains one 
chapter entitled ''Variante'" (that is, mutants) and 
another entitled 'Seleotion' (one section of which 18 
entitled ‘‘Superposition of Adaptation and Selection”’). 
On 108, in connexion with spontaneous and 

changes, it is stated: “It should be empha- 
sized at the outeet that one has not necessarily to do 
here with two compéting or mutually exclusive hypo- 
theses. Both types of mechanism may in fact operate 
In nature". On page 202 it is stated: ‘From this 
point of view the question would no longer be: what 
is the mechanism of variation and adaptation, but, 
which of the various mechanisms plays the more 
important part in any given example”. On page 208 
(in connexion with the same problem) it is stated : 
“Probably the correct interpretation varies fram case 
to oase”. Ten pages later, still in the same connexion, 
it is stated : . . » one is inclined to feel that a oom- 
gradation of behaviour is probably to be 
Aiete E the proper methods, among bacteria, 
just as it is known to exist in i chemical 
reactions, where the relative importance of nucleation 
and growth of nuclei varies widely". 

Experiments in this laboratory have led us to 

conclude that the mduced adaptation mechanism 
tes in various cases. But we have 
never denied possible or even probable duality of 
mechanism in general. . 
O. N. Hriss8HHLWOOD 


Physical Chemistry Laboratory, 
South Parks Road, 


Oxford. s 
Nov. 27. 3 
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AUTONOMY OF UNIVERSITIES IN 


GREAT BRITAIN 


HREE, memoranda, dealing with the universities 

and government in Great Britain, with the 
University Grants Committee, and with Government 
grants-in-aid to universities in Great Britain, 
respectively, have been submitted to the Com- 
mission on Financing Higher Education, a private 
agency sponsored by the Association of American 
Universities. These memoranda have now been 
published*, with a foreword by J. D. Millett, the 
executive director of the Commission. The broad 
conclusion reached is that the British system is 
unlikely to be suitable for American conditions. On 
the Federal level, as Prof. Lindsay Rogers pointe out, 
the United States is so large and the number of 
institutions is so great that a aingle university 
grants committee would confront an impossible task. 
Apart from this, both Prof. Rogers and President 
Dodds are doubtful whether either the Washington 
atmosphere or local public opmion would be as 
favourable to the freedom and mdependence of the 
universities as both that of Whitehall and public 
opinion m general are in Great Britain. The risks of 
State interferenca are greater in the United States, 
primarily because of the financial control of the 
universities and colleges by boards of trustees which 
are nob predominantly academic, and which may be 
leas resistant to external pressure than academic 
staff would be. 

Nevertheless, if this survey of the British system 
by three independent tramed minds yields little by 
which the United States can profit directly, it 1s of real 
value for Great Britain. It is of the greater interest 
in that the surveys were made prior to the examination 
of the system conducted by the Select Committee on 
Estimates during February—March 1952. Its findings 
thus make an interesting counterpart to those of the 
Select Committee in ita Fifth Report for the Seasion 
1851-62 and also to Mr. H. B. Chubb’s scholarly 
book, “The Control of Public Expenditure". Ita 
Importance lies principally in the independent 
analysis ib provides of the conditions responsible for 
the past success of the system and the factors which 
may limit ita functionmg in future. It is accepted 
that the universities of the United Kingdom will 


,oontinue to depend chiefly on the Government for 


financial support. All three authors agree that even 
with the greatest goodwill toward the universities 
and with the greatest respect for the tradition of 
academic freedom, the predominance of government 
fmancial support mvolves, at least indirectly, govern- 
ment guidance of acadamio policy. The system is 
one of compromise, the natural method by which 
toleration works. Toleration and compromise, as 
Bir Ernest Barker pointe out in his ‘Reflections on 
Government’’, are the besis of democratic govern- 
ment; and the continuance and the effectiveness of 
the University Grants Committee system depends 

* Government Assistance to Untverstties in Great Britain, 


ae Econ n i 
oie Columbia Garvey Proms ; Landon : baton 


^ 
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accordingly on the continuance of that liberal 
tradition or spirit of accommodation. 

The implications of this situation are well brought 
out in these memoranda, particularly in those of 
Prof. Rogers and President Dodds. The system 
works well in Great Britam because of social and 
political customs and institutions which are peculiar 
to the country and may even be peculiar to the 
institutions concerned ; they are not reproduced or 
reproducible in the United States. Nor can it be 
assumed that they exist in other institutions for 
which the adoption of a like device has been sug- 
gested. In brief, the independenoe of the British 
universities cannot’ be secured by administrative 
devices alone. It will last just so long as publio 
opinion is willmg that the universities should be 
‘autonomous, and how long that will be depends on 
tho good sense and moderation shown by the 
universities themselves. 

The potentialities of conflict between government 
and universities are recognized, and the memoranda 
give frank expression to some of the fears and mis- 
givings entertamed by the universities. Equally 
there are comments they would do well to note; 
particularly, for example, the query whether the 
agreements reached in private between, the University 
Granta Committee and individual universities in 
regard to non-recurrent granta take sufficient account 
of the interesta of the whole community, or again 
whether the amount of such grants may not be 
influenced too much by the skill or experience of one 
university rather than another in negotiating or 
presenting ite case. That such a position could arise, 
particularly in regard to the newer departments, 
has already been adduced as a reason for oontmuing 
earmarked grants in the social sciences until such 
departments are able to present their case on equal 
terms with older established departments. 

Thé memoranda support the argument already 
advanced by the Select Cammittee on Estimates and 
accepted by the Treasury in a Memorandum on the 
Select Committee's report that more information 
should be supplied to Parliament regarding the 
spendmg of these large sums of money. The practical 
problem is to determine what information is to be 
supplied, m what form and when. So far as Parlia- 
ment is concerned, there is the question of supplying 
this at æ stage when control can be effective without 

the autonomy of the universities, and here 
President Dodds is inclined to suggest that the 
principle of greater accountability to Parliament will 
ultimately prevail. 

Whether, in fact, such accountability will infringe 
the independence of the tmiversities depends, how- 
ever, on the extent to which the value of academic 
&utonomy is understood and appreciated by Parlia- 
ment and by the community as a whole. There is an 
aspect of political education involved here to which 
the universities might well give more attention. The 
wider and freer assumption of their regional respons- 
ibilities, as urged by Prof. B. Dobrée and ‘Bruce 
Truscot’, for example, could help; but so could 
alumni associations of the type which so itnpressed 
the Anglo-American Council on Productivity's team 
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on universities and industry. The recommendation 
in the repart of the latter that the desirability of 
extending graduate contacta m this way should be 
explored by British universities may well be even 
more important, from the point of view of maintaining 
and extending public understanding and support of 

the universities, than from that of obtaining fmancial ' 


, support from sources independent of the Government. 


If the broad conclusion of these studies is accepted, 
that the suocess of the University Granta Committee 
resta fundamentally upon unwritten conventions and 
the personal and social relations of a homogeneous 
community of university men, in and out of govern- 
ment, sharing common tastes and a common outlook, 
the importance of à more strenuous effort to extend - 
the area of public understanding both imside and 
outaide Parliament is obvious. President Dodds is 
on less certain ground in his remarks as-to the effect 
of developmente in secondary education on the 
univerarties. His suggestion that the British uni- 
versities are more specialized than American unver- 
sities is & little surprising. 

University autonomy may be less fortuitous, how- 
ever, in Great Britain than President Dodds inolinee 
to think ; but there oan be no doubt that the general 
olimate of opinion is scarcely as favourable to an 
extension of the device as it was to the initiation and 
early development of the University Granta Com-e. 
mittee. Same of the weaknesses of the existing system 
emphasized in these studies, notably the staffing of 
its secretariat, are already receiving attention in 
consequence of the report of the Select: Committee on 
Estimates ; but it is clear that full weight should be 
given to the factors here emphasized as essential to 
the working of the system before any detailed pro- 
posals are formulated for its extension to other bodies. 

The existence of a great reservoir of goodwill in 
public opinion is perhaps the most important factor, 
and with the comments in these studies as to the 
supply of farther information about the working of the 
‘universities and the expenditure of the Parliamentary 
grant, the universities, individually and through the 
University Granta Committee, oan scarcely fail to 
give closer attention to this question of publicity. In 
fairness, however, it should be pointed out that 
newsprint is one factor which renders such publicity 
difficult: full accounta of the development and 
activities of particular universities in national or 
local newspapers are likely to reach a much wider 
public than the most attractive accounts which the 
University Granta Committee could issue officially. . 

Buoh reports could not, of course, replace the official 
accounts for the purpose of informed discussion in 
Parliament, for example; but they could assist the 
growth of public understanding, particularly if well 
supported by broadcast discussions or talks. For it 
is a main weakness of the proposals for extending the 
device which has proved so successful in dealing 
with the universities to other institutions that, by . 
and large, the necessary public understanding of 
the situation does not exist. Paradoxically, of 
course, the existence of such public understandmg 
would minimize or even eliminate the need for some 
of these proposals. 
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CAN ECONOMICS BECOME AN 
EXACT SCIENCE? 


Econometrics 

By Prof. Gerhard Tintner. (A Wiley Publication in 
Economica.) Pp. xiii+370. (New York: John Wiley 
and Sons, Inc.; London: Chapman and Hall, Ltd, 
1952.) 46s. net. : 


STUDENT of economics is told, early in his 

theoretical courses, that his subject is dis- 
tinguished from the naturel sciences by the fact 
that economic experiments are virtually impossible. 
The lecturer heaves a sigh of regret and passes on 
with evident satisfaction to & domain wherein 
economic oonoepts are defined and their oon- 
sequences develo with exquisite acuteness and 


skill, by the awkward necessity of 
comparing theory with fact except in the end- 
product. 


This 18 one reason why economics has difficulty in 
obtaining recognition as & branch of science; but 
there are several others. Economists almost uni- 
versally prefer & literary method of exposition, and 
even the most mathematically minded of them write 
down an equation in their msin text with evident 
reluctance, preferring to relegate the mathematics to 
the decent obscurity of an appendix. This not only 
encourages & degree of prolixity which would not 
be tolerated in any natural science ; it also enables 
them, by the use of phrases like ‘other things being 
equal’, ‘in the long run’ and ‘marginal increments’, to 
avoid writing down their boundary conditions or to 
count the relations between their variables, and hence 
to make only the vaguest intuitive approach to 
questions of the uniqueness and stability of ther 
solutions. 

Now it has to be admitted that major experimenta 
ın economics are indeed impossible and that mathe- 
matical economics has not yet succeeded in telling 
economists much that they did not already know. 
There is, nevertheleas, a growing feeling that if real 
progress is to be made the literary method is in- 
sufficient. One sees many signs of dissatisfaction 
with the present state of theoretical eoonomios among 
economists themselves, as well as among those 
natural scientists who are drawn into an interest m the 
subject. There has, for example, been & movement 
away from the rather indefinite and unmeasurable 
quantity ‘utility’ towards the observable ‘indiffer- 
ence’, and & further movement towards the measure- 
ment of consumers’ preferences through experimental 
studies of family budgets. Attempts are being made 
to measure the flow of production factors around the 
economic system by studies of national accountancy. 

i ta in micro-economics are now possible ; 
and although macro-economics i ta remain & 
dim dream, the methods of statistics, which are par- 
ticularly appropriate to situations involving a 
complex of causation, are increasingly being tried 
out. The economic air is full of model-building, 
studies of stochastic equations, problems of identifl- 
ability and the like, all of them requiring a mathe- 
matical technique for their formulation and 4 
statistical technique for their verification; and at 
last it is being appreciated that dynamic move- 
ments are an eesential part of even the elementa 
of the subject and that many apparently statio 
ae ei such as stable equilibrium, must be 
studied in the light of velocities. accelerations or 
time-lags. 
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The stage seems to be set for the emergenoo of a 
quantitative science of economics. (Whether we call 
it econometrics or not is & matter of taste.) But the 
actors seam rather reluctant to appear, and when 
they do they are not very successful. One reason is 
that -they try to do too much; another is that 
there are not enough of them with & training in 
natural science; and a third is that they are apt to 
trail off on abstract mathematical argumenta without 
holding themselves firmly in sight of the main 
One cannot altogether blame them. A 
man with & career to make and a reputation to 
establish has to publish something, and it is easier 
to obtain positive results in pure mathematios than 
in the detection of economic patterns among the 
very imperfect statistical material which exists 
to-day. 

The purpose of this preamble is to put Prof. 
Geran Tintner's book in & correct setting. It is 
entitled ‘‘Eoonometrics”’; but it is not a text-book of 
econometriog, simply because in the present state of 
knowledge there cannot be such & thing; by this I 
mean that there cannot be a smooth development 
of a theory of quantitative economics from a set of 
postulates leading to experimentally veriflable con- 
plugions. What Prof. Tintner has done is bring 
together a great many of the attempts made by 
econometricians to quantify of their subject 
and to expound the statistical techniques which are 
required. The book is in three parta: Part 1 (79 
pages) is a non-technical introduction to econo- 
metries; Part 2 (107 pages) is an mtroduction to 
multivariate analysis; and Part 3 (146 pages) is 
entitled ‘Some Topica in Time-Series Analysis". The 
relative lengths of these parts are themsclves an 
illustration of the greater emphasis placed on statistical 
techniques than on the development, of a quantified 
economic theory. 

The main substance of Part 1 is contained in tho 
third chapter (there are four altogether) on ‘‘Some 
Illustrations of Econometric Research", in which 
Prof. Tintner exhibits the type of problem which has 
been tackled econometrically : for example, Schultz’s 
work on demand and supply analysis, Dean’s on cost 
functions, Douglaa's on production functions, Waugh's 
on utility functions, Leontieff's development of the 
tableau économique, and various models by Haavelmo, 
Tinbergen and Klein. They are all gallant attempts, 
and it is unfair to scrutinize the work of pioncers 
with too oritioal an eye; but it has to be admitted 
that they are subject to very severe limitations. 

Part 2 consists of three chapters, on multiplo 
regremaion and oorrelation, on some applications 
thereof to multivariate analysis and on stochastic 
models with errora in the equations. Wherever 
possible, Prof. Tintner quotes examples of econo- 
metric applications, and the chapter On errors-in- 
equations will be a useful introduction to the abstract 
treatments which have so far appeared in book 
form. 

Part 3 is a review of developments in the theory 
of stochastic time-series which has taken place during 
the twenty years—trend, Fourier analysis, 


There is an appendix on the elements of matrices 
and determinants and numerical tion. 

One of the most useful features of the book is that 
Prof. Tintner, who has & very extensive acquaintance 
with thediterature of statistics and eoonometrica, has 
given full references to original sources, go that his 
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book is & useful introduction for anyone who wants 
to take his studies deeper. Personally, I would have 
preferred to see those references assembled in an 
appendix and not given in footnotes. There are go 
many of them that at times a layer of text seems to 
float on & heavy substratum of reference, leading to 
that heckling of the text by footnotes against which 
protesta have been lodged in other spheres. But the 
references are given, which is the main thing. 
Prof. Tintner would, I am sure, be the first to 
acknowledge the shortcomings of this book, some of 
which are due to the imperfections of the subject 
and some to the difficulty of expreesing advanced 
statistical methods in terms which economists can 
assimilate, and a few of which are his own respons- 
“ibility. But all students of econometrics will want to 
read it, and it should do much to widen mterest in a 
frustrating but extremely important fleld awaiting 
scientific exploration. M. G. KmsparnL 


- 


PRINCIPLES OF QUANTUM 
THEORY à 


Quantum Theory - ] 
By David Bohm.  (Prentioe-Hall Physioe! Series.) 
Pp. ix+646. (New York: Prentice-Hall, Ino.; 
London: Constable and Co., Ltd., 1952.) 45s. net. 
R. DAVID BOHM has written & highly individual 
account of the non-relativistic quantum theory, 
his aim being to express the known resulta in terms 
of comparatively qualitative and imagmative oon- 
cepts at an elementary level. The emphasis is mainly 
on the physical interpretation and logical structure 
of the theory, and the explanations given are un- 
usually thorough. This is not to say that the mathe- 
matical development is neglected ; the text contains 
neat derivations of most of the standard results. 
Altogether the book will be very valuable to the 
thoughtful student. 
. The first seven chapters develop the physical 
formulation of the ei NE is built up 
rather inductively from the hypo of Planck and 
Einstein, the Bohr orbit theory and de Broglie’s wave 
theory. This involves a oareful discussion of the 
correspondence and uncertainty principles and of the 
changes produced by the proceas of observation. 
Dr. Bohm is succeasful in conveying the physical 
- pioture behind the quantum assumptions. 
Chapter 8 is concerned with rather abstract matters. 
There are a discussion of the concepts of motion and 
of causes and an exposition of the difficult concept 
"of ity. Dr. Bohm develops the inter- 
esting parallel between the uncertainties of quantum 
mechaniœ and the erratic nature of our thought 
processes ; throughout the book are many biological 
analogies. 

ee ee eee rd 
matioal f i of wave functions, expectation 
values and probabilities, and the third part gives 
the usual solutions of standard problems. Proper 
importance is given to tho classical limit, which is 
established by the W. K. B. approximation. There 
is a useful chapter on matrix methods, which 
are used effectively in various parts of the book, 
but the Dirac notation is not mtroduced. Three 
chapters are devoted to perturbation theory, both 
stationary and time-dependent. There im also an 
excellant chapter on scattering theory, which, in 
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keeping with the rest of the book, contains an 
adequate discussion of the validity of the various 
approximation methods and of the equivalence of 
the time-dependent and stationary methods of 
solution. It is perhaps surprising, in a book of 640 
pages, to find no account of relativistic electron 
theory or of second quantization ; even the treat- 
ment of the symmetry properties of many-particle 
wave-funotions is aketchy. 

That the text is discursive may be judged from 
the fact that the theory of the hydrogen atom does 
not appear until p. 345. Wave mechanics is at best 
& queer business ; some readers might be more 
willing to accept the concept that “the properties of 
matter ne potentialities which become 
precisely only at each other's expense and in’ 
intera&otion with an appropriate environment" if 
preceded, rather than followed, by the evidence 
that this point of view does at least lead to 
agreement with the very precise spectroscopic experi- 
ments. 

The concluding chapters contain an aooount of the 
quantum theory of measurement and inolude a dis- 
cussion of the famous paradox of Kinstein, Rosen 
and Podolski which has played such an important 
DE er lag our ideas on this subjeot. This 

8 on to Dr. Bohm's argument for the orthodox 
view, which he streases in many earlier chapters, that 
the ies of quantum mechanical behaviour 
cannot be attributed to the effeota of hidden pare- 
meters acting classically. The argument gains greater 
interest as later papers show that Dr. Bohm now 
regards this view as open to question. 

! K. J. La CovrEUR 


ADVANCES IN PROTEIN 
CHEMISTRY 


Advances In Protein dal 
Edited by M. L. Anson, Kenneth Bailey and John T. 
Edsall. Vol 7. Pp. viiit411. (New York: Academio 
Press, Inc., 1952.) 8.50 dollars. 


HIS latest volurhe of "Advanoes in Protein 
Chemistry” is a feast for the physical chemist, 
for five of the six articles deal with physical methods 
applicable to the study of proteins, or the resulta of 
such studies. This is inevitable, ds three of the 
articles, comprising well over half the volume, deal 
with various aspects of the fibrous proteins (the 
structure of oollagen fibrils ; muscle contraction and 
fibrous muscle po and the proteins of the 
mammalian epi is), and these protem systems 
have been studied mainly by physical methods. 
Perhaps the volume is rather overweighted by these 
related topios. 
The articles vary widely in their treatment and 
complexity. The review entitled ‘Infra-Red 
of the Structure of Amino-acids, Polypeptides, and 
Proteins", by G. B. B. M. Sutherland writing from 
Ann Arbor, should bé compulsory reading for every 
honours student studying i » biochemistry or 
physica ; it gives an excellent survey of fundamental 
principles, methods, results and difficulties. On the 
other hand, the article on ‘Muscle Contraction and 
Fibrous Musole Proteins" (H. H. Weber and H. 
Portxehl, of Tübingen) starts simply enough, ‘Muscle 
works by ae between, contraction and 
telaxation’’, and ends honestly, ‘Neither the study of 
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the individual purifled proteins of the myoflbril, nor 
the brilliant investigations on the flne structure of 
the fibril, has led to any well-founded theory as to 
the nature and mechaniam of the structural changes 
which take place in the contractile particles” ; but 
most of the rest is for the expert only. 

A splendid review on '"The Arrangement of Amino- 
Acids in Proteins" is contributed by F. 
(Cambridge), who himself has devised and applied 
many of the methods he describes; the section on, 
methods for the degradation of proteins and their 
inherent pitfalls is i welcome. A discussion 
of nomenclature and symboliam for peptide chains 
and terminal residues is included. A new structure 
for vertebrate collagen -fibrils, based on parallel, 
coiled, polypeptide chains tofibrils) with trans- 
verse matching of Rice tie chemical structures, 
is put forward by R. 8. Bear (Massachusetts Institute 
of Technology). Work on the comparative structure 
and organization of mammalian idermal cell 
proteins is discussed by K. M. Rudall ). Oom- 
plementary to the article on infra-red spectroscopy, 
G. H. Beaven and E. R. Holiday (London Hospital) 
consider the ‘Ultraviolet ion Spectra of 
Proteins and Amino-Acids”’, especially the vibrational 
fine structures revealed by Holiday’s ‘moving-plate’ 
spectrographio method, and the advantages and 
problems associated with analytical methods for 
proteins in terms of their aromatic amino-acid 
content. 

It is & pleasure to see so many British authors 
featured in this volume—a weloome recognition of 


British contributions to protein chemistry. One 
suggestion may be made: the publishers should 
consider providing, in each b volume, & 


cumulative list of titles in the whole series. 


DESCARTES: THE FATHER OF 
MODERNITY 


Descartes and the Modern Mind 

By Prof. Albert G. A. Balz. Pp. xiv+ 492. (New 
Haven, Conn.: Yale University Press; London: 
Oxford University Press, 1952.) 68s. net. 


OST studente of the seventeenth century will 
know the name of Prof. A. G. A. Bals. i 
the past twenty years, articles in learned reviews 
a recent volume of essays, ‘Cartesian Studies", on 


reflexion and study. Whether one agrees or disagrees 
with Prof. Balz’s in tion of Descartes, one 
cannot help being impressed by the sincerity and 
depth of his analyms, and it is refreahing to read a 
commentator who has meditated the texts of 
his philosopher and pondered them until he has 
wrought for himself and his reader & consistent 
meaning and interpretation. Prof. Balz does not 
close his eyes to the many difficulties and incon- 
sistancies in the thought of Descartes, but the gaps 
he sees are not of his own making; they are, in one 
sense, inherent in the nature of the problems them- 
selves. Towards the end of his book, he points out 
how fortunate the pursuers of inquiries concerning 
physical Nature are, m so far as their undertakings 
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are relatively simple and they can avail thamselves 
of the aid of the mathematicians. “They cannot 
quite conceal a certain disdain for those who conduct 
inquiries concerning that lesser mystery, man, whose 
baffling unity of oampoeition is the very ground of 
their good fortune.” Yet even the man of science 
may turn himself and experience some of the 
doubt and perplexity of the philosopher. ‘Those 
who pursue the physical sciences would do well to 
look with charity and humility upon those who seek 
to penetrate the mystery we confront because man 
is man, and because the conductors of inquiry are 
men.” It is probable, at the present moment, that 
Descartes would obtain a more sympathetic and 
intelligent understanding of his problems from men 
of science than from the majority of philosophers, 
who would reject, out of hand, both solutions and 
problems as linguistic fallacies. 

The title of this work is & little misleading. Except 
for the last four chapters, the author is not directly 
concerned with Descartes and present problems of 
science and philosophy. It is rather the beginnings 
and growth of the ‘modern mind’ which form the 
main subject of this work, and the concern is with 
Descartes as the father of ‘modernity’, at least as & 
first among equals. Prof. Balz is careful to point out 
that the transition from medievaliam to modernity 
does not merely mean revolé but also conservation, 
not only change and destruction but also revision 
and redirection. The first four chapters are accord- 
ingly devoted to a discussion of the inian and 
Thomistic doctrines, i the famous distinotion 
of Soienti& and Theologis, which set the conditions 
under which Descartes must seek to launch the 
search for truth in the sciences. The next section 
describes this for certainty and is, in fact, 
together with the following section, a detailed analysis 
and exposition of the epistemological and metaphys- 
ical doctrines of the “Meditations”. It isi e; 
in the limite of & short review, to enter into many 
pointe raised in these closely argued chapters. One 
original point of exposition may perhaps be men- 
tioned. The name Cartestus is used to signify reason 
itself, and René Descartes used to describe the oon- 
ductor of the inquiry who proposes to report what 
he has learned from ius. This rhetorical device 
is used to avoid posible misconceptions which may 
i faults in Descartes’s own method and 


arise 

devioes of ion being oonfused with the logical 
structure artioul&tion of his philosophy. Given 
the patience requested by Prof. , I was able to 


follow the elaborate discussion of the methodical 
doubt and the Oogito with comparative ease. Some 
readers may become ali irritated. 

The second part of the book is devoted to a dis- 
cussion of the scientific doctrines of Descartes. It is 
as though the text cammented upon was changed to 
the ‘Principia’, but the emphasis is still upon the 
philosophical aspects. The mmd-—matter or soul-body 
problem is discussed in great detail, and this is one 
of the most rewarding sections of the whole work. 
The texts quoted are well known, but an original 
thinker throws new light on them without forcing or 
distorting their meaning. 

The volume is i y produced, although 
it is somewhat expensive. Personally, I do not see 
the need for quoting the French texts in their old 
spelling, iui may posale d tom ronder, Descartes 
i was & careless speller and often expressed. 
his complete indifference to orthography. Nothing 
is lost by modernizing the text. L. J. Bzok 
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Natural Gas and Natural Gasoline 
By Prof. R. L. Huntington. (McGraw-Hill Chemical 
Engineering Series.) Pp. vii4-598. (London : 
McGraw-Hill Publishing Co., Ltd., 1950.) 685. 
(ius usen REN HAUS Haeo 
1924) is still a favourite to consult on this 
subject. It is none the leas instructive to read & new 
and up-to-date treatise, in this case extending to 
natural gasoline, for so much has happened in the 
evolution of this technology in the intervening time. 
The author is profeasor of chemical engineering in 
the University of Oklahoma where, incidentally, the 
other book was written. Naturally, appeal is to 
engineering students courses in the production 
of natural gas from crude oil, condensate, dry-gas 
flelds, and the manufacture of various producta from 
such new materials. 

A wide range of cognate subjecta is considered. 
The approach is to some extent academic; but 
practical field applications are by no means neglected. 
The course of instruction includes the estimation of 
gas and gasoline reserves ; elements of plant location 
and design; gathering of raw gas residue gas ; 
a useful account of cycling efficiencies in the Cotton 
Valley (Le.) gas-condensate reservoir; elementas of 
natural-gas processing ; and absorption, distillation, 
fractionation, dehydration, storage and transporta- 
tion. That difficult subject, high-preesure pipe-line 
research, is treated with all the mathematical back- 
ground necessarily entailed, and then the book 
Eee aa ae ee 
appendixes, ranging from current specifications to 
methods ite = 

This is a text-book which oan be confidently recom- 
mended to oil technologists, both in the making and 
of ripe experience., 


Statistics for Medical and other Biological Students 


By L. Bernstem and M. Weatherall. . xiit 180. 
and London: E. and 8. e, 
Ltd., 1952.) 185. net. 


HE introduction of statistical methods in 

medicine has to some extent bean uphill work, 
B0 many practitioners by occupation, tradition and 
inclination being more concerned with the individual 
case-study than with the broad survey. It is now 
generally recognized, however, that the medical 
curriculum should include some elements of statistics. 
Drs. L. Bernstem and M. Weatherall have written 
this text-book on the basis of lectures and practical 
classes given by them to medical studente in' the 
first year of preclinical studies. 

The development of the book follows fairly standard 
lines. Two chapters on scientific method and prob- 
ability precede a set on distributions and 
measures of location and dispersion. There follow ` 
three chapters on sampling, two on regression and 
correlation, and introductory chapters on trans- 
formations, the analysis of variance, experimental 
design, therapeutic experiments and the interpreta- 
tion of observations. Much has had to be omitted, 
and a great deal more dealt with by passing reference, 
but these limitations are presumably imposed by 
the size of the book. 

The authors have rightly concentrated on the e 
of statistical methods and their use in medicine. 
mathematics involved in the derivation of these 
methods have either been omitted or reduced to the 
point where they can be mastered by the use of 
elementary algebra. The result is very readable, and 
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if the book does not carry the medical student as far 
along the path as & statistician would like to see him 
go—or as he must go if he needs to use statistical 
methods himself—it at least points hia feet in 
the right direction and gives him a useful intro- 
eure to the statistical problams he will have to 


Practical Pharmacol 
By Prof. J. H. Burn. . viii4-72. (Oxford: Black- 
well Seientiflo Publications, 1952.) 125. 6d. net. 


would not be easy to invent at short notice a 

course of practical work for medical students. 
The experimenta must arouse interest and have some 
relation to practical medicine ; but they must algo be 
fairly anmpie to perform and not take too long. Such 
courses grow gradually ag the years go by; active 
teachers try out new methods and add the beet of 
them to their repertoire in the place of older methods 
which have lost their original importance. The result 
of this process of evolution is an elaborate set of 
instructions which is issued to the studente and 
contains the resulta of the accumulated experience of 
many years: These courses evolve on parallel lines 
m different places; but those who are responsible 
a Ue Sst ira ap 
ence of others, and every teacher of pharmacology 
will be glad to have the chance of learning exactly 
what is done in the pharmacological laboratory in 
the University of Oxford, which is justly famous 
for its technical akill and the variety of ita experi- 
ments. 

Prof. J. H. Burn has written & clear account of 
eleven experiments on isolated organs, seven experi- 
ments on mammals with their circulations (but not 
their brains) intact, two on frogs and one on man. 
These experimenta are all described in full detail, 
with clear drawings by Dr. E. M. Vaughan Williams, 
and a number of beautiful showing the results. 
A few of these experiments have been in all practical 
courses for & long time ; but many of them are quite 
new, and it is clear that the Oxford pharmaoologiste 
have not been resting on their laurels. The book is 
so beautifully printed on gloasy paper that it is a 
little sad to think that many copies of it will soon 
be exposed to all the ‘dangers of the laboratory. 


Technical Publications, 1947 
Pp. xi+499. (New York: Standard Oil Devel oP 
ment Oo.; London: Esso Development Oo., L 
1950.) np. 
HIS second annual volume of papers, by members 
of the Standard Oil Oo. (New Jersey) and five 
affiliated organizations in the United States, which 
were contributed to technical magazines during 1047, 
bears testimony to the talent and and also 
to what the president of the Company in his fore- 
word p _deacribes as the “aggressive 


The subjecta range over the determination of oil in 
place and connate water ; oil in Florida ; ambi 

in gravity interpretation ; palsogeography of 
America; consolidation of sands in oil wells; 
retarting oil shale by fividized solids ; testing 
cracking-catalysts ; liquid—and vapour—liquid ex- 


resinous polymers ; polymers and viscosity 
index; pour-depressant. treated oils; butyl inner 


no. saae February 14, 1953 


Pneumatic tubes and tyre life; heat conduction in 
rubber-like polymers; synthetic elastomers aa plastic- 
izers for polyvinyl resins; infra-red spectroscopy in 
analysis of liquid hydrocarbons; determination of 
eromatios and naphthenes in complex mixtures con- 
taining olefins; Deniges reagent test for tertbutyl 
and isopropyl aloohols ; short-cut methods of infre- 


red analysis; and determination of antioxidants in 
gasoline. The book includes a ing essay on 
the stake of business in American ion, and 


closes with the mention of ninety-five other publica- 
tions published in 1947 by members of the group. 


Journal of the Institute of Metals 

Vol. 76, 1949-60. Editor: N. B. Vaughan. Pp. 
xxvi+706-+118 plates. 80s. Vol. 77, 1950. Editor: 
N. B. Vaughan. Pp. xxiv4-60704-83 plates. 80s. 
(London : Institute of Metals, 1950.) 


HESE two volumes contain fifty papers and 
(Vol. 76) & symposium of eight papers on metal- 
lurgioel aspects of the hob working of non-ferrous 
metals and alloys, together with the presidential 
address, and the Autumn and May Lectures of the 
Institute of Metals. The range of subjects is wide, 
and all thoss connected with the science of metals 
will find much of interest. 
It is instructive to examine the sources of the 
papers, which may be summarized aa follows : British 
.Non-Ferrous Metals Research Association, fourteen; 
universities of Great Britain, ten; Commonwealth 
Dominions, six; industrial, six; National Physical 
Laboratory, four; other Britiah government labor- 
&torieg, three; and research institutions, two. 
The symposium contains six papers from industrial 
sources, and one from the British Non-Ferrous Meta:s 
Research Association. When compared with the 
volumes of pre-war years, the moreased output of 
this last-named Association is remarkable. The 
growth of the Dominion schools is encouraging, but 
the relatively small number of pa from British 
government ratories is le and may well 
affect the recruiting of first-class men for these 
institutions. The universities have maintained their 
position in difficult circumstances ; but I feel that the 
Institute is failing to secure ita proper share of papers 
dealing with the real fundamentals of the science of 
metals. W. HuwxE-ROTHERY 


Smithsonian Logarithmic Tables to Base e and 

Base 10 
Prepared by nad Wellington dace A Rheba 
Murray Spenceley and Hugene Rhodes 
(Smithsonian Miscellaneous Oollections, Vol 118: 
- Publication 4054.) Pp. xiii+402. (Washington, 
D.O.: Smithsonian Institution, 1952.) n.p. 

HIS volume is divided into two equal parta, each 

consisting of two hundred Every page is 
divided into three bare oum containing, 
respectively, the arin of n, 1+n.107 and 
1+ n.101, where ^ through all integers 
from 1 to 10,000. Those to base e (denoted by In) 
appear in the first part, and those to base 10 (denoted 
by log) m the second part, all entries being given to 
twenty-three decimal places. In the tables of common 
logarithms the characteristics are omitted. 

A four-page introduction exemplifies the methods 
of factorization which are most convenisnt for use in 
looking up the logarithm or antilogarithm of any 
given number. To quote & typical example, in which 
it is assumed that the computer has access to & 
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calculating machine, one can express m, correct to 
twenty-three decimal places, as 
8141 x 1.091886 x 1.078307 x , 

1.025638, 28195, 88200 x 107. 
The first three factors can be converted into logarithms 
immediately, and the fourth factor is dealt with by 
replacing In(1 + z) by s — w*/2, and converting, if 
necessary, bi aene eee ee ee ee 
r is obtained 
which contains an error of one only in the 
lace. In oomputing anti- 
speaking, only necessary to 


Finally, it may be said that the book is well bound 


 &nd that the printing, though sometimes a little 


irregular, ia always legible ; there seems little doubt 
that, in the words of the preface, "tho tables should 
be a welcome addition to those already in existence”. 
J. H. PEARCE 

Tensor Anal 

Theory and lications. By Prof. I. 8. 8okomikoff. 
( lied Mathematics Series.) Pp. ix--335. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1951.) 486. net. 


the first two chapters of this book, Prof. I. B. 
Bokolnikoff by way of vectors, linear 
transformations and matrices to the theory of 
tensors. The third fulfils & dual purpose : 
it applies tensor to differential geometry, 
thus enabling the reader to assimilate the technique 
by applying it in a familiar feld, and also collecting 
geometrical results which will be needed in the last 
three chapters. These deal with general dynamics, 
relativity and the mechanics of continuous media. 
The generel dynamics is treated fully ; the relativity 
is intentionally merely a sketch, since so many good 
accounts are already available. The &uthor'8 deep 
ide eater E! makes the final 
ter exceptionally valuable. First he gives an 
of deformation, based on the work of 
abut and Minaplal but then, instead of 
assuming a linear stroas—strain relation, he usos 
thermodynamical ideas to infer a general theory in 
which the classical linearized theory appears simply 
as & special case. A very brief note on fluid mechanica 
ends the chapter. 
The tion is clear and readable, and some 
exercises for the reader to work on are included. 


A New School Blology 
By Dr. F. J. Wyeth. Part 1. 
Qs. Part 2. Pp. viii+811-587. 
G. Bell and Sons, Ltd., 1952.) 
HESE two volumes are stated to be for pupils 
‘taking the Ordinary level of the General Cer- 
tifloate of Education; but it is to be regretted that 
the suthor has not considered the content nor the 
spirit of the syllabus, the time allocation nor the age 
of the pupils. 

A book full of hea type and italics is to be 
deprecated, since it indicates what must be learnt 
without reference to understanding. Facts abound, 
from -the mechanism of the jaws of a anake to tho 
minute structure of a diatom; digestion in some 
detail (with formule of proteins) but not a word 
about dist ; everywhere there are details of structure 
and function, but little attempt to link any of it up 
with human affairs or make it stimulating. 

On tbe whole, this book provides too much and. 
too strong meet for children. D. M. REID 


Pp. vii 4- 310--xvii. 
8s. 6d. (London: 
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STRUCTURE OF ALGAL FLAGELLA 


By Prom, W. T. ASTBURY, F.R.S., and Dk N. N. SAHA 
Department of Blomolecular Structure, University of Leeds 


Ag & natural development of our work on the 
molecular structure of bacterial flagella, we have 
for some time now been engaged also in & similar 
study of algal flagella. Since this is likely to be long 
and involved, we believe it will be of value to set. 
down without further postponement some of the find- 
ings, which have turned out to be so different from 
what was rather hoped from the relatively clear-cut 
resulta of the bacterial investigation. It will be 
recalled that the latter placed the essential substance 
of bacterial flagella (Proteus vulgaris and B. subtslss) 
in tho keratin— myosin — epidermin — fibrinogen group 
of fibrous proteins and correlated the motility 
mechanism with the well-known folding and un- 
folding of polypeptide chains which is the besis of 
the long-range elastic properties of the group!. It 
euer ee! Fxgellac one: be 
as monomolecular hairs or muscles, & oon- 
alusion that.has since been refined by the deduction 
from detailed analysis of the X-ray date that a more 
apt description still would be monomolecular musoles?. 
is & large gap in size and apparent level of 
cotplaxity between bacterial and alexlifisgelle: da da 
at once evident ftom Fig. 1, an electron micrograph 
of a flagellum of Euglena graotlis showing also (inside 
the loop) & short length of a typically wavy bacterial 
flagellum about 120 A. thick; but even so, con- 
sidering the much jump between bacterial 
and hairs and muscles, it seemed not unreason- 
able to expect that algal flagella too might be found 
to ftt just as readily into the scheme. However, 
present indications, while not of course ruling out the 
common broader molecular principles of biological 
elasticity and movement, are against the idea of 
direct conformity with hairs and muscles, as 
ap in what follows. > ] 
algal flagella we have examined so far are of 
Polytoma, Polytoma 18, Polytoma 2a, Polytomella 
magna, Ohlorogontum elongatum, Ruglena gracilis and 
, pure strains of which, together with 
much valuable advice for which we are greatly . 






E 


Fig. 1. Bleoiron micrograph of of Eugens 
E DG IE oun Big ict enathy Of e wary eOactertal 


mdebted, were led by Dr. E. G. Pringsheim, of 
tho Botany Balat. Cambridge. The flagella were 
detached, purified and collected by a combination of 
Gard’s* shaking technique and oentrifugation, and 
yields were obtained of about 5 mgm. per litre. These 
have been, sufficient for our exploratory purposes ; 
but & total of some 200 mgm. proved & severe 
limitation in the end, and it becomes necessary to 
work on a larger soale, as indeed we are now doing. 
There are wide structural differences among the 
various kinds of algal flagella as seen in the electron 
microscope ; but in sprte of these differences, their 
X-ray diagrams are all more or less of the same type, 
revealing, ® main component common, to them all. 
It was not found le to make thin coherent fins 
i sols of bacterial flagella ; the — 
films obtained by deposition and drying of algal 
flagella, though h io, are brittle and only 
alightly oriented. Fig. 2, of vam, flagella, is 
an example of the best we have been able so far to 
accomplish in this respeot—it is unfortunately little 
better than a powder diagram, albeit a surprisingly 
good one from such material. 
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X-ray diagram of a film of Uhtoropgeniue flagella 
las with the beam parallel to the plans of the fita 


In searching for an interpretation of this diagram, 
we have been struck by a remarkably close matching 
with probably half a dozen spacings in the diagram 
given by the polysaccharide xylan (see Fig. 8). This 
seemed scarcely a coincidence, and we asked Prof. 
E. L. Hirst, of Edi to try a chemical analysis 
sa ducere non E E 
were &ble to provide him. However, he could deteot 
no xylose nor any other carbohydrate in appreciable 
amount ; ae SE er ree casa in 

chromatography disclosed o 
plenty of amin Auri Dr. W. R. Mi 
this Department then repeated the analyses for 
protem and confirmed the presence of aspartic acid, 
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X-RAY REFLEIIONS FROM ALGAL FLAGNLLA t 
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glutamio acid, lysine, arginine, glycine, alanine, 
valine, leucines, phen: ine, methionme, serine 
and threonine ; the acidio ami ids predominating 
over the basic. He too unable to demonstrate 
any carboh: te, though rt is felt that this is not a 


because of difficulties associated with 
rotein breakdown 
also & couple of 


the amd 
e simultaneous of 
producta. Dr. Middlebrook 

pon estimations of the nitrogen content, 

t he found only about 8 per cent; so very 
probably it requires 
protein to account for the whole of the flagellar 
mass. 

Our best X-ray diagrams (from Pokgoma and 
Ohlorogontum) show reflexions at the spacings given 
in the first column of the accompanying table. 

These do not appear to oorrespond particularly 


doubts sbout polysaccharide, we should like to 
suggest that the X-ray data accord best with a 
f-protem, structure in & rectangular unit cell of 
dimensions: a= 9-3 A., b = 7 A. (fibre axis), and 
o = 14:3 A. It will be seen from the table that the 
agreement is quite good. The proposed structure 
diverges ‘from that of §-keratm and denatured 
proteins in having (like silk fibroin) an ammo-acid 
\ P 








Fig. 3. TERT ee of d geris (lat) wit sylán 


ing in addition to simple : 
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spacing of 8-5 A. instead of 8-38 A., and an unusually 
large side-chain, spacing of 14:3 A. instead of 9:8 A. 
We have, of course, tried to substantiate this choice 
of axes .by repeated efforts to produce sufficient 
orientation, in the flagellar films, but so far with little 
greater sucoees than to concentrate the 14-3-A. 
reflexion, on the equator of photographs taken with 
the X-ray beam parallel to the plane of tho film—a 
result which is by no meang conclusive on its own, 
but which is distinctly favourable in combination, 
with another observation, made on a thin film that 
had been dried at 105° in the course of intramolecular 
swelling tests (gee below). When this film was photo- 
graphed with the beam first icular then, 
operallel to ita plano, it was noticed that the reflexion 
at 4-05 A. was & little stronger, and that at 14-3 A. 
& little weaker, in the former diagram, suggesting 
that the 4-65-A. spacing tended to lie parallel to the 
film, whereas the 14-8-A. spacing tended to stand 
perpendicular to it. 

As just mentioned, we have also tried to demon- 
strate differential intramolecular swelling of the 
BUDOGBB. oe E 
oould be in this respect between dry and 
wet 


flagella. : 
.À considerable part of the flagellar substance is 
soluble in aqueous ammonia (0:1 M was used), and 
it waa found then, after centrifuging, that prepara- 
tions made from the supernatant gave once more 
practically all the original reflexions; while the 
insoluble residue gave & much poorer diagram, still 
similar though, Hub with greatly weakened side-chain 
reflexions and a moderate new reflexion 


Complementary experiments to those with 
ammonia were carried out by adding a few drops of 
N hydrochjorio acid to a small amount of flagella on 
a glam slide and leaving to dry. The X-ray photo- 
graph of this sample now showed two ki of 
reflexions, one very ‘spo such as may be obtained 
from salts and other of low molecular 
"weight, and the other continuous rings which proved 
on closer examination to be strengthened counter- 
parta of certain extremely weak reflexions in the 
original flagellar diagram. On adding ammonia, this 
.phange brought about by acidification tends to be 
reversed, the ‘spotty’ rings (iad disappearing 
and those of the ammonia-so structure coming 
beck again. - 

Another curious result was obtained after heating 
a sample of wet flagella to about 95° to seo whether 
the orthodox -diagram of heat-denatured proteins 
would be produced. What happened was that certain 
‘spotty’ rings appeared quite close to the positions 
of some of the original continuous rings, as if thero 
were being generated a product of amall molecular 
weight structurally related to the B-protein. 

From the above testa (all perfo on quantities 
of material too small for anything like completeness) 
we have gained the impression, first, that the full 
diffraction diagram posmbly arises from more than 
one component, and secondly, that the protein side- 


. chains are probably combined with, and -perhaps 


cross-linked through, accessory atoms or groupings. 
Actually, the ‘spotty’ (low molecular-weight) lines 
found after the action of hydroohlorio acid show 4 
fair correspondence with the strongest lines in the 
powder diagram of OaCl,,2H,0, so it may be that the 
acid liberates carboxyl groups cross-linked through 
o&leoium or other divalent ions. An alternative 
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explanation that the acid 
lysmes the protein seams 
by the reversibility of the affect 
when ammonia is added. 
_ We are indebted to Mr. K. D. 
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stretched horse-hair (B-keratin); 
but it is at once apparent that 
‘additional factors have to be in- 
voked to account for the former 








in detail (see Fig. 4). For ex- 
ample, in the region where f- 








keratin gives the bands at 1,625 
om. and 1,050..cm.-! associated 
with the O=O stretching mode, 
and the bands at 1,520 om.-? and 
1,550 cm.-! probably due to the 
NH deformation mode, the 

give & relatively smooth hump to- 
gether with a strong band at about 
1,400 om.-!. On acidification with 
hydrochloric acid the latter is elim- 
insted, a depression appears round. 
about 1,600 am.-! with the result 
that the OO and NH bands are 
now unmasked, and a strong band 
appears at about 1,780 om.-! to- 
‘gether with increased absorption in 2 





EBD i 
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the region 1,250 om.-!. Strong ab- e om! 


« 


m m ee one te 7T en 
sorptions at 1,740 am.- and 1,250 4. Infa- 
«m. are known to be agsociated is ! diesen te rae uic ur Magella Gc eng with aac lta 


with un-ionixzed OOOH groupe, in 

conkredistinotion to bends at 1,000 om.-! and 1,400 
«m.-! associated with ionized OOO- groups; so one 
difference at least between the flagellar protein 
complex and -keratin would seam to lie in a relative 
abundance of car groups in the former (af. thé 
predominance af acid amino-acids in the chromato- 


Tet 





gram after hydrolysis). This inference was further 
strengthened by comparisons with sodium alginate 
Ser ae O ney the 
change-over just mentioned from ionized 

to un-ionized COOH groups‘. A small effect 
of a anmilar kind was also observed on treating horse- 


Fig. 6 2 
Fh. 6. Wl mlerograph of a flagellum of Polmále mama roli longitudinally io nine hri, with fnoplent imanevene. 
Fa. 6. Mleotron‘micrograph of a colled-up flagellum of Polyomells magus 
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hair with hydrochloric acid. Incidentally, the flagellar 
y was found to have little in common with 
that of xylan exoept for absorption in the region 
950-1,200 cm.-, where xylan has strong bands 
characteristic of carbohydrates. This might be an 
additional suggestion of the’ presence of sugar rings 
of some kind in the . Another noteworthy 
observation in. what looks like the same connexion 
was made in a comparison.of the ammonia-soluble 
component with the insoluble residue: as with the 
X-ray comparison déscribed above, the infra-red 
spectrum of the soluble product was similar to that 
of the original material, but the insoluble residue 
showed an moreased 
to 1,200 cm.-! relative to the absorption fram about 
1,500 am.-! to 1,700 om.-. 
Several workers have reported already on electron 
microscope studies of various flagellates’, and we 
ourselves, with the help of Mr. A. Millard, have been 
content so far with a limited number of micrographs 
, largely for purposes of guidance in the preparative 
techniques and in relation to the deeper molecular 
oe As noted near the beginning of this article, 
- thare seen in -the electron microscope differences 
in gross morphology that must be secondary to the 
essential mo unity indicated by X-rays. An 
important feature frequently observed is, of course, 
the longitudinal splitting char&oteristio of fibre 
structure. Fig. 5, for example, shows the dimintegra- 
tion of P into nine principal fibrils 
(the origin um being about 2,500 A. thick and 
each fibril about 350-875 A. thick), though this is soon 
accompanied also by transverse breakage. In some 
pictures of Polyioma the longitudinal splitting is seen 
to be proceeding to finer threads still; and another 
common observation is of the tight bending, illus- 
trated in Fig. 6, that &ppeafs to be brought about 
particularly on washing with distilled water. Alto- 
gether, w with this ooiling-up and eventual 
longitudinal splitting and transverse disintegration 


too, it is not ising that filme of such flagella 
should be so bri and unresponsive to orientation 


- It is tempting to speculate an the molecular basis _ 


of the motility mechanism; but the data are not 
enough yet for any really convincing argument, 
especially in view of the seaming wide dissimilarity 
from bacterial flagella. -There is nothing in the avail- 
able évidenoe in favour of a quasi-rigid flagellum 
uw pulses ge ee liie bii di 
to find some counterpart to the transition between 
the a- and guper-oontracted states to which we have 
ascribed the bending movements of bacterial flagella. 
Probably the best guess for the present is that there 
is a B-structure normally stabilized by croes-linkage 
of carboxyl groups through calcium or other divalent 
ions, and that the cross-linkage is periodically broken 
down, for example, by exchange with monovalent 
ions. This would give the chains & freedom of move- 
ment that could result in an entropic shortening, &8 
perpe par pre spate r E eir 
and . These authors observed contractions 
of up to 20 per cent when calcium alginate fibres were 
treated with solutions of sodium or other monovalent 
metal salts. To cause a flagellum to bend into the 
required form, the Interchange between extended and 
shortened chains would, of course, have to be suitably 
distributed, in both time and place, among sub-unita 
of the structure; but there is no obvious difficulty 
about that, considering the way each um is 
built up from finer fibrils. Sufficient of the latter are 
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recognizable in some kinds of flagella to provide & 
framework not merely for a side-to-side beating 
movement but also, if necessary, for & continuous 
spiral wave. 

The idea of chain-molecules normally held straight 
by croas-linkages is supported by the sharpness of 
the supposed side-chain reflexion, its unusually high 
denii evidence for something in addition to simple 
protein; while the X-ray suggestions of calcium 
already "mentioned are by spectro- 
chemical tests kindly carried out for us by Dr. R. L. 
Mitchell, of the Macaulay Institute for Soil Research, 
Aberdeen. He found, among traces of other metals, 
a fair amount of sodium, calcium and magnesium, 
with a relatively small amount of copper, though 
unfortunately the sample of flagella we were able to 
send him "was too tiny for reliable quantitative 

We are now proceeding to remedy this trouble of 
having too minute quantities of material, and we 
hope to be in a position shortly to re-investigate with 
much more tho all the points and pos- 
sibilities raised in this preliminary article. At the 
least, however, it will be granted that we have caught 
a glimpse of a most fascinating new field in molecular 
biology that invites exploration with all the intensity 
and resources at our 
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CHINESE SCIENCE REVISITED (2) 
.By D& JOSEPH NEEDHAM, F.R.S. 


the second of these two articles, the attempt 

will be made to indicate some of the particular 
emphases which exist in the Chinese scientific world. 
of to-day. There is, in the first place, an emphasis 
bien scien rie In & country where so much 
modernization has been needed, this is inevitable ; 
but it does not mean that theoretical studies are being 
neglected, for they are fed by practical experience, 
and the latter alane, it is felt, can keep them along 
the right lines. Secondly,’ there is an emphasis on 
teaching, since the need for properly qualified 
specialista (or ‘cadres’ as they are called) is so 
pressing. Thirdly, there is an emphasis on 
enlightenment, and the bringing of science 
scientific outlook to the vast masses of the people. 
Lastly, something should be said about the philosophy 
of science and the kind of researches which have been 
noteworthy in the past three years. : 

At the end of the last article there was mention of 
geological survey parties—eighty-three of these were 
in the field during 1951. But the geologists have also 
given essential service in the physio hioel 
surveys of areas where railway construction river 
the Lunghai railhead would not have reached Lanchow 
ten monihs.&head of schedule, as it did; without 
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them the ing progress oould not have been 
made with the Huai River Project. In this scheme, 
which will solve the problem of a great river (between 
the Yangtze and the Huang Ho) for generations to 
come, sixteen large retention-basin dams are being 
constructed on the upper tributaries in the provinces 
of Honan and Anhui. Same are already finished, and 
the whole project will be at Iéast on the scale of the 
famed Tennessee Valley Authority. 

In other cases, parties of scientiflo men of very 
varied specialities have taken the fleld. For le, 
‘a party of no lees than fifty experta p to 
Lhasa to see what could be done-to asaist the Tibetans 
‘in improving their conditions of life. This group 
included agronomista, soil scientists, geologists, 
Lot do quem meteorologists, sanitary engineers and 
medical men, ethnologists (for example, Li An-Oh$) 
and historians. Another large party, moluding 


- gynseoologiste and child welfare -experte, Visited. the 


minority peoples -of Sinkiang. 

The current em is on practical tasks can be 
seen. in all fields. some, the results can 
be spectacular. The ootton aphid (Aphis gossypii 
Glover) has long been a great pest,in the cotton- 
growing regions of southern Hopei and the newly- 
formed proyince of P'ing-Yuan., But ita life-cycle 
was not well understood. After several months of 
travel and research in the regions concerned, Ohu 
Hung-Fu and his colleagues of Academia Sinica were 
able to ascertain that this aphid passes the winter 
attached underground to the roota of a common weed 
Lactuca or Ixeris chinensis versicolor. It 1s now 


“possible, therefore, to eradicate it almost completely ; 


this is all the more important a discovery because 
ig rather resistant to known insecticides. While 

was visiting the Academy’s Entomological Labor- 
atory, reports came in of the first è 
soale use (1051) of 
against locusts, 
Hopei.and Anhui. Many 
insect control, such as E-605,6066, ‘Gammexane’, eto., 
are now made in China. 

As for the emphasis on téaching, it can be seen in 
all flelds. For the time being, research is concentrated 
rather in the institutes and laboratories of tho 
Academy, though it goes on to a minor extent in 
university laboratories ; this is as & passing 
phase, for the general principle that the latter should 
also be active research schools is folly admitted. 
Planned expansion in geology, for example,is remark- 
&ble—where there were 35 studente in 1951, there 


were 120 last year, and for this r -1,000 are 
‘being planned for. ee 
University, and the National Medical: College at 


Shenyang (Mukden), formed by the addttional 
absorption of the former Scottish and Japanese 
schools, are indeed impressive in their size and 
vitality. According to Dr. Hu Chuan-Kuei, pri 

of the Peking University Medical College, which 
forty years of history, the student numbers rose from 
400 in Kuomintang times to 1,400 at the present day. 
This includes 260 students in , 160 in 
dentistry, 140 in public health, 40 in n and 40 
in midwifery. The total number of qualified medical 
men, in China is of the order of 50,000 ; but ten times 
this number are urgently needed to give one per 
thousand of the population. Of the 2,800 hsien cities 
in China, however, already more than 1,800 have their 
own State clio or hospital. Besides the mobilization 
of old-style practitioners as auxiliaries, , already 
mentioned, there has been a cubting down of the 
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total time needed to qualify. The full qualification 
will still take five years; .but medical assistants are 
being turned out after a two-year course, and teeh- 
nicians of various kinds need even leas. The oom- 
pression of the curriculum has been done by omission 
of matters which are unlikely to be met with 

the Chinese medical man, for example, the tropical 
diseases of South America. All teaching is now done 
in the Chinese language. I saw, as evidence of recent 
developments, a finely produced new text-book of 
general pathology based mainly on Chiheso material, 
and in Chinese, by Hu Chéng-Hai and others. Of 
course, the Peking University Medical College is not 
the only one in the capital; the Peking (now the 
Chinese) Union Medical College is also functioning 


in : 

Both, for research and teaching, Chineeo soientiflo 
workers now have facilities incomparably greater 
than those which used to be available during the 
confusion and blockade of the Second World War. 
A great many instruments are now being made in 
the big cities such as Shanghai. In Academia Sinica ' 
laboratories, I saw excellant incubators and refriger~ : 
ators, a  vari&ble-bemper&ture ^ inseot-behüviour 
chamber, vacuum , mechanical stirrers, shaking 
missiitnes, ball wills end glaerwate, all uade in Chine 
A kind of ‘Pyrex’ ware is also locally available. 
Microtomes have been constructed by the Chinese 
Union Medical College workshops. At the Shenyang 
Medical ol a consignment of two hundred teach- 
ing from East Germany had just come in 
during one of my visita, and my friends in the 
National Academy were making much use of East 
German catalogues.” If normal conditions of trade 
can be restored, as all must hope, Ohina would 
doubtleas be glad to receive British ecientiflo instru- 
ments. Heavier kinds of equipment are often Soviet 
in origin, and the Chinese are making exoellent use 
of them. 


`- Another emphasis which must be mentioned fs _ 


that on popular education. There is a touching and 

uino thirst for scientific knowledge among the 
Dlinnee le. Shops which sell anatomical models 
and geological charte have a crowd around the - 
windows all day. If the visitor fram the West wanders 
into one of the modern bookshops on a Sunday, he 
will almost have to step over rows of children and 
boys and girls of various ages sitting on the floor and 
agamset the bookcases reading popular science, and not 
paying the slightest attention to him. The assistants 
never insist on readers mang books, though they 
usually do, as they are tively extremely cheap. 
I visited & popular exhibition of astronamy m 
the beautiful Pei Hai Park in Peking. It was 
packed with ordinary people, to say nothing of 


the usual ] proportion of school-children, who 
were with @ simple form of planetarium. 
Most justifiably were special &ocurately 


relating the ancient and medieval contributions of 
the Chinese to astronomy, such as the invention of 
the equatorial mounting by Kuo Shou-Ohing in 
A.D. 1279; and the young man who was demon- 
strating these was delighted that a Western visitor 
was already familiar with these contributions and 
could even elaborate on them. Of great interest also 
was an exhibition of army education set up in the 
buildings surrounding the exquisite, Temple of 
Heaven; here there were many pieces of simply 
constructed for demonstrating funda- 
mental prin of physios, optics and the ; OT, 
to take another example, out-patienta passing through 


wo ase ` February 14, 1953 


the corridors at China Union Medioal College would 
pause to look at illuminated model scenes inset into 
the walls, which explain the cyolee of transmission 
of the chief helminthic infections known in the 
Chinese countryside. Will it not make some difference 
to the world that five hundred million people are 
awakening to the significance of natural science and 
all that that implies ? 

Next, something may be said of a few of the 
researches which have been proceeding during the 
past three years. Stimulated by the importance of 
ethyl mercury chloride as a fungicide, the Institute 
of Physical Chemistry of the Academy has been 
studying the role of catalysts in the formation of this 
and similar compounds. The Institute of Organic 
Chemistry has been working on plant hormones and 
possible new antibiotios derived from oertain plante 
traditionally used m Chinese medicine. From the 
point of view of economy it would obviously be of 
advantage to use as many of these as possible, and 
they are now undergomg more extensive study by 
modern methods than ever before; the Ohma 
University Medical College, for example, hasa special 
department for the investigation of Chinese materia 
medios. In physiology there has been work on micro- 
Ene ye or Dover On Set En d 
nerve tissue during activity. The boratory of 
Developmental Physiology has eqmpleted researches 
on the structure and mode of action of the eye-stalk 
_hormone of Crustacea, and has isolated an active sub- 
stance in the form of its cadmium complex. System- 
atic botany and zoology are bemg actively pursued by 
many workers; often in connexion with important 
practical problems, such as forestry, fisheries, and 
the epidemiology of rodent-borne plague. The 
paleontologists have been studying fossils of dino- 
saurs and their eggs at Laiyang in Shantung Provinoe. 
They have also conducted large-scale excavations m 
the Choukoutien area near Peking in connexion with 
Sinanthropus pekinensis, the precious specimens of 
which were lost during the confusion of the Second 
World War, and are widely believed to be still in 
American hands. Palsobotanists have been cancen- 
trating on the raesozoio foasils of the Szechuan basin, 
and the redwood fossils in the coal beds of Fushun 
in southern Manchuria. Important work has been 
done by the Metallurgical Institute on new kinds of 
nodular graphite cast mon with superior strength and 
properties favourable to mechanical treatment. Its 
Kunming branch laboratory has been occupied with 
problems relating to the bauxite deposita of Yunnen 
province, and similar local needs. In so short a 
review as this it is, of course, i le to do more 
than allude to a few of the subjects on which research 


is po . 
canclusion, 8 few words may be said regarding the 
E E point of view of Chinese science to-day. 
&ooord&hoe with the world-outlook which has 
triumphed in China, Chmese scientists are greatly 
mterested in dialectical materialism. The fact that 
there is very little- o ition to it is noteworthy, 
Riese codon. There was never any 
strong stram of metaphysical idealam, such aa that 
represented by gtonian views, in Chinéee, 
thought. On the contrary, ita finest formulation by 
the school of Chu Hesi in the Sung dynasty (twelfth 
century A.D.) was remarkably congruent with dialect- 
ical materialem, for this school worked with but two 
concepts: ch'i, matter, including its most tenuous 
forms, and i$, the pattern or organization of things. 
These patterns were explicitly recognized to be 
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arranged in levels of organization. For this world- 
picture dialectical materialism may readily be con- 
sidered & continuation. In other words, the age-old 
and refined conceptions of Chinese humanism are 
fusing with dialectical materialiam without that stress 
and strain felt in a Europe which has so long been 
the bettlefleld of! irreconcilable opposites——either 
theological spirrtualiam, or atoms and the void. 


` 


OBITUARIES : 


Prof, F. E. Welss, F.R.S. 


Tua death of Frederick Ernest Weiss on January 7 
at the age of eighty-seven severs one of our last direct 
links with the great men who, in late Victorian times, 
created the science of biology in Britain. The aon of 
parents who were outstanding for their strength of 
character and high principles, he was born in Hudders- 
field on November 2, 1865.- When he was seven years 
old his father died, and his mother with five young 
children moved, first to Heidelberg and later to 
NeuchAtel, to obtain & good education for her 


family. 

Returning to England, Weise entered University 
College, London, 1n 1884, with the objeot of taking & 
degree in botany ; but in his first year he came under 
the spell of Ray Lancaster and devoted much of his 
time to zoology. He learned his botany from Prof. 
Daniel Oliver, D. H. Scott and, in his third year, from 
Prof. Frank Oliver, who had just come from Cam- 
bridge to succeed his father m the chair. After 
graduation, Weiss spent some time at Naples in 
research on Amphtonus, but returned to the study of 
botany as Quain student and lecturer in botany at 
University College. Three years later he was appointed 
professor of botany in Owens College, Manchester— 
now the University of Manchester—in succession to 
W. O. Williamson, the famous pelwobotanist. Weiss 
held this chair until his retirement in 1930, and was 
responsible for the erection of new laboratories, and 
for the creation of a notable school of botanical study 
and research from which many well-known. botanists 
origmated. 

Wess followed his predecessor at Manchester in 
carrying on research on the structure of Carboniferous 
planta, especially on their root systems ; but he also 
carried out investigations on pollination, seed dws- 
persal, genetios and on graft hybrids. He took & 
keen interest in the study of vegetation, assisting m 
the work of the British Vegetation Oommittee and 
later in the foundation of the British Eoological 
Society, of which he was president during 1024—25. 
He devoted much of bus time to the development of 
the botanical department of the Manchester Museum, 
and for many years gave & course of popular leoturee 
in connexion with the Museum. His services to his 
University were considerable. Beaides long periods 
of membership of its Council, he often acted as pro- 
vice-chancellor and served as vice-chancellor during 
two critical years, 1918-16. The appreciation of his 
work waa shown. by the award of the honorary degree 
of LL.D. He was a faithful supporter of the British 
Association, and was president of Section K (Botany) 
in 1911. He became a Fellow of the Royal Society 
in 1917, and served on ite council. 

After retiring from his chair at Manchester, Weiss 
moved to the neighbourhood of Guildford and spent 
much of his time at the garden of the Royal Horti- 


280 


cultural Society at Wialey, where he was chairman of 
the Soientiflo Committee. He was a member of the 
Council of the Society for two periods between 1985 
and 1946 and served on its Library and its Scientific 
Committees, as well as on its Examinations Board. 
His service to horticulture was recognized by the 
award of the Victoria Medal of Honour in 1947. , He 
also devoted much time to the Linnean 

serving as ita president during 1931-34. In 1937 he 
was president of the South Eastern Union of Scientific 
Societies. 

Weiss was & man of exceptional charm and kind- 
ness, combining wisdom and experience with modesty 
and tact ; he was loved and respected by all who had 
the privilege of knowing him. He had wide interesta, 
not only in science and education, but also in social 
betterment and in the improvement of Manchester 
and its surroundings. He took and maintained an 
unfailing interest in the welfare of his students and 
younger ooll ; he was always ready to give 
them help and advice. In all his many imterests and 
projects he was helped by his wife Evelyn, third 
daughter of the Right Hon. Dr. Robert 
Watson, whom he married in 1898, and who, with 
their three daughters, survives him. 

H. HAMSHAW THOMAS 


Sir James French 


W regret to record the deeth of Bir James Weir 
French, whioh occurred at his residence in Glasgow 
on January 14, at the age of seventy-six. James 
Weir French was born in Glasgow in April 1876 
and was educated at Bearsden Acadamy and the 
University of Glasgow, where he graduated as B.Sc. 
in 1898; the degree of doctor of science was 
conferred on him some years later. While still 
at the University he entered the firm of Barr 


y in 1918. He was 
chairman of the firm from 1038 until he retired in 
1949. 

Bir James French had travelled widely and had 
gained considerable technical experience abroad. 
After the First World War, he was attached as an 
expert to the Inter-Allied Control Commission in 
Germany. He was knighted in 1941 in recdgnition 
of his contribution to the equipment of the Fighting 
Services. 

Among important offices held by Sir James French 
in academic and scientific institutions and societies, 
he had been chairman of the governors of the Royal 
Technical College, Glasgow, president of the Royal 
Philosophical Society of Glasgow and lay chairman 
of the Glasgow Art Olub. 

Sir James’a main energy was devoted to the design 
and development not only of the scientific instrumenta 
manufactured by Barr and Stroud, but also to the 
special optical machinery and materials for 
their manufacture. g the First World War, 
lies of optical glass became critical, he was 
ABBOCIE with the late Prof. Barr in the develop- 
ment snd. production of optical glass suitable fat 


ing processes 
and designing and constructing the necessary plant 
and equipment. < 
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Bir James French published many scientiflo papers, 
chiefiy on optical subjects ; but his wide and detailed 
knowledge of the history of glass and porcelain, 
including those of ancient Egypt, made his papers 
on this subject of particularly wide interest. 


Prof. J. S. S. Brame, C.B.E. 


Joan BawuEgL Starronp Braxe, who died on 
Deoember 10 at the age of eight-one years, was an 
authority on fuels and lubricating oils. He was 
educated st St. Thomas Rich’s School, Vincula 
and commended his scientifle studies and training at 
the Royal College of Science. In 1807 he joined the 
staff of the Royal Naval College, Greenwich, as an 
assistant to Prof. V. B. Lewis, who held the chair of 

i . The latter so greatly influenced Brame 
that his guidance he specialized in oil tech- 
nology and combustion, i that of oils in 
farnaces; Brame here laid the foundation for his 
life's work. This association with Prof. Lewis, a 
founder member of the Institute of Petroleum 
Technology, finally brought him to the highest 

ition in this field, namely, president of the 
itute. 

When Prof. Lewis i fram the chair of 
chemistry in the Royal Naval College in 1914, Brame 
was appointed as the first professor of and 
metallurgy, 8 position which he held until his retire-. 
ment from the College in 1932. During the whole of - 


lubricetion, combustion, eto. When it iut Dee 
to use oil as & fuel for the Royal Navy, Brame 
VR PUE Mp. E ibis pen he carried 
on the numerous oil-burning looo. 
ondes cf tis Ra) Great Marien Hadr Qe 
from this experience was able to indicate certain 
conditions for the burning of oil on ships. 

On leaving the Royal Naval College, he was 
appointed & director of Messrs. Alexander Duckham 
and Co., Ltd., lubrication oil ialista, and held 
the position of technical adviser until 1939. 

For many years Prof. Brame lectured at the Sir 
John Cass College, London, on oil technology. These 
lectures were considered a very important part of 
the educational system devised and financed by 
various oil companies for the training of their stafis. 

During his activities at the Royal Naval College 
and st the Sir John Case College, Prof. Brame held 
many important posta, including the chairmanship 
of the Standardization Committee of the Institute of 
Petroleum Technologists, & subject in which he was 
always interested. He was a Fellow of the Royal 
Institute of Chemistry, and of the Chemical Society. 
He was made a Commander of the Order of the 
Britiah Empire in the New Year’s Honours, 1930. 

F. A. Ruppock 


Wn regret to announce the following deaths : 


Prof. Paul Niggli, professor of mineralogy and 
petrology in the University of Zurich and in the Swiss 
Federal Institute of Technology, Zurich, and also 
correspondant for the Mineralogical Section of the 
Paris Academy of Sciences, aged aixty-four. 

Lieut.-Colonel J. S. Vorley, C.B.E., director of 
national parks, Southern Rhodesia, and formerly of 
the Indian Forest Service, on January 2, aged 
fifty-four. : 
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Institution of Electrical Engineers : Awards 


Sm Harry Raine has been elected to 
membership of the Institution of Electrical Engineers 
for his services to the electrical engineering pro- 
feesion and to the science, and for his services 
to the Institution. The Faraday Medal of the 
Institution has been awarded to Sir A. Stanley 
Angwin for his outstanding contributions to the 
development of telecommunications in Great Britain 
and in the international and inter-continental fields. 


Sir Harry Ralling 
Bozw in 1878 and educated at the University of 
Munich, Sir Harry Railing reosived his early training 
and practical experience on the Continent of 
and in the United States. In 1905 he went to 
Witton i ing Works of the General Electric 
Oo., Itd., to take charge of the test department and 
laboratories, and in 1911 he was made & director and 
placed in charge at Witton, where he remained for 
twenty years, & period of rapid expansion and 
development. In 1933 he left Witton for London, 
although he continued to control the organization of 
tbe Witton Works, and in 1941 waa appointed joint 
general manager of -the Compan: ing suc- 
cessively vice-chairman and then and joint 
managmg director. He was knighted in 1944. Sir 
Harry became & member of the Institution in 1912 
and has held numerous offices, including the presi- 
dency (1044). He was also chairman of the Council 
of the British Electrical and Allied Manufacturers’ 
Association during 1944—45 and was elected president 
last year. 


Sir Stanley Angwin, K.B.E. 


Sim STANLEY ÁNGWIN was born at Penzance in 
1883 and was educated at Queen Mary College, 
London. After being a il of Mesers. Yarrow and 
Oo., engineers and ship he joined the Post 
Office i ing Department in 1906. ing the 
First World War he served in the Middle Kast and 
France in the 52nd (Lowland) Divisional Signals 
and was awarded the M.C. and D.S.O. He then 
returned to the Post Office Engineering Depart- 
ment, joining the wireless section, which at that time 
was being expanded, and played a major part in the 
design and construction of the Leafleld, Cairo and 
Rugby radio stations and in the i tion of the 
trans-Atlantic telephone service. Bir became 
^ assistant engineer-in-chief of the Post Office in 1982, 
deputy engineer-in-chief three years later, and then 
engineer-in-chief during 1939-46. During tho tenure 
of this last-named post, for the most part held during 
the streas of war, many significant technical develop- 
ments took place, including the introduction and 
expansion of the ahort-wave overseas radio-telephone 
services which have given Great Britain so important 
& position in world telephony, and the adoption of 
the coaxial cable system as & normal method of 
providing trunk-line communications. Sir Stanley 
was knighted in 1941 and received the K.B.E. in 
1045. He was president of the Institution of Electrical 
Engineers in 1948. s 
Experimental Physics In SENET College, Dublin: 

rof. T. E. Nevin 

Ds. T. E. Navin, who has succeeded the late Prof. 
J. J. Nolan in the chair of imental physics in 
University College, Dublin, ted in the National’ 
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University of Ireland in 1927. His first research was 
done on atmospheric electricity, under Prof. Nolan. 
In 1929, however, he was awarded an 1851 Exhibition, 
and-during the tenure of this, under Prof. A. Fowler 
‘at the Imperial College of Bcience and Technology in 
Londoh, and afterwards in Dublin, he has made many 
mopon aa analyses of bend spectra. University 
College possesses & 21-ft. Rowland grating which has 
been used by him to unravel some very complex 
spectra, including negative bands of oxygen and 
bands of manganese hydride and deuteride. Prof. 
Nevin has also constructed & very large vacuum 
spectrograph, which is likely to come into use shortly. 
In recent years he has made experimental investi- 
gations of cosmio rays, in association with Prof. 
O.-B. E. MoOusker, of the Dublin Institute for 
Advanced Studies. Prof. Nevin has been & member 
of staff of the Physics Department of University 
College since 1981. He was elected to membership 
of the Royal Irish Academy in 1942, and has twice 
been & member of ita Council. Since 1043, he has 
been a member of the governing board of various 
schools of the Institute for Advanoed Studies, Dublin, 
and has delivered leoturee on special topics under the 
auspices of the Institute. 


Mathematics at the Royal Technical College, 
Glasgow : Dr. D. C. Pack 
Taa governors of the Royal Technical College, 

Glasgow, have appointed Dr. Donald Cecil Pack, 

lecturer in mathematics in the University of Man- 

chester, to the chair of mathematics in the College. 

Dr. Pack won an scholarship in mathematics to 

New College, Oxford, and t6ok his B.A. with first-class 

honours in mathematios in 1941. The degree of D.8c., 

for a thesis on & subject in the fleld of compressible 
flow and shock waves, was conferred on him by the 

University of St. Andrews in 1951. In the Second 

World War he served with the Ordnance Board dur- 

ing 1941—43, working on ballistics and the trajectories 

of shells. Later, as & soientiflo officer with the Min- 
istry of Supply, he was engaged in research on gas 
dynamics with particular reference to supersonic 
flow and the effect of shock waves. He was also 
concerned with researches on problems relating to the 
penetration of armour. When the War ended Dr. 

Pack spent some time on supersonic research at the 

Germán supersonic station at Volkenrode. He is the 

author of numerous publications in the fleld of gas 

dynamics, supersonic flow, propagation of shock 
. waves and related problems. ing 1947-51 he waa 

& lecturer in mathematics in the University of St. 

Andrews, and during 1951-52 was a visiting research 

associate professor at the University of Maryland. 

Atomic Energy for Industrial Power and other Uses 
In reply to & question from Mr. Hector Hughes in 

the House of Commons on January 26, as to what : 

progress had been made in British national research 

„stations towards solving the problem of using atomio 
energy for industrial, trevel and other peaceful pur- 
poses, the Minister of Supply, Mr. Duncan Sandys, 
said that the novel problems raised in the production 
of electrical power from atomic energy have been 
studied in the light of experience gained with the 
graphite piles at Harwell and at Windscale. Valuable 
discussions have also been had with Canadian 
experta about the results obtained in the operation 
of their heavy-water reactor at Chalk River, Ontario. 

The most ‘certain method of mg power from 

atomic energy would be to build an improved type 
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of natural uranium reactor enclosed in a pressure 
shell, the heat produced being transferred by a gas 
under pressure through & heat-exchanger to & oon- 
ventional electric-power generator. As & by-product, 
this would yield plutonium, which could be used as 
fuel for further reactors. The potentialities of such a 
reactor are being studied, and, if the prospects prove 
favourable, the construction of an 
atomic-power station of this kind would be oon- 
sidered. At the same time, continued Mr. Sandys, it 
is hoped to develop reactors of a more advanced type, 
known as ‘breeder-reactors’ by reason of the fact 
that they are designed to produce more fissile material 
than they consume. To facilitate the study of these 
methods, a small experimental reactor of this kind is 
being built at Harwell. This should be completed in 
a few months time, and work is proceeding mean- 
while at Harwell and Risley on the design and 
develo t of & full-scale breeder reactor, capable 
of ks e substantial amounts of electricity. A 
suitable sıte for the construction of this plant is being 
sought. 
ora eee reactor moderated with heavy 
water is also being built, which will produce & much 
more intense flow of neutrons than iS possible with 
the present equipment. This reactor is for research 
work and will not be used to generate power. It 
will, however, greatly expand the quantities and 
variety of radioactive isotopes which can be produced 
for industrial, scientific and medical purposes. This 
project will take about four years to complete. It is 
not proposed to undertake work an the application 
of nuclear energy to propulsion until more experience 
has been gained m the devel of stationary 
nuclear power plants. Mr. pointed out that 
it is too early to say with any precision how soon 
electricity generated from atomic energy will be 
available on s significant scale for industrial purposes. 
Nuclear reactors will certainly not supersede existing 
methods of producing electric je in the near 
future; but if the technical problems are solved and 
the new methods prove to be economical, there is no 
reason why nuclear reactors should not, before very 
long, provide & useful additional source of industrial 
power. — 
Increased Expenditure for Research and Develop- 
ment by the Ministry of Supply , - à 
, Iw presenting a Supplementary Estimate for the 
Mimstry of Supply in the House of Commons on 
January 26, the Minister, Mr. Duncan Sandys, said 
that the need for the Estimate arises mainly from 
the increased rate of expenditure on research and 
development : iture for that purpose is 
to exceed by about £21 milhon the £128 
n onefeally provided. Some of the increased 
diture is due to rises in prices and wagee, but 
in the main it providea evidence that the progress of 
the technical and scientific establishments of the 
Ministry, and of the industries working with it, has 
been more rapid than was expected. A special effort 
has been Pio agoelerate Uno EVE nY 
types of airframos, sero-engies, ectronio equrp- 
ment and improved DRE jet um 
: grees Hoan ache 
work a aided Eel Bad Mr. Sandys added that 
there is no doubt that the guided rocket is ono of the 
decisive i and will come to dominate the 
military soene. To hold back our scientific workers 
or technicians in this vital fleld would, he said, be 
fals and dangerous economy. The successful etom- 
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‘bomb test at Monte Belló, continued Mr. Sandys, 
completed an important phase ın our programme of 
atomic research and opens & wider horizon for further 
scientific activity, With the progreas made in studying 
the peaceful applications of atomic energy, it justifies 
an expansion of our development programme in this 
field, and the unexpectedly rapid progreas with pro- 
domom of ETEO AS uence E We erod on 
gold-mining in South Africa and the encouraging 
developments in uranium production in Australia 
have also increased expenditure on atomic energy. 
About £5 million out of a Supp Vote of 
£5-85 million under “Works Services” relates to 
research and development establishments and arises 
out of this programme. 

In the debate on the Supplementary Estimate, 
numerous questions were pressed for further in- 
formation, more particularly in regard to the 
expenditure on research. In his reply on the debate, 
the Parliamentary Secretary to the Ministry of 
Supply, Mt. A. R. W. Low, while declining to break 
down further the figures for the expenditure on 
research, particularly the £9-9 million under Sub- 
head B3 ‘for research and development work .by 
industry, extre-mural research at universities and 
the like, agreed that the Vote would include some 
research work for civil p as well as some on 
atomic energy. He said t he is satiafled that, 
where there are overlapping problems, there is oon- 
sultation with all those óóncernod. No answer was 
given to Mr. Emrys Hughes’s request for a clearer 
indication ea to what is understood by research, or to 
Mr. F. Lee’s inquiries as to the steps taken to facilitate 
the application to industry of the resulte of research 
at the earliest poasible moment or as to the numbers 
of scientific workers and technologists engaged in 
research and the capacity of the universities to 


‘supply them. 


National Institute of Sclences of Jndia : Presidential 

Address, 1952 ; : 

In his presidential addreas to the National Institute 
of Sciences of India, given on October 4, 1952, at the 
Museum House, Calcutta 18, Dr. Sunder Lal Hora 
dwelt on &.number of topics pertaining to science in | 
India. He first mentioned his pleasure that the three 
scientific Surveys of India—Geologioal, Zoological 
and Botanioal—should recently have been grouped 
under one Ministry, that of National Resources and 
Scientific Research ; also to this Ministry there now 
falls the care of the seven administrative units of the 
Indian Museum. Turning to the Institute itaelf, Dr. 
Hora discussed the publishmg of original pe in 
the Institute's ings, forty-four of the -Bix 
submitted during 19051 having been published. The 
delay at present is seven to nine months, but by 
various means, including the printing of routine 
business in a new regular journal, the Bulletin, and 
in the Institute’s ‘“Year Book", it is to find 
more space in the Proceedings for origi work and 
&t the same time to reduce the delay to not more 
than six months. As regards the quality of the English 
in the pa submitted, Dr. Hora pointed out that 
the madara is noticeably deteriorating, and he 
suggested that this fact should be borne in mind by 
the Government when formulatmg any plans about 
the place of the in ite educational 
curricula. Dr. Hore did not fli from making other 
critical camments. Thus, he said that he was dis- 
turbed at the apathy shown towards the activities of 
the Institute, even by ita Fellows, and he went on to 
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indicate that this is but one facet of & general failure 
by Indians to appreciate the merita of their country's 
scientists, as ahown by the relatively poor salaries 
paid to'thoee working in &oedemio circles: and also 
by the tendency to employ foreign scientific advisers 
in preference to local talent. In conclusion, Dr. Hora 
discussed the stepping-up of the biological sciences 
in India, and in tbis connexion the Institute has 
decided to-recommend that departments for the 
special study of certain subjects should be established 
as follows: & marine biological station at Bombay ; 
a central freshwater biological station at Mettur, 
Madras State; animal genetics at a cancer research 
centre in Bombay, & oytogenetica research wing at 
the University of Calcutta and 4 i 
research wing at the University of Mysore; and 
plant genetios at the Indian Agricultural Research 
Institute, Delhi. 


Electron Microscopy of Plant Cilla 


FURTHER observations on the structure of plant 
cilia, by & combination of visual and electron micro- 
soopy, are given by I. Manton, B. Clarke, A. D. 
Greenwood and E. A. Flint in the current issue of 
the Journal of Experimental Botany (3, No. 8, 204 ; 

The cilia of zoospores of Saprolegnia feras, 
OMorosaocus ulvaceus, Allomyces arbuscula and 
Olpidium brassica are illustrated by some excellent 
photographs at magnifications ranging from x 2,000 
(visual light under an oil immermon objective) to 
x 20,000 (electron micrograph). The flagella of these 
muaro-organiams (three fungi and a yellow-green alga) 
showed eleven component strands, these usually 
being clearly differentiated into a central pair and 
nine others. These strands are obeervable in specimens 
which are undergoing fibrillar disintegration. Similar 
strand numbers have also been observed in ferns and 
in green and brown alge. Stained and unstained 
E of Saprolegnia and Chlorosacous have been 
closely compared im the electron microscope and the 
nature of the &rtefacta produced by staining investi- 
gated. Visual and electron micrograph records of one 
and the game stained cell have also been compared. 
Observation of the very distinctive but closely com- 
parable flagellar character in brown algw, yellow- 
green algs and certain fungal and flagellate groups 
has led the authors to the conclusion that these 
groups ‘are phyletically more nearly related to each 
other than they are to other groups, for example, 
green alge (mee also p. 280 of this issue of Nature). 


General Principles of University Research 


Ix Research for Industry (4, No. 5; July 1952), the 
news bulletin of Stanford Research Institute, Dean 
Ernest R. Hilgard, of the Graduate Division of 
Stanford University, writing on ‘Fundamental and 
Applied Research in relation to the University’, lays 
down three ariteri& for the choice of possible research 
projects by & university, including research grants or 
contracts offered by industry or government. First, 
the project should be in line with the profeesor's 
special interest and training; second, it should 
preferably be of a kind to make good use of the 
studente and to provide them with & rounded training 
in research; third, it should normally lead to 
scholarly publication. These criteria do not exclude 
applied research, since it can meet these standards 
provided the inquiries are conducted in the true 
scientific spirit. ining the kinds of research 
which e Hiis be lees favoured by & univer- 
sity, Dean lays down four further criteria. 
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First, projects serving the immediate aims of industry 
or government but lying outside the scholarly 
interesta of the staff and not in the direction of 
intended development; second, those requirmg & 
pace of development best served by non-teaching 
soientiste and full-time technicians ; third, specialized 
projects requiring a staff so large as to disturb the 
equilibrium of fhe university ; and fourth, research 
which requires excessive travel away from the 
university. 

Latin-American Course In Sáo Paulo on Radio- 

Isotope Methodology 


A OOUREA on radioisotope methodology, the first 
of its kind ever to be held m Latin America, has been 
organized by the Faculty of Medicine of the Univer- 
sity of S&o Paulo, Brezil, under the direction of Prof. 
A. Wormall, who has been temporanly seconded from 
the Department’ of Biochemistry and Chemistry, St. 
Bartholomew's Hospital Medical College, London. 
assisted by Dr. Tede Eston, Dr. Veronica Rapp de 
Eston, Prof. P. B. Smith and Miss Constancia Pagano, 
of São Paulo. The course, which started on January 
14 &nd is & full-time one, lasting for six weeks, con- 
sista of two whole days of practical work each week 
together with theoretical lectures on the experiments 


' to be made ; in addition, four theoretical lectures aro 


being given weekly and seminars held in connexion 
with the laboratory work. Those taking the course 
are graduates in science or medicine, and thirty 
men and women are at present participating, nineteen 
being from Brazil and eleven bemg holders of Unesco 
fellowships from other Latin-American countries ; 
the limitation in numbers is due to the difficulties of 
accommodating the practical work, but there is no 
restriction on the numbers who may attend the 
lectures, and, ın fact, four others are doing so. Most 
of the participants hold responsible positions in 
universities, research institutions or hospitals, and ıt 
is hoped that the course will enable them to make 
peer use of radioactive isotopes for research and 
or olinioal medicine. Further details oan be obtained 
from the Laboratório de Isótopos, Faculdade de 
Medicina, Oeira& Postal 2921, Sdo Paulo, or the 
Divisio de Difusão Cultural, Reitoria da Universidado 
de São Paulo, rua Helvetia 49 a 55, São Paulo. 


Physical Society’s Annual Exhibition 


Tan thirty-seventh annual exhibition of scientific 
instruments and & tus arranged by the Physical 
Society will be held during April 13-17 in the Imperial 
College of Science and Technology, Imperial Institute 
Road, London, 8.W.7. A return has been made to 
the practice of former years of placing the whole of 
the exhibition in the main buildings of the College 
(except for one heavy exhibit housed in the Mathe- 
mdi alice of the Huxley Buildmg, Exhibi- 
tion , for which tickets of entry will not be 

i . Three discourses, each lasting approx- 
imately forty-five minutes, will be given at 6.45 p.m. 
i Chemistry Lecture Theatre as follows : 
. E. O. Bullard (National Physical 


April 15, Dr. L. A. Jordan (Paint Research Station). 
‘Particles, Pellicles ; Pigments, Paints and Physics" ; 


ril 16, Prof. W. V. Mayneord t of 
Physios,, Royal Cancer Hospital), ‘‘Scintillation 
Counting and its Medical Applications”. A hand- 


book giving details of the exhibita will be published 


` early in March and will be available at the exhibition 


or ordered from the Physical Society (price 6s., or 
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T8. 8d. by post). The exhibition will be open at the 
following times : April 18, 10.30 a.m.—8 p.m. (Fellows 
and Press only, 10.30 &.m.-2 p.m.); April 14-16, 
10 &.m.-8 p.m. ; April 17, 10 &m.-5 p.m. Applice- 
tion for tickets, which are of various types, available 
for part or all of these times, should be made as soon 
88 -possible to the Exhibition Secretary, Physical 
Society, 1 Lowther Gardens, Prince’Consort Road, 
London, 8.W.7, from whom all further particulars 
can be obtained. 


Electronic Instruments In Atomic Energy : Course - 


at Harwell 


A SPEOLALIZAD course on the design, use and 
maintenance of electronic instrument used in nuclear 
physics, radiochemistry and in work with radio- 
isotopes will be held at the Isotope School of the 
Atomio Energy Research Establi t, Harwell, 
during March 16-20. The course will be limited to 
twelve people who are physicista or electronic 
engineers holding & degree or equivalent quali- 
floation, and will motude lectures and practical work 
on counters, D.C. and pulse amplifiers, coincidence 
units, scalars and rate-meters. The instructional staff 
will be drawn from the Atomic Energy Research Estab- 
lishment, but the Isotope School is outaide the security 
fence and the subject-matter will be entirely un- 
classified. The fee for the course is 12 guineas, and 
living &ooommodation (at Buckland House, near 
Faringdon, which is one of the senior staff hostels of 
the Establishment), transport and morning and 
evening meals will be provided at a charge of 7 
guineas. Application forms can be obtained from the 
ra ivigion, A.E.R.E., Harwell, near Didoot, 

erks. . f 


Royal Soclety Lectures for 1953 

RovArn Soaisty Lectures for 1953 will be delivered 
as follows: Croonian Lecture, on June ll, by Sir 
Ronald Fisher, professor of genetics, University of 
Cambridge ; ian Lecture, on May 7, by Prof. 
N. F. Mott, profeesor of physics and director of H. H. 
Wills Physics Laboratory, University of Bristol; 
Ferrier Lecture, on December 10, by Dr. F. M. R. 
Walshe, consulting physician to University College 
Hospital and to the National Hospital for Nervous 
‘Diseases ; i 


ber 5, by Dr. K. M. Smith, director of the Plant Virus 
Research Unit (Agricultural Research Council), 
Molteno Institute, University of Cambridge. 
Announcements 

THe Council of the Royal Society has appointed 
Sir James Ohadwick as the Rutherford Lecturer for 
1958 ; he will deliver the Lecture at MoGill Univer- 
sity, Montreal, in the autumn. This is the second 
Rutherford Lecture to be given under the terms of 
the Rutherford Memorial Fund, the first having been 
delivered last year in New Zealand by Sir John 
Cockoroft. 

THe Guthrie Lecture of the Physical Society, 
which is grven annually in memory of the founder 
of the Bomety, will be delivered on March 18 in the 
Lecture Theatre of the Science Museum, Exhibition 
Road, London, 8.W.7, at 5 p.m., by Prof. M. Born, 
who will b gom on “The Conoeptual Srtuation in 
Physios and rte Prospects of Development". 

A OENTHNARY Lecture of the Chemical Society 
will be grven by Prof. A. Tiselius, of Uppsala Univer- 
sity, at 7.30 p.m. on February 26 in the Lecture 
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Theetre of the Royal Institution, Albemarle Street» 
London, W.1. The subject of the Lecture will be 
“Some Applications of the Separation of Large 
Molecules and Colloidal Particles”. 
A CHNTENARY EXHIBITION of prints from the 
Photographio Society's Permanent Collection 
photographic apparatus collected by the Society 
and the Science Museum has been arranged at the 
Science Museum, Exhibition Road, London, 8.W.7, 
and in the Bociety’s House, at 16 Princes Gate, 
London, S.W.7. The Exhibition will be open from 
February 17 until March 28. 


Ar the general monthly meeting of the members 
of the Royal Institution, held on February 2, Mr. 
Stanley Robson was eldbted secretary to fill the 
vacancy caused by the resignation of Prof. A. O. 
Rankme. 


Mr. A. B. DuxcAN, chairman of the finance com- 
mittee and a member of the Scottish committee of 
the Nature Conservancy, has been appointed chair- 
man of the Conservancy in succession to Bir Arthur 
Tansley. 

Mr. M. W. THENG has been appoihted an assistant 
director of research of the British Iron and Steel 
Research Association. He will continue as head of 
the Physics Department of the Association. 

- Mu. F. E. Bruce has been appointed to the 
University readership in lio engineering 
tenable at the Imperial College of Science and Tech- 
nology, London. The degree of D.Sc. (Engineering) 


‘of the University of London has been conferred on 


Mr. Stanley Whitehead. : 


Tun third annual conference of the Ergonomioe 
Research Society will be held in the Department of 
Human Anstomy, University of Oxford, during 
April 18-16, and will.take the form of a symposium 
on "Human Performance: ita Measurements and 
Limitations”. The conference will be under the 

i ip of Prof. W. E. Le Gros Olark. A fee 
of 30s. is charged for those who are not members of 
the Society. Limited accommodation is available in 
Brasenose College. Enrolment forms (to be oom- 
pleted at the latest by March 31) and further informa- 
tion oan be obtained from H._Murrell, Spinneys, 
Marlpit Lane, Heedlees Oros, near Redditch, Wores. 


A oonferenoe marking the twenty-fifth anniversary 


‘of the Sub-Committee on Dust Technology of the 


Verein Deutscher Ingenieure will be held in Easen 
during March 26-27. After an introduction by the 
chairman, Robert Meldau, a number of papers will be 
read, including one by Prof. P. Jordan (University of 
Hamburg) on the distribution of fme dust in new 
theories on world creation, another by Prof. Correns 
(University of Gottingen) on dust in the formation of 
sedimentary rocks, and seven other papers dealing 
with various aspects of dust techhology. 


Tus first Marjory Stephenson Memorial Lecture 
will be given by Dr. D. D. Woods at the Royal 
Institution, Albemarle Street, London, at 6 p.m. on 
April 18, his subject being “The. Integration of 
Research on the Nutrition and Metabolism of Micro- 

isa". The Lecture is open to the public. The 
Marjory Stephenson Memorial Fund is administered 
by the Society for General Microbiology, and the 
Lecture will be given during the sixteenth general 

i of the Society. Further details can be 
obtained from the general secretary of the Society, 
Dr. J. G. Davis, 52 London Road, Reading, Berks. 
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HYDROBIOLOGY AND INLAND FISHERIES OF AFRICA 


Maso dk le of the symposium as a means of 
ook and aimoddesne new work in MANDS 
Sede pur codice Tcal al ccn 
portion to the isolation of the workers oonoerned. 
Thus symposia have special value in the more remote 
parts of the world where many workers are to-day 
striving towards common objectives in small in- 
stitutes or organizations hundreds or even thousands 
of miles A good example was the symposium 
on African hydrobiology ‘and inland fisheries which 
was held during October 14-17, 1952, under the mgis 
of the Scientific Council for Africa South of the 
Sahara. It brought together more than forty workers 
in these subjects from sixteen different territories in 
Africa, inoludmg Belgian, French, Portuguese and 
British Colonies, the Union of South Africa and 
ee Rhodesia. The site was Entebbe in 
A nal s lon on ies alee Dy citu 
le on three sides by Africa’s 
pae 
The symposium was opened by Sir Andrew Cohen, 
Governor of Uganda, in an erudite speech in French 
and English. He mentioned the progress in African 
scientific co-operation, which is being achieved by 
the Commission for Technical Co-operation in Africa 
and by the Scientifio Council for Afnoa South of the 
Sahara, and pointed to the importance of the develop- 
ment of fisheries in solving &~major nutritional 
problem of Africa, particularly in & like 
Ugands, which has more than its fair share of lakes 
and swamps. He referred particularly to the need 
for scientific background: “It is & commonplace,” 
he gaid, e gros that tte Ged. nob bo fopoated abe 
licly, that one of the mam keys to agricultural 
development lies in the knowledge of soils. In the 
development of fisheries the water is the soil, and 
yet we know too httle about our waters”. 
The contributions and discussions inevitably 
covered, & wide range, including comparison of the 
organizations in the various territories, information 


Tapia, and this led to discussion on the trans- 
portation of fish from one drainage besin or fish 
region to another. It was generally agreed that, while 
economic development cannot be held up; it is more 
importent during the next few years to learn more 
about the local endemic species in their natural 
waters and under conditions of culture, than to dis- 
tribute widely those few species which have already 
proved themselves useful under domestication. 


Sessions devoted to natural waters included same 
important contributions on uction biology from 
the East African Fishery Organization's 
laboratory at Jinja, which has now been in existence 
for several years. R. B. A. Beauchamp and G. R. 
Fish, for example, threw considerable light on the 
highly complex hydrology of Lake Victoria. Dr. J. 
Rxoeka, from the University College of the Sudan, 
described hydrobiological researches on the White 
Nile, particularly the influence of the reservoir 
contained by the Gebel. Aulyia barrage near 
Khartoum. 

An, academic note was counded in discussions of 
the ecology of tropical introduced by Prof. 
L. C. Beadle, of Makerere Oo and on the biology 
of speciation in African lakes introduced by Dr. E. B. 


W This turned around tho debatable 
problem of sympatric and allo ic speciation, which 
Wes particularly, by P. H. Greenwood from 
his ies of Haplochromis flocks in Lake Victoria, 


Miss R. Lowe on the associations of Ttlapia species 
from Lake Nyasa and elsewhere, and Dr. G. 8. Carter, 
who is ing & year at the Jinja Laboratory on 
sabbatical leave from Cambridge. 

Much new information, was brought to light on 4 
variety of Afrioan fishes in relation to their environ- 
ments, particularly those of eoonomio importance 
and including the introduced species of trout in the 
highland areas. A feature of the meeting was an 
account of research on fish-eating birds and on the 
ecology and economic status of the crocodile by 
another visiting worker from Cambridge, Dr. H. B. 
Cott. His results promoted discussion on, the policy 
which should be adopted by Governments in applying 
some control to the industry in crocodile skins, which 
in some waters may threaten the very existence of 
crocodiles. Whereas views were that the 
crocodile is an animal which could well be dispensed 
with in areas of economic fisheries, particularly on 
account of the destruction which it causes to fishing 
neta, tt was generally admitted that ite influence on 
food chains is yet i tely known and might 
sometimes be beneficial. For example, an experience 
was recounted from Madagascar that the destruction 
of crocodiles had been, aasociated with an increase 
in the incidence of rabies: crocodiles no longer 
eliminated rabid dogs which were dri 

Prof. J. Millot (of the Muséum d'Histoire 
Naturelle, Paris, and of Madagascar), who was ohair- 
man of the symposium, remarked in his concluding 
speech that the meeting as & whole had provided the 
opportunity for a thoroughly useful exchange of 
experience and views from & v wide region, and 
the contributions and discussions achieved a high 
scientific standard. The fact that the hydrobiology 
of Africa is achieving & considerable importance and 
is leas isolated than formerly is illustrated by the fact 
that no lees than ten of the participants at this 
symposium expect to attend the Twelfth Inter- 
national Limnological Congress, to be opened during 
August at Cambridge. The language problem, which 
is Bo apt to impede international meetings, was 
solved by simultaneous ue at the sym- 
poerum. A full record will as an official 
publication in due course. x WORTHINGTON 
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SIGNIFICANCE OF .RACIAL 
DIFFERENCES : 


DE G. M. MORANT'S informed and olearly 
reasoned pamphlet on ‘The Significance of 
Racial Differences”’* makes an important contribution 
to the series of publications on the question of race 
published by the United Nations Educational, 
Scientific and Cultural Organization. Racial differ- 
ences, their extent and their signifloanoe, are burning 
qe to-day when racial Btreeses are rampant. 

has been Sntablidhed by & oentury of scientific 
may M po Mors widely Kiowa, aL ME 
methods of spprosch to sugh questions more widely 
understood. opular views of the matter are still 
nebulous enough to be swayed by anyone who 
thooses, for his own ends, to spread ‘racial’ 
dogmas which cannot readily be proved true or 
false.” 

Racial drfferenoes, physical and mental, have 
indeed been & subject for literary discussion for two 
thousand years and more. But a fundamental weak- 
nees is that it has no agreed systematic method of 
considermg such questions of group. difference. The 
classes of evidence chosen for emphasis and the 
choice and interpretation of items in those classes are 
usually such as best fit some theory of the 
writer’s ; they offer a wide field for bias and produce 
many contradictory conclusions. But certain tend- 
: encies are general: -to regard aa ‘racial’ many differ- 
enoe that are environmental or cultural; to reduce, 
for simpler thinking, the variety that every groyp 
exhibite to the uniformrty of & single type; to endow 
that type with the more extreme and striking attrib- 
utes of a few, rather than with those of the group as & 
whole; and to assume that groups which are markedly 
different i in regard to some obvious physioal attribute 
must have certain marked differences in mental 
make-up. 

Scientific inquiry, on the other hand, whether 
into the physical, phymological or mental con- 
Strtution of human groups, has the same 
basic method of approach, which the author 
describes. By techniques of analysis which compare 
groups as a whole, it has established for many 
attributes (or ‘characters’), especially physical, the 
actual extent of racial differences. ‘The ways in 
which men difer are of small account compared 
with the ways m which they are alike, but the 
former make up the class defining individual and 
group distinctions.” 

Though the physical differences between groups 
may often have little practical i Trtance—apart 
from the influenoe on attitudes and intercourse of 
any that make very obvious distinctions between 
peoples—the resulta of the study of the physical 
characters have this advantage : that most characters 
of form, size or colour pre mainly (and blood groups 
are believed to be entirely) determined by hereditary 
factors; whereas the outward manifestations of 
mental characters are determined to & considerable 
extent by experience and sooial environment. In 
both cases ıt is the hereditary, the racial, factors 
that are in question, and the ampler findings in 
regard to physical characters can throw light on the 
more complex question of the mental differences 
between racial groups. 


Differences”. (The Race Question m 


ica i 
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Within all racial groupe for which there are adequate 
records over the past seven thousand years, physical 
variation as recorded is of much the same order: 
rather lees, a8 a rule, in the earlier series than the ` 
later, but not much; rather more in modern Europe 
than elsewhere, but with exceptions. There is oon- 
siderable variation in group averages; but for very 
few 'oontinuous variables’, apart from characters of 
colour and hair form, can groups be found the 
distributions of which do not overlap. Even in 
stature, and taking groups at opposite ends of the 
range, the tallest Congo pygmy 18 about as tall as 
the shortest Dinka; and in irs of racial series 
selected at random about one m three would differ 
in average height by leas than 4 om. m pur by 
a slip, says “about one in 180" (p. 3 ), & figure 
contradicted by the evidence of his DU Eo 
also, in stating (p. 41) that no other measurement 18 
known to differentiate racial populations as effectively 
as stature and cephalic index, he overlooks nose- 
breadth, which differentiates more effectively than 
either—hand-breadth probably too (Man, 50, No. 14). 
These errors do nothing to weaken his argument. 
For almost all metrio characters, inter-racial variation 
is leas than intra-racial, and the distributions for even 
the most divergent groups overlap widely, so that a 
large proportion of the Priividuala belonging to one 
oould belong to either. : 

Valid compansons between averages for 
innate, hereditary, mental ability Pana: disposition are 
difficult to make for racial groups whose mental 
experience is very different; but mental tests have 
at least shown & wide range of variation in any group 
tested, and—allowing for differences of background— 
wide overlap in group distributions. A rule found to 
apply to all forms of life is that variation within 
inter-breeding groups is associated with variation 
between such groups; and it is improbable that 
man’s mental characters, unlike his physical, are an 
exception. ‘The general inference is that there are 
racial differences m mentality, although clear demon- 
stration of them—regardmg particular characters and 
particular pairs of populations—is not available yet". 
The differences are not likely to be all in favour of 
the game groups. Nor does it necessarily follow that 
& wide average difference in some physical trait ig 
associated with a wide average difference in some 
mental trait. Also, the average mental differences 
may be small: existing evidence suggests ‘‘that 

group diversity tends to be leas in degree for mental 
testa than for body measurements’ —ıf leas, not leas 
t. 

Dr. Morant points out an aspect of group difference 
that, for mental characters, may make a distinction 
of mportance. Two overlapping distributions of 
which the mean values are not far apart are yet 
likely to differ considerably in their relative he 

ea of individuals having extreme valuea of the 
Tee “There may be almost equal proportions 
of stupid, mediocre and able people in two popula- 
tions; even so, exceptional, ability may be found 
with a of 1 in J,000 in one group and 
with a frequency of 1 in 10,000 m the other. Having 
a larger proportion of exceptionally able members 
may be & factor whioh tells decisively m favour of a 
population in the course of centuries or milleniums.” 
One might go further than does Dr. Morant in this 
informative and thoughtful pamphlet: at turning 
points in & nation’s history it may tell decisively, 
Mon briefly, on ita whole future course. 

M. L. TinpESLBY 
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NEW ZEALAND FOREST SERVICE 
REPORT FOR THE YEAR 1950-51 


HERE is & breezy directness about the annual 

forestry reports of New Zealand* which should 
invite public attention. Yet under the heading 
“Purpose of Annual Report”, the Director of Forestry 
writes: ''Praotically without exception the annual 
reports of the Director of Forestry have been used 
consistently since 1934 to review forest policy. There 
have. becu few if any Roote of policy tint have mot 
been reviewed on numerous occasions. Primarily, 
these reviews have been, intended td inform Parlia- 
ment on the Departanent’s discharge of ita responsi- 
bilities under the various Forest Acts and -their 
amendments. Equally, they håve been directed at 
the public in the expectation that, the annual reporta 
being public. documents freely available both to the 
prees and to interested bodies, the public would be 
adequately informed of the evolution of forest policy. 
That expectation has proved illusory. A month 
seldom passes without there being some definite 
evidence that policy reviews are either not consulted 
or completely ignored. Olearly, annual reports are 
insufficient in themselves to promulgate forest 
policy”. In forestry matters the Director is not alone 
in this discovery. 

One of the chief troubles in New Zealand, as else- 
where in both the Old and New Worlds, is fire damage. 
The Director contrasts New Zealand with Scandinavia 
where, he says, fire protection work is much less 
costly because the people have become forest-minded. 
This is true of the peoplea of other parts of Western 
Europe, and we have yet to acquire this attribute 
in Great Britain. In New Zealand, on the other hand, 
says the report, there is a tradition óf land-olearing 
to make farms, apd most of the people of the cities 
are out of touch with fotests and forestry. In order 
to improve fire publicity, the campaign against flre 
is now to be merged in publio relations affairs. 
> In the annual report for 1948-49, under forest 
policy, it was announced that the decision had been 
taken by the Government to establish a saw mill 
and a pulp and pe mill at Murupara on the 
Rangitaiki River in the Rotoma Forest Conservancy 
—the first of its in the Dommion (Beo Nature, 
165, 966 ; 1950). ere was afterwards considerable 
hesitancy in embarking on this great scheme to exploit 
the extensive forest in question. The 
development is of high interest in its novel departure. 
Later in the year the Government finally took the 
momentous decision to proceed with the project, and 
in order that the resources of this great forest may 
be exploited without further delay, the Government 
effected, during the 1950 session, the passage of 
legislation empowering ‘the construction of the 
Edgeoombe-Murupera Railway and granted financial 
authority for the work. 

On the subject of soil conservation, about which B0 
much is talked and written nowadays, the report 
correctly says : “The joining of soil conservation with 
river control has served to cloud the fundamental 
issue that in the final analysis both soil and water 
problems are essentially land and not engineering 
problems". The example is given of the failure of 
the British groundnuts scheme, and allusion is made 
to serious fears that all is not well with the much- 
advertised Tennessee Valley Authority schame. As 


* New Zealand State Forest Service . Annual Report of the Director 
of Forestry for the Year ending 81s March 1951. Pp. 79. (Wellington: 
Govt. Printer, 1051.) 1s. 6d. 
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is well known, the.necessary protection of the head- 
waters of the various waters upon which the scheme 
is based was ignored. 

It is estimated that 80 per cant of the erosion and 
flooding troubles of New Zealand would ultimately 
disappear if land and forest fires could be entirely 
eliminated ; & further 15 per cent would be reotifled 
if overgrazing by wild life and by farm animals 
could be stopped, and other better farming practices 
universally instituted. E. P. StesBine 


METEOROLOGICAL OFFICE 
REPORT FOR THE YEAR 1951-52 


S panca terae e (ie sence ot the Ditecias 
of Meteorological Office for the year ending 
March 81; 1952*, is the attention which is being 
devoted to the study of the atmosphere in the region 
between sbout 30,000 and 50,000 ft. in height— 
roughly the top of the troposphere and the lowest 
part of the stratosphere. This region is particularly 
mmportant because jet aircraft fly in it at a fuel 
consumption which for the distance covered is leas 
than at lower levels. The winds there are sometimes 
very strong, having bean known to exceed 150 kno 

(about 280. km./hr., and the air is sometimes 
bumpy for no visible cause (such as thunderolouds) 
which would give warming to pilote. The forecasting 
of wind-speed and -direction and turbulence in this 
Tegion is an important meteorological problam. The 


in attention given to the upper atmosphere is 
partl own by the formation during the of & 
new of the Office for detailed of the 
Climatology of the Upper Air; previously, this work 


had been the function of a section of the Overseas 
Climatology Branch. Research into the forecasting 
of winds at high levela has continued during the year, 
and analysis of occasions of clear-air turbulence has 
confirmed earlier indications of an association between 
turbulence and the presence of marked variation in 
wind-speed in the vertical and horizontal directions. 
The work on turbulence included observations by 
the Meteorological Research Flight of the behaviour 
of smoke trails emitted by aircraft. 

The forecasting of radiation fog is a major meteor- 
ological problem of importance to all forms of 
transport. A ial organization was set up at 
Cardington (Bedia) to atanma the developmans of 
fog. The work includes obeervations with the aid of 
instruments which oan be carried by kite-balloon to 
more than 2,000 ft. Hxperimental forecasts for four 
days &head were prepared twice weekly in the Fore- 
cast Research Division. A measure of success was 
attained ; but the reliability of the forecasts was not 
sufficient to enable a decision to be made to devote 
additional staff to this work. Among other subjecta 
of research described in the report are the study of 
cloud structure by radar, icing on aircraft, and the 
develo t of instruments, such as the. radar 
theodilite, for measuring upper winds. ` 

The meteorological services provided for the Royal 
Air Force and Army, civil aviation, the general publio 
and industry continued to expand. A large meteor- 
ological exhibition was set up in the Dome of Dis- 
covery of the Festival of Britain Exhibition in 

M Report. et ice Me Offices pre- 

ého Meteorological Committee to the of Btate for 
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London. The exhibition included a weather-fore- 
casting unit at which a spécial souvenir weather 
report and forecast was compiled, and more than 
150,000 ies were sold to visitors. The overall 
strength of the Office staff decreased from 2,601 to 
2,589 during the year; but the scientific officer class 
increased from 160 to 165. A number of university 
studentas, mainly of physics and mathematios, worked 
in the research centres of the Office during vacations. 


DRYING OF HIDES AND 


SKINS 


i tn iras onis uino axperimantál wock ta ea 
yielded results "which established principles for the 
correct drying of hides; the experience gained since 
that time has now been described by J. R. Furlong, 
principal of the Colonial Producta Aao Bureau 
- (Plant and Animal) (Colonial Plant and Animal 
Products, 2, No. 4; toa 

To obtain the best le leather from a hide, it 
ig daeh to posce te ihe anning opoto 
without reducing the hide to a dry state. Many 
countries, however, have insufficient native hides for 
their needs, and it is necessary to bring supplies from 
overseas or long distances to the tanneries. The 
distance which green or lightly salted hides can safely 
travel without damage caused by putrefaction is very 
limited, and it is easential to submit the hides to 
some process of curing in order that they may be 
transported and stored without deterioration. The 
curing may oonsist of salting the hide and trans- 
porting it in & wet-salted condition—an expensive 
method applicable to the best qualities of hides, or 
the material, after salting, may be dried out and 
sent to the market in a dry-ealted oondition. In 
many countries, however, salt is scarce and the use 
of the imported material would be too costly. 
Reoourse is therefore made to the procedure of air- 


r 


drying as & method of preservation. This is practised- 


in many hot countrie, particularly in the Afrioan 
continent. Dry hides represent & large proportion of 
the ion of the entire output of such countries 
as Nigeria, Hast Africa, South Africa, the Sudan and 
Abyssinia, while India and South America are also 
large producers of dry hides. 

Dry hides are an important clases of raw 
material for the tanneries of the world to-day. In 
the decade before the War many tanners had 
developed & technique for ucing leather of the 
highest quality from this of hides, and during 
the War a still larger number of tanners in the 
United Ki were foroed to use Colonial dry 
hides for the first thne. While Continental tanneries 
had always handled Oolonial hides, it is the great 
advance which has been made in.this‘connexion in 
the United Kingdom, as a result of war-time experi- 
enoe, that is of 
to obtam good results, and it is to Colonial sources 
that English tanneries now look for increasing 
ai arta r rial aoa er 

bun cep e cep eat me a 
used in the suspension-drying of cattlé, goat an 
sheep skins, and emphasizes that the old method of 
drying hides and skins on the ground is liable to 
oeuse serious damage, and should never be employed. 

hides and skins on the ground should be 
prohibited in areas where the improved proeesses of 
suspension-drying are practicable. 
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HANDLING OF RADIOACTIVE 
AND TOXIC SUBSTANCES 


N edited report of the proceedings of the sym- 
posium on the handling of radioactive and 
toxic substances, which was organized by the 
i Division of the Atomic Energy Research 
Establishment, Harwell, and which was held in two 
seasions on September 10-11 and 13-14, 1961, at 
Buckland House, near Faringdon, Berks, has 
recently been issued*. Sixty-four representatives 
from the chemical industry, universities, hospitals, 
government research establishments and the atomic 
energy. projects of Western European countries 
attended. A list of the various reprosentatives and 
their ive organizations is included in the 
report. chairman, Dr. R. Hurst, welcomed the 
representatives, and mentioned that the original 
suggestion to hold such & symposium came from Dr. 
R. Spence, the head of the Chemistry Division at 
Harwell. 

The contributed papers and subsequent discussion 
centred around three topics: the use of glove boxes, 
remote control of chemical operations and laboratory 
Epis and decontamination. Dr. Hurst, who 

the various improvements and 
ee in the design of glove boxes which 
experience of their use at Harwell has indicated. He 
stated that glove boxes provide the simplest means 
of confining a chemical operation so as to prevent 
the spread of radioactivity, or to exclude o 
dust or harmful organisms. Suitable gloves oped 
Foe ee nnl ee Oe aA UR Ee 
The use of heat-sealed po d bags for the 
transfer of active ma i8 into or out 
E E Mr. J. G. Bel 
then gave details of a glove box dæign with double- 
wall protection for work on alpha-active materials 
which regu a protective atmosphere, and Mr. 
W. G. Busbridge discussed the requirements of filters 
for use with glove boxes. The disadvantages of wool-. 
Tesin filters were pomted out, and a new type of 
filter employing a mechanical filter of wool and 
asbestos was briefly described. 

On the subject of remote control of chemical 
operations, the discussion centred on two general 
methods: systems of tongs, manipulators and 
periscopes, by which conventional apparatus oan be 
uen or an extension of the hands; and systems by 
which i ids oan be transferred, precipitates removed 

operations conducted by vacuum-lifting 
ob cae oe ea m In this section 
papers pers were read by J. Dean and A. B. Ritchie, G. B. 
k, G. N. Walton, G. Wortley, and Dr. W. J. 
Arrol. Finally, Dr. G. L. Miles reviewed the general 
problem of y a management in radiochemical 
work, the housekeeping techniques which are essential 
to vent and restrict the spread of radioactivity 
to keep the working-speoe clean and freb from 
contamination. It was emphasized that hoods, glove 
boxes and apparatus should have hard smooth 
surfaces, that de te are generally satisfactory as 
degontaminants that oertain radioisotopes may 
need special treatment. Recommendations on the 
of active waste were also made. 
report makes interesting reading and is amply 
illustrated by photographs and diagrams. 
* Atomic ent. 
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HÍSTOCHEMISTRY OF SUCCINIC 
DEHYDROGENASE: 


By Da. H. A. MALATY and Dr. G, H. BOURNE 
Department of baal (a eae Hospital Medical College, 


,F. 


UHN and Jerchel! synthesized various sub- 
stituted tetrazolium salts and showed that 
their aqueous solutions i living tissues (for 
example, yeast and bacteria). 
confirmed this (see Smith, ref. 2). Tetrazolium is a 
compound which becomes coloured when it is reduced, 
and this that the effect of ita solutions in 
' colouring living tissues may be due to the effect of 
reducing substances or to deh present m 
them. Jerchel and Kohle’ showed that it was posable 
Dre n eee ete to. 

acceptors for some pyridine-nuoleotide deh 
genasee. Tynen and Underhill‘ first used tetrazolium 
(triphenyl tetrazolium chloride) as a histological 
reagent, demonstrating subcutaneous fat with it. 
They found that injeotion ud vieil Gs 
solution of triphenyl tetrazolium chloride into mice 
stained neutral fat a bright orange-red in 5-10 min. 
They suggested that the fatty tiasue caused reduction 
of the tetrazolium to & formazan pigment. Black 
and Kleiner® also used the same compound for 
measuring the respiration of tissue slices, and Kun 
and Abood* appear to have been the first to use it 
specifically for the estimation of succinic dehydro- 
Gofstein and Seligman’ described the 
synthesis of blue tetrazolium and its use for estimat- 
ing suocinic dehydrogenase activity in tissue homo- 

. Afterwards, i and R 
showed that this enzyme could be demonstrated 
histochemically using blue tetrazolium. An analysis 
of the specificity of tetrazolium compounds for 
the- histochemical detection of succinic dehydro- 
has been given recently by Shelton ànd 
ider’. 

The r&tionale of the technique is as follows. Blue 
tetrazolium is ditetrazolium chloride and is pale 
yellow in aqueous solution ; it is a hydrogen acceptor 
and becomes reduced to a blue water-insoluble 
pigment (diformazan). Freah-frozen sections are 
placed in a substrate? containing 1 part of water, 
1 part of 0-2 M sodium suocinate, 1 part of 0-1 M 
phosphate buffer (pH' 7:6) and 1 mgm. of blue 
tetrazolium per ml. The reaction develops in about 
two houra. We have found that by this time the 
.maximum oolour has developed, and that even 
leaving the sections over-night does not intensify the 
colour further. The succinio deh: in the 
tissues is, of course, responsible for the splitting of 
hydrogen from the suocinate, and this reduces the 
tetrazolium to diformazan which, being insoluble, is 
precipitated at the site of enzyme activity. 

We have investigated this reaction in guinea pig, 
rabbit, mouse rat tissues. Technical points 
which we have found affecting the reaction are as 
follows. 

(1) Method of killing the animal. Same animals 
were killed by izing with chloroform, some 
by ether, some by N ' injection and some by 

- & blow on the head. In animals killed by the use of 
anssthetics, it was difficult to obtain a satisfactory 
reaction for the enzyme, particularly with the liver 
and cardiac musole. The reaction in kidney, brain 
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and nerve &ppe&red to be unaffected by the method 
of killing the animal except in the case of the rabbit, 
when it was almost impossible to obtain a result from 
any of the tissues after anesthe. A blow on the 
head & to be the most satisfactory way of 

(2) Thickness of sections. Seligman and Hisar 
found that sections of 8u or lees gave no tion, 
and that sections 20u thick gave optimum results 
even though about one section in five gave no result. 
Presumably these negatives are due to oxidation of 
the diformazan, since a greater number of positive 
sections is obtained if oxygen is excluded from the 
system. Seligman and Rutenberg found that thicker 
Schneider with Seligman and Rutenberg in this 
el gre e have, however, obtained poor results 
ith 20-4 sections, but have been able to obtain 
excellent and consistent results with sections of 
50-100 u. i 


. Q 





Buocinio dehy 
(1) Kidney (rabbit) ; de eA tn A uted tubules 
reaction in x 85 


(2) Kidney ( 
(3) 


); A Posie recibo. fn Henles lope; 

x ` 
musis (abbit); note positive action giren by rows 
of sarcosomes betwoen muscle x 1,000 
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(8) Fixation. We obtained our best results from 
sections which" were not treated with any fixative— 
even acetone proved unsatisfactory. Seligman and 
Rutenberg hardened their etii after incubation 
by treatment with 10 per cent formalin for 30 min. 
The sections should be mounted m glyoerine jelly or 
in Apathy's medium. 

(4) Freshness of buffer. We’ found that rt was 
essential to use freahly prepared buffer. 

(5) Sectioning the nua We found that freezing 
the tissue in & drop of water for sectioning was leas 
satisfactory than freezing rt on ite own and dropping 
the seotions into the substrate solution. 

Shelton and Schneider tested four tetrazolium 
compounds as indicators of dehydrogenase activity. 
These were neo-tetrazolium, blue tetrazolium, tetra- 
zolium violet and 2,3,5-triphenyltetrazolium chloride. 
The first two of these were found to be satisfactory, 
the last two unsatisfactory.  Neo-tetrarolium gave - 
the most rapid reaction. These authors found that 
freah tissues had some endogenous ability of reducing 

' tetrazolium salts; but that this ability was for same 
unknown reason lost when the tissues were frozen. 
Théy found that crystalline lactic and alcohol 
dehydrogenases did not reduce tetrazolium salts in 
the of their substrates, but that purified 

ic oxidase and diphoephopyridine nuoleotide- 
cytochrome o-reductase were able to reduce these 
salts. Nevertheless, under the conditions of the 
histochemical teet when carried out on frozen seo- 
tions, they consider the reaction reasonebly 

for succinic dehydrogenase, although they do not 

deny that mediation by other enzymes may be 
involved. In our own experiments no reaction 
was obtained when the suocinate in the reaction 
mixture was replaced by malate, fumarate, citrate or 
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In the animals we have examined, we have mveeti- 
gated the distribution of the reaction in peripheral 
nerve, liver, heart muscle, skeletal muscle, kidney 
and cerebellum. 

Like Beligman and Rutenberg, we found tho kidney 
very rich in this enzyme, but we did not, as they 
did, find cardiac muscle to have greater activity: 
we found it to have leas. We found kidney to have 
the highest activity, then cardiac muscle, skeletal. 
. muscle, cerebellum, liver and peripheral nerve. Our 
results with agree with those of previous 
authors in that we found the cortex of the kidney 
very rich im activity but the medulla almost oom- 
pletely negative; in other words, as with alkaline 
phosphatase, the enzyme was localized in the meta- 
bolioelly vid eu of.the kidney (the oonvoluted 
tubules and e'g | &nd only in the beginning 
of the collecting tub bd 
completely negative. Like Shelton and Schneider, 
we found little evidence of diffusion in our prepara- 
tions, when,the blue granular reaction was given. 
We were not able, however, to decide upon the 
signifloance of the diffuse purple reaction given by 
some tissues which Seligman and Rutenberg find 
accompanies regions of low activity. 

In cerebellar tissue, the outer (molecular) layer 
of the cortex showed this diffuse coloration, which 
increased in intensity and reached ita maximum 
colour at the junction with the inner (granular) layer. 
The Purkinje cells were of the same intensity as the 
surrounding tiasue. In the granule layer the cells 
and processes stained a diffuse purple colour (the 
white matter of the cerebellum’ was oatnpletely 
. negative), but in addition the cells contained blue 
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granules. In some cases these were evenly dis- 
tributed im the cytoplaam and in some oella there 
wes & juxte-nuclear or peri-nuclear aggregation of 
granules which linked together to give a network-like 
appearance resembling the Golgi apparatus. 

The liver, ın addition to a diffuse purple beok- 
ground, showed blue granules in the cells and in some 
cells bright blue rods and filaments. 

Peripheral nerve also gave a diffuse purple reaction, 
and faint blue granules could be seen in places ; but 
it waa not possible to be certain whether these 
granules were between or within the nerve fibres. 
The oella of the permeurium showed blue granules i in 
many places. 

The intracellular distribution of guocinie dehydro- 
genase is of considerable interest since differential’ 
centrifugation studies have shown that the large- 
granule fraction (presumably Ma enar chiefly of 
mitochondria) contains practiodlly all the succinic 
dehydrogenase Ivity of the tissue. Shelton and 
Schneider found that the large-granule fraction 
reduced tetrazolium salts when incubated with them. 
They found that the mitochondria and masses of 
reduced tetrazolium (formazan) crystals formed & 
maite, but they were not able to see whether individual 
mitochondria were stained. These results support 
the view that considerable succinic dehydrogenase 
is localized in ‘the mitochondrial fraction; and it 
suggests that a good deal of activity is localized in, 
or possibly adsorbed on, the surface of the mito- 
chondria, but gives no information whether any, 
farther activity is present inside the mitochondria. 

Our preparations of kitinesy and liver showed’ a 
granular formation in many of the cells which waa 
identical with mitochondria ; but much more striking 
were our preparations of skeletal muscle. Here we 
found closely packed chains of granules between the 
muscle fibrils which gave an intense positive reaction. 
There is no doubt that these granules, from their 
form and localization, are garcosomes—elamenta 
which are known to be mitochondrial in origin and 
to contaifi enzymes identical with those present in 
the mitochondria of liver cells. We have found a 
similar localization of activity in the sarcosomes of 
heart muscle. Seligman and Rutenberg publish a 
photograph of heart muscle which also shows this; 
but they simply refer to it as granular and homo- 
geneous deposits in the myocardial cells. Paris of : 
our preparations (liver, kidney and muscle) show 
large amorphous granules and some show structures 
which are strikingly mitochordrial in shape and 
form. High-power observation of the amorphous 
granules suggests that these may represent mito- 
chondria, on the surface of which a mas of formazan’ 

crystals has accumulated. The same thing oocura in 

Nein of the sarcosomes of muscle. On the other 
hand, some mitochondrial-like bodies and most . 
sarcosames seem to be stained an intense dark blue 
with no obvious signs of formazan orystals on the 
surface. This appears to suggest that the enzyme 
causing this reduction is present within the mito- 
chondria, although it may, of course, be aasociated 
with the mitochondrial membrane. 

One of the criticiams of the work on the 1 tion 
of iratory enzymes in mitochondria as demon- 
strated by tho teohinique of diffarep iat deritrifugatton- 
ia that the enzymes masy be adsorbed on to the 
mitochondria from the hamogenate; however, the 

Seligman and Rutenberg and of Shelton 
ea at ne egret together with the resulta of the 
present study, present strong evidence that succinic 
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dehydrogenase activity is closely associated with the 
mitochondria in the mtact oell. 

Since this paper was written, an extensive study 
of the histochemical reaction for suocinio dehydro- 
genase has been published by Padykula!*. In general, 
we agreo with her results. She found also that, if 
sections were incubated in an atmosphere of nitrogen, 
much more consistent results were obtained. 

We are indebted to Prof. E. W. Dempsey, of Wash- 
ington Unrversity, 8t. Louis, for & sup ly of blue 
tetraxolium which was used in this work; also to 
Drs. Schneider and Shelton, of the National Institutes 
of Health, for a supply of neo-tetrazolrum with 
which some of this work was confirmed. , 
[June 9. 
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TRAVELLING-WAVE LINEAR 
ACCELERATOR FOR X-RAY 
THERAPY 


By C. W. MILLER 


Research Department, Metropolitan-Vickers Electrical 
Co., Ltd., Manchester 17 


URING the past three years & linear &ocelerator 

havmg & demgn energy of 10 MeV. has been 
undergoing development for the Medical Research 
Council. The work has been ormed by the 
Metropolitan-Vickers Electrical , Ltd., in con- 
junction with the Atomic , Research Estab- 
lishment, Harwell, and the Medical Research Council. 
The machine, which is the first of rte kind to be built 
specifloally for X-ray therapy, has now completed ats 
performance testa and has been installed at the 
Hammeramith Hoepital, London. 

Brief descriptions of the construction of this 
machine have already a redit, and the design of 
the accelerating tube iteelf follows closely the theory 
published by members of the linear accelerator team 
from Harwell, much of the computation being 
carned out by them. The corrugated waveguide is 
3 m. in length, has a/X — 0-168 and operates at 4 
free-space wave-length of 10-0 om. The corrugation 
pitch is 1 cm. over the first 40 cm., and 2 em. over 
the remaining length of guide. The ratio of phase 
velocity to that of light 1s approximately 0-4 at the 
input end, increasing to 0-992 at 1 m. along ita length 
and thereafter remaining constant at 0-996. Electrons 
are injected into the accelerator from & gun oper- 
ating at 45-50 kV. The electron dynamics require & 
power flux of some 3.0 MW., and, as the radio- 
frequency power source provides pulses of 2 psec. 
duration and 2 MW -peek power, feedback as described 
by Harvie and Mullett! is used. 

In much of the ental work the machine 
was operated with a target mounted directly on the 
end of the accelerating tube. For clinical use an 
X-ray head is fitted in which the electron beam is 
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deflected through & right-angle before hitting the 
target. This head can be rotated about the axis of 
the accelerator to change the direction of the X-ray 
beam. 

The first length of corrugated waveguide was 
manufactured to dimensions calculated from the 
theory given by Walkinshaw‘. Low-power measure- 
menta on this section of guide showed that the phase 
velocity at the design was in error by some 
5 per cent. Dimensions for & second length of guide 
were determined by scaling from the experimental 
resulta, and this new guide was found to have the 
required velocity characteristics. The discrepancy 
between theory and the experimental resulta has 
been found, and Walkinshaw and Bell have, in as 
yet unpublished work, derived an alternative method 
which not only avoids this error but also gives more 
rapid convergence. 

The accelerator was ted for the first time in 
December 1950 and has from the first given & very 
large X-ray output. Measurements have been made 
of beam current. and power, electron enorgy and 
X-ray output, and the variation of these quantities 
as functions of the operating conditions, such as 
radio-frequency power and frequency, focusing field 
and electron injection current, has been investigated. 
By modification of sections of the guide, the per- 
formance of the machine with several different phases 
of electron bunching was determined. The variations 
obtained in theeo testa were qualitativoly in agree- 
ment with theory, and from the curves obtained it 
bash Secret to determino the best arrangement for 
i ation. For clinical operation, not only is it 
desirable that high current and energy be provided 
but also that, owing to the change ın direction of the 
electron beam in the X-ray head, a narrow spectrum 
of electron energy is required, and variation of energy 
with mput power and frequency must be minimized. 
Typical performance curves are shown in Figs. l 
and 2. By. running at a somewhat higher power- 
level and moreasing the recurrence-rate beyond the 
nominal maximum of 600 pulses/sec., greater outputs 
can be obtained. At 600 pulses/sec. the X-ray output 
may be increased to 1,000 r./min. at 1 m., while at 
700 pulses/sec. an output of 1,250 t./min. has bcen 
achieved. Short-term stability of the equipment 18 
good, while long-term stability ia ensured by means 
of & servo-operated phase shiftor* in the wa&veguicdo 
feedback circuit, to correct for frequency drift and 
temperature changes of the corrugated waveguide. 
X-ray output stabilization at & preset value 18 
obtained by variation of the gun-fllament current. 
The width of the X-ray beam produced, using a thick 
gold target, has been found to be 24.5? at half 
intensity. A beam-flattening filter 18 incorporated 1o 
give uniform intensity at 1 m. over a circle 26 cm. 
in diameter. The treatment area, normally rect- 
angular, can be adjusted by means of sliding 
diaphragms down to a mmimum of 3 cm. square, 
and for circular fields special diaphragms may be 
inserted.. The diameter of the electron beam 18 
approximately 3 mm., and the consequent small 
spot-aize and stability of ita ition ensures an 
adequately small penumbra. clinical use it is 
intended to operate at dose-rates up to 200 r./min. 
at l m. from the target, & normal single treatment 
thus requirmg an exposure of the order of two 
minutes., This output is considerably below the 
maximum shown in Fig. 2 and allows for stabilization 
and losses in the X-ray hoed, including the beam- 


flattening filter. 
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^ Hiectron energy (MeV.) 
Fig. 1. Typioal performance curves of linear accelerator, showing 
electron energy spectra 


The conversion from electron current to X-ray 

t is 18-2 r./min./pA. at 1 m. for an energy of 

8 MeV., while the exponent for the variation of this 
figure with energy is 2-87. 

In general, the performance of the equipment has 
Bhown & close agreemant with theory, with the exoep- 
tion that the electron energy is lower than was 
and measurement been found as follows. In the 
design the relationship between accelerating fleld and 
power flux haa been evaluated using the theory given 
by Walkinshaw‘. In this the fields in the corrugated 
guide (Hp, He and-E,) are given as an expansion in 

functions with coefficients A, A, oto. It is 
only the term with coefficient A, m the -expension 
for E, which gives aoooleration. Power flux is 
determined by the integration of the Poynting vector, 
Bp X He, and this, of course, leads to æ further 
expansion. Following Walkinshaw, it had been 
assumed that only the term from the product of the 
two terms with coefficients A, was of significance, 
and from this ion the relationship between 
the avocelerating fleld and power flux was obtained. 
Forther investigation shows that the assumption was 
not justified and that an appreciable part of the 
power flow is attributable to other terms in the 
expansion. The exact evaluation becomes drfficult 
and hae only been carried far enough to show that 
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the effect can qualitatively explain the low energy. 
In order to obtain & quantitative relationship, 
measurements were made using & perturbation method 
based on the work of Maier' and Hansen and Post*. 
In these experiments the resonant frequency of a 
cavity constructed from a short length of corrugated 
guide is changed slightly by means of-a metallic bead 
or piston. The fractional change in frequency together 
with the group velocrty, determined by dispersion. 
measurements, enables the relationship between the 
axial field and power flux to be ted. Values 
obtained in this way confirm that the expected 
energy of the accelerator should have been approx- 
imately 8 MeV. ° 

In the light of experience gained in this develop- 
ment, & 4-MeV. accelerator for clinical use has been 
designed, and several of these machines are at present 
being constructed. In this demgn the length of the 
corrugated guide is only 1 m., and the whole of the 
accelerator is mounted on & rotatable support. Con- 
siderable attention has been given to the ampli- 
fication. of the controls and of the facilities for the 
setting-up of the patient. 

It is & pleasure to acknowledge the contributions 
of colleagues, and also the collaboration of the 
Atomic Energy Research Establishment and the 
Medical Research Council. * 


1 Metropolitan-Vickers Hleo. Co, Ltd, Special Pub. 7T905/5. - 
‘Fry, D. W., De Ingeniour, 84, No. 14 (April 1062). 

* Bherzby-Harvie, R. B. B., Proc. Phys. Soc., €L, 255 (1949). 
* Walkinshaw, W., Pros. PXye. Soc., 61; 346 (1048). 


? Bheraby-Harvie, R. B. R., and Mullett, L. B., Proe. Phys. Soc., 69. 
270 (1949). 
LI 


Mullett, L. B., and Miller, O. W., Brit. Patents Spec. No. 675,957. 


: » L 0, and Blater, J. O., J. . Phe. No. 1, 68 
and 78 Cni dst) a dur 


* Hansen, W. W., and Post, R. F., J. App. Phyt., 19, No 11, 1059 
(Rov. 1949). 


HOMOLOGY OF THE LAYERS OF 
THE EPICUTICLE OF INSECTS 


By Pror. R. DENNELL and Da, S. R. A. MALEK 
Department of Zoology, University of Manchester 


f es insect epicuticle 18 known to be a complex 
structure, and the different views that have 

put forward regarding its constitution have been 
difficult to reconcile. Wigglesworth has indicated the 
presence in Rhodnius!, Tenebrio’ and Periplaneta! of 
four epicuticular layers—the ocuticulin, polyphenol, 
wax and cement layers. In contrast, Richards and 
Anderson had been able to-demonstrate by different 
methods only two in Periplaneta*, and later Dennell 
described a two-layered epicutiole in blowfly larvæ*. 
Neither of the two layers described by these authors 
appeared to have its obvious counterpart in the 


- description given by Wigglesworth. Now, however, 


“comparison is aided by more detailed information 
on the epicutiole of Periplaneta and of the larva of 
Calliphora. . 
The innermost l&yer of the epicuticle of Peri- 
planeta is the chitm-free outiculin layer readily 
recognizable by ita mosaic: appearanoe?. When fully 
hardened, it shows no affinity for stains, and tákee 
sudar- black B only after treatment with 


" "Diephanol'. It gives a strongly positive 


argentafin 
reaction, and fuses into oily dropleta on heating with 
chlorated nitric atid. On the other hand, the newly 
formed outiculin layer stains red with Mallory's 


` 


no.asso February 14, 1953 


triple stain, and takes up sudan bleck without 
sale don treatment due to the presence of lipoid now 
ound to be of sterol type. The argentaffin reaction 
18 positive but less intense than in the fully hardened 
cuticle. As vee re found in Rhodnius*, hot 
concentrated solution of potassium hydroxide causes 
complete dissolution. ‘the newly formed cuticulin 
layer therefore bears & resemblance to the 
mner layer of the epicuticle of blowfly larve. In 
Sarcophaga the ‘inner epicuticle’ or ‘protein epicuticle’ 
stains red with Mallory, dissolves in hot concentrated 
potagsrmm hydroxide solution, and gives only & slight 
argentaffin reaction and sudan black gtaining*. In 
Oalliphora, however, it is strongly argenteffin’, and 
on re-examination has been found to contain & sterol. 
It seems, therefore, that the inner epicuticle must be 
regarded as homologous with the cuticulin layer of 
the cockroach, the differmg properties that have been 
ascribed to this layer being due to the observation of 
differing degrees of impregnation of & basal m 
matrix with steroid and further protein an 
subsequent polymerization, and to tanning in the 
hard cuticle. A further indication of homology is 
that both the inner epicuticle of blowfly larvas’ and 
the cuticulin layer of the cockroach® contain a poly- 
phenol oxidase at the trme of 
Overlying the inner epıcutiole of blowfly larvæ is 
the very thin but resistant outer epicuticle or lipoid 
epicuticle'. Ite disruption into oily droplets on 
strong heating in chlorated nitrio acid caused ıt to be 
wrongly regarded aa cutioulin!*. Like the inner 
epicuticle, it does not contain chitin. Isolated as 
alread, 5, ib has been further studied in 
Gabipnora. It shows a strong X-ray diffraction 
pattern of paraffin-chain type and, in spite of the 
method of preparation, & week diffuse protein 
pattern. The infra-red spectrum shows great O—H 
absorption with strong evidence of the presence of 
fatty acid esters. Mioro-chemioal analyses show that 
the nitrogen content amounts to only about 1 per 
oent. The outer epicuticle differs then from the 
outiculin layer in containing not a steroid but a 
` strai paraffin. 
Does such a thin layer of great stability ooour also 
in hard cuticles ? As is to be expected, it is found in 
puparia, and may be isolated by ita i after 
treatment with ‘Diaphanol’ followed hydrochlorio 
acid. Richards and Anderson‘ found & resistant outer 
layer in the cockroach, and this observation has been 
amply confirmed in the present work. The soft outiole 
of the newly moulted cockroach has been macerated 
and a very thin non-mosaic membrane lifted here and 
there from the underlying cuticulin la er. Where it 
remains in contact with the outiculin layer, it is not 
histologically distmgushable, but a uniformly lifted 
cement layer is clearly seen. In the adult cuticle & 
thin stable membrane has been isolated by the 
treatments used for blowfly puparia. It is note- 
worthy that Wigglesworth! also has shown the 
presence in RAhodneus, before the secretion of the 
cement layer, of a superficial layer of greater resistance 
than the underlymg cuticulin layer. Both cuticulin 
and the superficial layer, however, yielded. oily 
droplets on dissolution in chlorated nitric acid, and 
Wigglesworth did not regard the two layers as 
chemically different. But the 
outer epicutiole of Callsphora also yields oily droplets, 
and it is suggested here that the Shih enant ls 
of the cockroach cuticle is a -oontaining layer 
homologous with that of . Unfortunately, 
Sheets of this layer from the cockroach are not 
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sufficiently robust to be examined by X-ray dif- 
fraction and infre-red absorption methods. 
Turning now to the polyphenol layer of Wigglee- 
worth s scheme, thia ia said to be formed as a discrete 
layer by the and fusion of argentaffin 
droplets sebre the tips of the pore canals’. 
But later the areas reducing sammoniacal silver 
nitrate are leas prominent! , and Wigglesworth’s 
observations seem to permit the view that the 
&rgentaffin secretion may impregnate underlying 
layers in preparation for the hardening process. This 
is further by the fact that Fie layers, 
when first laid down, do not give the argentaffin 
reaotionb*, whereas at the time of moulting the test 
is positive before the general tanning of cuticle 
begins. With regard to the nature of the argentaffin 
droplets it seems unlikely that a polyphenol is 
involved. The ferric chloride test is negative’, and 
the argentaffin test is not speoiflo for polyphenols. 
It has been shown in the cockroach ocutiole* that, 
during preparation of the outer procuticle for tanning, 
a protein giving the argentaffin reaction is passed 
into a zone already occupied by & steroid, and rt is 
here that the ‘polyphenol’ secretion is & 
protein which similarly impregnates the sterol- 
contaming cuticulin layer as a preliminary to the 
tanning process. Richards’ admits the possibility 
that the polyphenol layer may be dispersed by, and 
modify, the underlying layers. In the view presented 
here, then, the polyphenol layer is not regarded as a 
constituent layer of the epicutiole. 
To summarize, the msect epicuticle is regarded, in 
the light of our present know. wledge, a8 basically oom- 
ing an innermost layer, the protem epiout1ole, 
which during development of the cuticle is impreg- 
nated first by & steroid and then by an additional 
porom It may then undergo quinone tanning to 
the fully formed outiculin layer described by 
Wigglesworth. The impregnating protein of the 
cuticulin layer may be secreted by the tips of the 
pore canals. Overlying the cutioulin layer is & very 
thin, ahemioelly stable, paraffin-oontaining layer, the 
lipoid epicuticle. In some cuticles a cement layer may 
protect or be embedded in & wax or grease layer. In 


the accom table this view of the epicuticle is 
compared t of Richards’ and of Wiggles- 
worth!. 

Rishards Wigglesworth Dennoll and Malek 
Teotooutiale Cement layer Cement layer 
Lipold epicuticie Wax layer AI layer 
Querted Polyphenol layer Noi a asa 
Lipoprotein layer More resistant surface Lipoid or paraffin ep! 


We are indebted to Dr. K. M. Rudall for kindly 
making the X-ray diffraction and infra-red &beorp- 
tion observations for us. A more detailed account of 
the observations which form the basis of the views 
presented here will be given elsewhere. 

1 Wigglesworth, V. B., Proc. Rey. Sec., B, 194, 103 (1947). 


* Wigglesworth, V. B., Quert. J. Mier. Sei., 89, 197 (19-18). 


"Emam S- and Wigglesworth, V. B., Quart. J. Misr. Soi., 01, 03 


“Richards, A. G., end Anderson, T. F., J. Morph. 71, 135 (1043). 
1 Dennell, R., Proe. Roy. Soc., B, 133, 348 (1946). 

© Wigglesworth, V B. Quart. J. Miter. Sci, 7€, 200 (1983). 
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s in À. G., “The Integument of Arthropods” (Universtiy of 
Minnesota Press, Minneapolis, 1951). 

* Male, 8. R. A. Watwre, 170, 850 (1052), 

18 Dennell, B. Natvre 106, 275 (1050). 
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LETTERS TO THE EDITORS: 


The Hdttors do not hold themselves responsible 
Jor opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


A Flow Method for the Synthesis of - 
*Block' Copolymers 
Two methods of synthesiring ‘block’ copolymers 
have been reported in a recent communication from 
these laboratories!. Whereas both these methods 
involve a statio system, it has now proved possible 
to conduct & similar kind of synthesis using a flow 
technique. Polymer radicals derived fram one mono- 
mer are introduced into a second monomer; their 
continued growth leads to the production of block 
polymer. The type of apparatus used for these 
experiments is shown in the diagram. 














Monomer containing photo-sensitizer (1-azo-l-bis-^ 


cyclohexanoic o&rbonitrile flows down a vertical 
capillary (C) into & receiver (B). The rate of flow can 
be varied by means of a stamless steel valve (J) 
at the top of the capillary. Since oxygen is an 
inhibitor of vinyl-type polymenzations, all operations 
are carried out tn vacuo and the valve is controlled 
externally from & vacuum-tight metal bellows attach- 
ment (H). Very high concentrations of free radicals 
(up to 10+ mole/litre) are produced at any demred 
point inside the capillary by focusing into ıt a large 
proportion of the radiation from a 125-W. high- 
pressure mercury lamp (D). This is achieved by using 
an elliptical cylmder of stainleas steel strip (G), highly 
polished on rts interior surface to act as a reflector, 
the lamp being housed at one focus of the ellipse 
and the capillary at the other. The input rate, as 
determined by uranyl oxalate actmometry, is 
2.8 x 10-' Einsteins/sec. in the region of absorption 
by the sensitizer; the volume of liquid under 
illummation is only 0-03 ml. 

In order io teet the feasibility of mtroducing poly- 
mer radicals into the receiver, butyl acrylate waa 
chosen. as monomer since it has an unusually low rate 
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coefficient for termination (1-8 x 10* litre mole-! geo.-! 
at 15? O.)!; at the rates of more than 100 per oent 
polymerisation per hour inside tho capillary, the life- 
time of the radicals is of the order of one second. 
The concentration of radicals attained inside the 
capillary depends on the length of the rone of illum- 
mation, the concentration of the sensitizer and the 
rate of flow of the monomer. It is essential in this 
method that the radicals emerging from the capillary 
should be dispersed immediately in the monomer 
contained in the receiver, thus increasing their life- 
time. Forced vibrations set.up in a spring-steel strip 
(K) prove efficient for this purpose. Under these 
conditions the amount of polybutyl acrylate formed 
in the receiver is highly dependent on the number of 
radicals reaching rt, namely, on the rate of flow and 
the distance of the mirror from the receiver. This 
may be seen from the accompanying table, in which 
v is the velocity of the monomer, P concentration. 
of polymer radicals at distance d from the mirror, 
P, F, the calculated amounts of ‘dead’ polymer 
formed in the illumination zone and the capillary 
respectively, and F the total amount of polymer 
formed. 


oa ! $80 185 153 99 78 
4 (em. 20 9 10 10 10 

P x10 t) 0-42 10 14 22 25 
MR Uem. 1) O04 007 O15 048 083 
pere ,gm./lit. 075 1-29 191 245 38-25 
F (obtamed), gm /ht. - ^ 09 112 195 25 34d 


[ 


The calculations are based on the theory of th 
non-stationary phase of chain reactions’? and on 
general considerations of flow systems. It is poasible 
to calculate F,, the amount of polymer formed in 
the receiver ; if a value of 40 seo. is assumed for the 
time required for polymerization in the system to 
cease, then the calculated values for F are in agree- 
ment with those obtained from  refractometrio, 
measurements. The amounts of polymer formed in 
the system are given by: 


PF, = Btn (ooh 2) , P, = Pe 


and F, = ky | P ái, 


.In (1 kPa) 


where kp and & are the rate coefficienta for propaga- 
termination, $, and 4 are the times spent 
by the monomer im the zone of illumination and 
afterwards in the capillary, + is the life-time of the 
radical in the stationary-state treatment, and Par is 
the maximum concentration of radicals attained in 
the system. The table also shows that (F, + F,) 
is much lees than F, that is, most of the polymer 
radicals are terminated in the receiver and not 
inside the capillary. “It should be possible to control 
the chain-lengths of the polymer radicals before 
they react with the second monomer, and the only 
restriction on the preparation of ‘tailored’ block 
polymers from & variety of monomer pairs is that 
the radicals from one monomer must react with the 
second monomer. sf 
Bo far, two types of block polymer have been 
synthesized by this method. After ing polybutyl 
acrylate radicals into styrene monomer, polymer 
was isolated under such conditions that . further 
thermal copolymerization was negligible. These runs 
were carried out at high rates of flow, so that the 
amounts of pure polybutyl acrylate formed and the 
percentage of this polymer in the block polymer were 
smell. Ultra-violet analysis indicates a polystyrene 
content of &pproximstely 72 per cent by weight. 
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The second type was made by running polyacrylo- 
nitrile radicala into styrene monomer, analynis 
indicating 76 per cent- polystyrene in the product. 
It was soluble in chloroform only with difficulty. 
None of the turbidity usually associated wrth the 
heterogeneous polymerization of acrylonitrile was 
observed in the capillary. Smoe it has been demon- 
strated in a bl experment that the polymer 
formed cannot be due to sensitizer radicals reaching 
the styrene, it appears that the inrtial stages of 
acrylonitrile polymerization may be homogeneous. 

J. A. Hioxs 
H. W. MELVILLE 
Chemistry Department, 
University of Birmingham. Nov. 10. 
! Dunn, A. B., and Melville, H. W., Nature, 168, 600 (1052). 
ae: T. G., and Melville, H. W., Proc. Roy. Soo, A, 208, 496 
(1951). Melville, H. W., and Blekel, A. F., Trans Farad, 500., 
45, 1049 (1919). 
* Burnett, G. a, Trens. Fares Soo., 48, 771 (1960). 


Effects of Alkyl Groups in Nugleophilic 
Substitution 

THIS communication refers mainly to the polar 
effeota of alkyl groupe in Sy2 reactions, in structural 
circumstances in which sterio factors are abeent. 
Rate comparisons showing the effects of methyl and 
teri.-butyl substituents are summarized in the accam- 
panying table. Reactions (1) to (7) and (9) are of 


the type 
R Cab X: Y-R—Ó DoY iX, 


whore Oab—X is, for example, CH,—hal, 
+ ; = 
CH,—N4/ M, CO—OEE, or OO—hal., and : Y =I, 


OH or OR (the dote represent electrons). Reac- 
tions (1)-(0) are of the second order, being of the 
first order with to each of the reactants 

i In the solvolytic process (7), the reagent 
(ethanol) is in large exceas and the reaction is of the 
first order. It 8 probable, however, that this change 
is also substantially biniolecular!. - Reaction (9) is 
a first-order replacement at a saturated carbon atom 
under conditions especially conducive to & uni- 
molecular mechanism’. It was included in order to 
obtain & comparison of the effecta relating to the' 
two main substitution mechanisms, Sy2 and Syl. 
Reaction (8) ia & second-order nucleophilic replace- 
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ment ; but it should be noted that, in contrast to the 
other changes, it occurs at an aromatic carbon atom. 

The polar requirements of the unimolecular mech- 
anism (reaction 9) are clear. The rate-determming 
process consists of the separation of the expolled 
group with the electrons of the O—X bond, and it 
should be facilitated unconditionally by electron 
release to the reaction centre. Oonsistently, rt 18 
observed that the p-alkyl substituents in reaction (0) 
give rise to & large increase of rate. The resulta ahow 
that p-Me haa & greater capacity for electron-release 
than p-But, and they thus confirm & previous demon- 
stration of C—H hyperconjugation influences in 
surtably situated alky! groups*. 

In the bimolecular mechanism, the polar require- 
ments are not so clear-cut. In this single-stage 
process, bond formation occurs simultaneously with 
bond fission; and, while bond fission should, as before, 
be facilitated by electron-releasing alkyl groups, the 
approach of the nucleophilic reagent, which is neceas- 
ary for bond formation, should be hindered by these 
substituents. The not result is a difference effect; 
and, while it‘is not possible in general terms to make 
a simple prediction of ite direction, the magnitude 
of the effect of a given substituent in Sy2 reactions 
may be to be smaller than the corresponding 
influence in Syl replacements. In reactions (1)-(4), 
alkyl increase the rate of substitution; but m 
examples (5)-(8) these substituents decrease the rate. 
In all cases, the observed effecta are considerably 
amaller than the corresponding influences in uni- 
molecular substitution (reaction 9)., In the first set of 
bimolecular processes, bond-fission requirements are 
dominant, and the facilitating electron-release effects 
from the methyl substituents are greater than those 
from the tert.-butyl groups. In the second set, bond- 
forming i ta ate dominant and the (now 
inhibiting) electron-releasing power of Me is again 
greater than that of +Bu. The rate sequence 
p-H > p- But > p-Me has also been observed for 
the reaction of 2-nitrobromobenzenes with pyridine, 
and confirmatory resulta have been obtained for 
reaction (0)*. 

The results, as & whole, show that C—H hyper- 
kai] a qu effecta, which are available in the 
p- yl derivatives but not in the p-Buf-com- 
pounds, are of importance in bimolecular nucleophilic 
substitution under the conditions used. It should be 
emphasized that, because of the marginal requite- 
ments of Sy2 reactions, coupled with the dual 


RMACTION Rates SHOWING POLAR EFFECTS OF ALKYL GROUPS 












. (G)RGH,OH,.Br + 17 
(y) R.CH,.0H,-Br + EtO^ 


(k, in seo “gm.-mol. Ht, ; F, tn sec.) 
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behaviour of alkyl substituents, changes in experi- 
mental conditions (for example, temperature, solvent) 
may produce different rate oes. Our extensions 
of these investigations will inolude.e study of the 
Arrhenius parameters of the reactions under various 
experimental conditions, and we postpone further 
discussion of the effects until additional observations 
are available. 

Note added tn proof (qf. raf. 4°. Bee J. Amer. Ohem. 
Soo., 74, 4940 (1052); because of differences in ex- 

conditions the absolute rate coefficients, 

' for identical esters in the parellel investigations, are 
appreciably different, but the rate ratios, p-R/p-H, 
are in closer agreement. 


E. D. HuesEs 
C. K. Ixaorp 
Univerarty College, 
London, W.O.1. Oct. 28 
1 Hughes, H. D., Trans. Feared. Soc., 37, 003 (1941) 
J. 


Reticulin and Collagen \ 


A REENT letter by Little and Kramer! reporting 
same studies an reticulin prompte the submission of 
a preliminary account of some-similar investigations 
now in progress. Attempts to determine the relation 
between collagen and reticular fibres using the 
electron microscope to examine teased-out or other- 
wise broken-down tissues are open to the criticiam 
that the fibres observed are not histologically identi- 
fl&ble. Kramer and Little appear to have overcome 
this objection and to have reached the conclusion 
that the fibrils of reticulin have tho same structure 
as collagen fibrils—e conclusion which the following 
experiments confirm. 

The reticulin of adult rat and human spleens has 
been investigated using two different procedures. In 
the case of rat spleen, the method was to cut 10-u 
frozen sections which were mounted on oollodion 
films on fine stainless steel mesh, and then to digest 
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these sections with pancreatm until only the flbroua 
elements of the connective tissue remained. After 
thoroughly washing and drying, suitable pieces of 
mesh were cut out, the specimens shadowed with 
palladium and examined in the electron miarosco 
Apértfron the oallapes of themistarial dn to ta fic 
on drying, the fibrous network is very little disturbed, ` 
and reticulin could be identified as branching and 
anastomosing networks of fine fibres, quite distinct 
from the relatively massive bundles of collagen. In 
all cases the reticular fibres showed the same char- 
acteristic croas-banding as is ahown, for e le, by 
rat tail tendon, & true collagen. pd 
The human spleen material was treated differently. 
A fresh spleen was cut into slices of about 5 mm. 
thickness, well washed and then digested in pancreatin 
until only a fibrous network remained. A well-washed 
slice of this material was fixed in formalin, washed, 
dehydrated and finally embedded in a camphor- 
naphthalene medium. This was sectioned at 10h, 
the sections being mounted on collodion films on 
glass. The embedding material was removed by 
sublimation ‘in vaouo—a process which minimizes 
S abba of the fibres. Optical micrographs of 
ee oig ions were compared with those of 
logical preparations of spleen, silver- 
reete and stained with: Van Gieson’s fluid. 
From this comperison the reticular fibres in the 
collodion4nounted specimens were clearly identified, 
and these flelds were examined in the electron miaro- 


obtained by teasing the splenic 


t seems, therefore, beyond doubt that the fibres 
of reticulin are morphologically identical with those of 
collagen. This does not necessarily imply that the 
two kinds of fibre are identical in all Indeed, 
their responses to the Bielchowaky—Foot silver 
impregnation technique are markedly different and 
remain to be explained. This phenomenon of argyro- 
philia i is at present under investigation. The accom- 
panying photograph is of human spleen capsule 

res teased out after Foot silver impregnation, and 
shows that the metal is deposited as of 
colloidal dimensions on the fibres, and is not a cham- 
ical combination with them. It would appear that 
‘silver staining is an interface phenomenon occurring 
at the fibre — ground substance boundhry, and may 
depend more upon variations of the latter than on 
differences in the fibres. 

These studies are continuing and will be published 
fully elsewhere. 

` B. G. TOMLIN 


Physics Department, University of Adelaide, 
South Australia. * 
Nov. 17. 
1 Little, K., and Kramer, H., Natwre, 170, 499 (1962). 


Photo-insolubilization of Dextran _ 

Tm insolubilization of many dichromate-sensitized 
protein dispersions, notably albumins, gelatins, etc. 
after exposure to light, is well known and is the 
basis of most photo-engreving procedures}. Poly- 
saccharides, such as starch and gum acacia, and 
polysaccharide derivatives such as methyl cellulose 
and, more recently, surface-hydrol oeltuloee 
esters’, similarly become insoluble when exposed to 
light in the form of thin, dry films. 
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It has been showd recently in these laboratories 
that dextran, a poly-glucoee obtained by the fer- 
mentation of sucrose & number of organisms, 
more particularly Leuconostoc species, also exhibits 
photo-insolubilization, property which is very 
clearly demonstrable with the water-soluble dextran 
produ Dy tuo L mesenisy des organisa described 

y Stacey and Swift in 1948*. Degradation of the 
macromolecule‘ produces ni -free fragments 
which oan be separated into homologous polyseochar- 
ide fractions of differing molecular sizes. It has been 
shown that these degraded polysaccharides are also 
capable of being photo-insolubilized, and the interest- 
ing discovery has been made that there appears to 
be a. relationship between molecular size (expressed 
in terms of viscosity) and light sensitivity. 

In general, preparations with molecular weights in 
exceas of one million ahow & greater speed of insolu- 
bilization as compared with preparations having 
molecular weights of leas than 500,000. Preparations 
with mean molecular weights in the region of 800,000 
show rates of insolubilization oomperable with the 
proteins conventionally used in photo-mechanioel 
processes. Variation of dichromate concentration 
does not appear to affect the rate of solubilization, 
that is, the general sensitivity of these dextrana, to 
any marked degree. 

After heating for two minutes at an optimum 
temperature of 250° O., the insoluble image has been 
found to be resistant to etching acida. 

A more detailed &ooount of this development will 
be published elsewhere. 

F. G. PAUTABD 


The Laboratories, Dextran, Ltd., 
Aycliffe, Derlington, Co. Durham. 
Sept. 3. 
! Bul, A. J., '"Photo-engraving'", 91 of sg. (Arnold and Co., 1934) 
* Colt, U.B. Patent No. 2,448,881. 
* Stacey, AL, and Bwift, G., J. Chem. Soc., 1555 (1918). 


* Stacey, and Youd, F. R., Bloshem. J., " 1943 (1088). Ingel- . 
mann, Acta Chem. 8, 803 (1048). À. HR. 
James, A. HB., and Pautard, F. G., Rese&roh, 4, 46 (1951). 


Effects of some Chelate Compounds 
upon the Formation In vitro of Melanin 


Ir is said that cupric ions accelerate the autoxida- 
tion of 8, ylalanine (dopa)! and, on 
the other hand, that they combine with pterins, 
riboflavin, amino-acids and other organic substances 
to form chelate oomplexes'. We have therefore 
carried out some experiments to -investigate the 
behaviour of metál-bound pterins and riboflavin in 
relation to the rate of oxidation of dihydroxy- 
phenylalanine. 

Fig. 1 gives the results of manometric measure- 
ments indicating that the oxidation of dihydroxy- 
phenylalanine is much more highly accelerated by the 
presence of both folio acid and cupric sulphate than 
by the presence of the latter alone, while folio acd 
iteelf appears to have no effect. The rate of blacken- 
ing of the solution appears to be higher than that due 
to oxygen uptake, in the presence of both substances. 
Xanthopterm behaves similarly, and is more active 
than folio acid in the presence of cupric ions, whereas 
leuoopterin does not accelerate the oxidation even 
if &coompanied by cupric ions. 

Theee results suggest that pterins, when they form 
chelate compounds with oertain metals, behave like 
enzymes in accelerating the autoxidation of di- 
hydroxyphenylalanine, their activities being different 
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according to structures of their rings. In this oon- 
nexion, the investigations of E. L. Smith? were of 
muoh interest to us, for they interpret enryrnio 
activities by rather simple E ERSA which funda- 
mentally are based upon chelation of organic 
substances with metallic ions. 

Riboflavin, the photodynamio accelerator of the 
autoxidation of dihydroxyphenylalanine’, ig also 
known to form larger complexes by oapturing 
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metallic ions’. We therefore exammed this substance 
before and after rt was mixed with cupric sulphate. 
Our results show & sharp contrast to those given by 
pterins. As Fig. 2 shows, the accelerating effect of 
riboflavin was much hindered by the addition of 
cupric ion which, if added independently, could 
accelerate the oxidation to a certain extent. A mix- 
ture of riboflavin and copper also showed leas degree 
of acceleration than that of mboflavin alone. We 
believe that this may be due to the decrease of 
photodynamio activity of riboflavin, which was found 
previously to be proportional to the imtensity of 
fluorescence’, for we found that contact with the 
metal resulted in & considerable weakening of the 
fluorescence from riboflavin. . 
Another example of the effect of chelation may be 
mentioned. Zinc ion is the only metallic ion reported 
to accelerate the conversion of dope-chrome (red 
substance) to leuco-substance—the second step in the 
formation of melanin’. This can be confirmed in 
Thunberg tubes. We p dopa-chrome by 
adding sodium hydroxide to dihydroxyphenylalanine. 
After neutreluwing with hydrochloric acid, we put it 
mto a Thunberg tube, de-&erated and mixed it with 
zinc sulphate at pH 6-8. The red oolour disappeared 
gradually. Now, if xanthopterm was added to this 
system, the ue of decolorization was prolonged 
somewltat. may be attributed to the 
capture of' ioca m ic ion by xanthopterin, for the 
latter alone could have little effect upon this step. 
Further details of our MINE ESAE wil be 
published elsewhere. 
E : BABUBO ISAKA 
, Spuzo Isms 
Biological Institute, 
Chiba University, 
Japan. June 13. 
1 Poster, M, Chem. Abr. 45, i3810 (1051). 
1 Albert, à., Dioohem. J., 47, 1x (1960) ; 47, 531 (1950). 
* Smith, H. L, "Enxyme and Enxyme Systems”, edit. by Edsall, J. T. 
(H Unrv. Press, Has., 1051). 
VIRES, Ea id Kato, J. J. Coll, Arts and ScL, Chiba Univernty, 
+ Harley-Mason, J., and Bu'Lock, J. D., Nature, 168, 1088 (1950). 
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Stepwise Degradation of Poly 
from the Carboxyl E 


MANY methods have Already been described for 
the selective degradation of peptides from the 
carboxyl end!. However, the several chemical stepa 
involved in those procedures do not allow their 
utilization on & micro-scale. Linstead, Shephard and 
Weedon’ have recently published a study on the 
decarboxylation of a-N-acylamino-acids in alcoholic 
media by anodic oxidation into alkoxyalkylamides 
(acylaminoethers), with a 74-91 per cent yield. 

e applied the same anodic oxidation on & micro- 
scale to N-acyl derivatives of polypeptides (1 om.* 
of 0-1 per coent solution in methanol; platinum 
electrodes of 1 om." total surface area, 3 mm. apart ; 
200-250 volte, p.c.; 50-150 m.amp.; 10-30 mm.; 
0° C.).' The mitaal angad of the acylated peptide 
(I) is decarboxylated into (II): 
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The mitial amimo-acid no longer appears on & paper 
chromatogram of the hydrolysis products of (Il). 
If (If) is heated for a short time with dilute aqueous 
hydrochloric acid, the methoxyalkylamide is hydro- 
lysed into (III). After evaporation to dryness $n 
vacuo and re-dissolution in dry methanol, (IIT) is 
decarboxylated by & new &nodio oxidation into (IV). 
The spot of the second amino-acid is no longer deteot- 
able on a chromatogram of the hydrolysis products 
of (IV). 

By this ample method, which involves only 
manipulations easily carried out on a micro-soale, poly- 
peptides were degraded stepwise from the carboxyl 
end, and the sequence of ammo-acids was determined 
by their successive disappearance on’ chromatograms 
after hydrolysis. 

We found that Sanger’s dinitrophenyl derivatives 
of peptides may also be submitted to carboxyl 
anodic oxidation. Thus, time and material are saved 
by combinmg Sanger’s method for the determination 
of the ammo terminal amino-acid with our new 
method for the determination of the carboxyl 
terminal amino-ecid. 

à R. A. BOISSONNAS 
Laboratory of Organic Chemistry, 
University of Geneva. . . 

« July 2. : 

j Peteno E cand oneer "x ‘physiol Okem 161, 97 (1925 
Tos and ee, it, Deum. J aug 
Oni al, Boim Ads, 
T EC 10 (108 
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Metal lon Catalysis of the 
Decarboxylation of Oxalo-Acetic Acid 


Iw order to explain the oatalysis of oxalo-acetio 
acid decarboxylation by metal ions, mtermediate 
complex formation between the metal ion and the 
acid anion has been postulated. In an attempt to 
determine the nature of this complex, Stei 
and Westhemmer! studied the kinetios of the decarb- 
oxylation of the dimethyl substituted acid. In this 
way they showed that the catalysis did not proceed 
through an enolic form of the acid. From a further 
consideration of the general characteristics of de- 
carboxylation reactions, they suggested that the 
metal complex -involved in the catalyms had the 
formula, MA, which was formed from MHA+t, by 
the loes of a proton. 

+ 
MHA C0,” xa 
HO40.0(Me),.00 


Pedersen! examined the e decarboxylation 
of the parent acid in greater detail. He obtained, 
from kinetio date, a stability constant of 104 for the 
formation of & cupric complex of the acid, and 
suggested that this complex was of the same kind as 


MB GH,00,- 
lo. .00,7 2x 


X—NH.CHR’.CO—NH.CHR.CO,H ——> X—NH.CHR’.CO—NH.CHR.OCH, + CO, 


(1) 


an " 


1 


HCI 


X—NH.CHR’.OCH, + CO, <—— X—NH.CHA#’.CO,H + NH, + E.CHO + CH,OH ien: 


dv) 
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MA. Now MA is a complex of an a-keto acid, and 
another complex, MB, could also have been formed. 
The latter is a oomplex of a dicarboxylic acid. The 
measurement of the stability constants for the forma- 
tion of both types of lex together with the 
observation of Pedersen then be used for de- 
soribing in more detail the suggested mechaniam of the 
catalysis. The data for the dicarboxylato-complexes 
are available from the literature, and we have 
measured the stability of the complexes of pyruvic 
acid in order to make this comparison (see table). 


' LOGARITHM OF THE STABLY CONSTANTS OF ONETAIK METAL OON- 
PES 


2-86 
419 
1-50 
1:88 |- 
4°75 
$71 
2-35 











The data show that the stability constants of both 
the zino and the cupric complexes of dicarboxylate 
anions have considerably larger values than those 
of the pyruvates. The value Pedersen" obtained is 
much nearer the former, and this might suggest that 
his complex constant referred to the formation of & 
complex of formula MB. However, the formation of 
the two MHA* and MB is controlled 
“by the pH such that the relative amounts of each 
are given by : 

[MHA] | Kı [E] (1) 
. [MB] ^ Kk ’ 

where K, and K, are the stability constanta for the 

formation of the complexes MHA+ and MB 
ively, and k, is the second acid dissociation constant 
of oxalo-acetic acid. From the data in the table and 
equation. (1), the two different might be 
in equal amounts at about pH 2-0-3-0. 
this pH the complex MHA+ would pre- 
doninta. It is to be expected that M4 will only 
form in the pH range in which MHA is formed 
rather than MB. Now MA wil have s different 
stability constant, K,, from MH At or MB, such that 


K, - Ti, whero hy is tho aoid dissociation oon- 


stant of MHA+t. As k, < b, Pedersen’s constant, K,, 
would be to be greater than K,—as is 
found—and the determination of stability constants 
does not discriminate between M A. and : 

At higher pH. valuee the formation of MA or MB 
need not proceed thro MHA+, and either one 
of the two complexes be formed, depending only 
upon their relative stability. It is to be anticipated 
that MB will be the more stable, and the formation 
of this complex would account for the absence of 





catalysis at hi rag apical be complete reaction 
scheme w then be: 
i | (-H9 
Low pH ————— 
x z0,0.,.do (HMH) 


(cag. 


oo, 
High pH - | + Mte s "o 
(MB) 
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The rate of some other catalysed hydrolyses have 
somewhat similar features to the above decarboxyla- 
tion ; but it is of particular interest that the catalysis 
of thany ’ tio .reactions is similar to that 
described’, and in particular that this catalysis also 
goes through & maximum with pH. The recent work 
of Albert* has illustrated further the importance of 
the formation of two different complexes from the 
same ligand and metal ian. 
R. J. P. WILLIAMS 

Inorganic Chemistry Department, 

University, Oxford. 
Rte ne J. Amer. Chem. Jec., 73, 
"ure dup sacks malice rn pn 
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mI 313 (1049). 
bue prog 
J, $8, 503 (1942). 
* Kroll, H., J. Amer. Chom. Soc., 74, 2084, 2036 (1063). 


' Peacock, J. M., and James, J. C., J. Cham. Soo., 2233 (1951). 
* Cannan, B. K., and Kibriek, À., J. Amer. Chom. Soo. 00, 315 (1038). 


~ Newton's Work on Geometrical Optical 
Aberrations 


Ix Newton’s “Opticks” (editions of 1704, 1717 and 
1721 and the t editions and translations, 
so far as we have been able to ascertain) an erroneous 
condition is given for the proportion a of the radii 
of & symmetrical thin triplet (the inner lens being of 
water) in order to correct the system for spherical 
aberration for distant objects. the curvature 
of the first and second surface E, a respectively, 
the formula gives ae (BR, = EE KD/(RE— 
RI), where R/I = refractive index of the two 


outer (glass) e and R/K = ny, the refractive 


index of the inner (water) lens. The fraction can 
be simplified to K/R, and gives & large amount of 
under-correction. 

No indication is left of the deduction of the 
condition. The correct and complete form is: 
ax? + bat + cx + d = 0, where a, b, o and d are 
funotions of & high degree in n, and my. This form 
cannot by any reasoning be simplified to a cube root 
condition for a. 

means, however, of an unwarranted application 

of the formula for the spherical aberration of & single 

spherical surface for & parallel incident pencil, as 

given by Newton in “Lectiones Optics", I, Prop. 81, 

a curious result is obtained. When we transfer the 
aberration of the first surface to x 


by multiplication by (mg/mw).( eme) - ny/1), 
"the same for ihe pe m os 
surface with the factor (nw/ng). (m_/1), for the third 
surface with the factor y] 1, aria aati the oontribu- 


tions of the four surfaces, we get the condition for 
the correction of spherical &berration : 


I ma (ny — ny) (ny! + ny)/(n, — 1) (mt F Lg’. 


Eo perm -H*) “ee = — decarboxylation 


\ 


— no reaction. 
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Within the range of refractive indices for glass 
in Newton's time, it appears that the factor 
(ngt + nt)/(ng* + 1)n,' is practically constant and 

to l/na,. Thus the condition for a can be written : 
af — (ny—ty)/te(ty—1) = (KE—KI)(RK—KI). 
With the value of « following from it, spherical 
aberration, indeed, is considerably reduoed—to about 
0-6 that of a single lens of best form (to reduce 
spherical aberration). ( 


If this, Indeed, was Sadar Mera by Newton, i 


only ohne letter in the formula been erróneously 
inted ; that the error is present in each edition can 
explained by the fact that Newton had no interest 
in this condition on account of the chromatio aberra- 
tion, which, according to him, was always present 
: and larger, and which led him to the construction of 


& DE telesoope. 

Each of the letters of the original formula has 
been changed into one of the other possible letters; 
but tbe change as given above is the only one which 
leads to a better correction. ! 

It was further ascertained that the correction out- 
side of the axis for distant objects by means of a 
symmetrical thin (‘cemented’) triplet is always much 
worse than for & single lens of approximately convex- 
plane form, at least unless enormous amounts of 
spherical &berration are introduced. This 
means that the Bcholium to Prop. 98 of the first book 
of the “Principia” is either incorrect or refers to & 
non ical triplet. 

It would be worth while, we think, to look into 
what is left of Newton’s papers and letters to see if 
there is any indication t he had worked in this 
direction. . 

A. O. B. van Hu 

Laboratory for Technical Physica, 

Technological University of Delft. 

Nov. 6. 


A Heavy-Particle Accelerator 


A METHOD of o ing the defocusing effect of 
"the electramagnetic wave in the Walkinshaw heavy- 
icle &coelerator* has been suggested by Chick and 
eirie!'; an alternative solution to the problem is 
here proposed. -- 

Tf stable position for the particle bunch on the 
travelling wave could be made to lag in phase from 
the normal position by an angle between 00? and 
180°, tt would then be in a region of focusing instead 
of'defocusing radial forces* (Fig. 1). For stability 
in this region, however, it is necessary that a particle 
which loses energy shall gain in phase on the electro- 
magnetio wave, ànd vice versa. It is suggested that 
this can be achieved by introducing a constant mag- 
netio fleld gradient across the helical guide, the axis 
of which should then be made to take the form of a 
spiral in the plane perpendicular to the. magnetio 
fleld, the dimensions ing upon the magnetio 
fleld-strength and the rate of acceleration (Fig. 2). 

A particle with an excess or deficit of energy will 
then leave the equilibrium orbit and pass into & 


region of leaser or greater magnetic fleld-strength. - 


In the non-relativistic region, therefore, the angular 


velocity of a particle with an excess of energy can be © 


made leas than that corresponding to the stable orbit 


and vice versa (Fig. 8). 
Tho above modb will Ho ancdiüed te ais 


presence of the radial electric focusing forces, which 
are the differential of the &ocelerating fleld. Phase 
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i f . 
stability will therefore be a gg both the 
magnetio fleld and the accelerating 

It may be shown that phase stability exists if: 


` dH 
here =- T. 
x dd H, dr 


is wave-length of aooelerating field in the guide 

(- Ë 4) i- Ae is wave-length of aggelorating field in 
o « 

Bir; v is veloaity of icle; o is velocity of light; 

E is kinetic energy of the particle; F, is maximum 

value of electric accelerating field multiphed by 


charge on the particle; 0 is angle defined as 
0 = 0 for zero accelerating fleld. It may also be ahown 


; re is radius of stable orbit; g` 





that radial -focusing exists if: 7 


rr - 


"= 1< RË 


The phase angle over which particles will be captured 
will be Omar = Omt., where ' 


F, coa 0,. 2 





are E c . 
Omax. K 0087 aan - 1); 


24E 
" Omm. > cos ar F, m 


From this it can be seen that n may be made greaier 
than I by reducing smar.. - ¢ 





rye, — velocity of partiale. 


Phase stability 1, des [d£ fa negative, 
i6 n eim zl dandi fa positive 
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and H, will therefore be smaller for larger values of n ; . 
from which it follows that the separation between 
successive revolutions will be greater for larger n. 
Advantage might have to be taken of this in a 
practical design to avoid the injector on the second -~ 
revolution. E 
Using available figures+* as -typical operating 
conditions, we find for protons: injection energy, 
2 MeV.; radio-frequency, $00 Mo./s.; Fo, 25 keV-./ 
«m.; n, 1; re 20 cm.; H, 10 gauss; Omar. — 
imm, 90°; energy gain in first revolution, 3 MeV. 
approximately ; distance between first and second 
orbits, 12 am. approximately. For n = 1, Omar, = 
n/2, go that the phase stability condition becomes 
dommant. Hence, for a constant value of 05mm and 
w= 1, H, will vary along the stable orbit as E-1'4. 
Thus orbit separation may be increased as accelera- 
tion proceeds. Following the reasoning adopted by 
Thomas’, the focusing defocusing effects of so 
reducing the magnetic d along the stable orbit 
should cancel. zo 
I wish to acknowledge the help I have reoeived 
from discussions with members of the Radiothera- 
peutic Research Unit, in icular P. H. Flanders, 
. during the preparation of this communication. 


J. W. GALLOP 
Medical Research Coungil 
Radiotherapeutic Research Unit, 
Hammersmith Hospital, 
London, W.12. 
July 25. 
alkinshaw, W., and N. A.H.R.H. Memo 57, 1948 
W ^ A Wylie, TW 


3 Chick, D. Bn and Petre, D. P. BR. [Nature, 108, 782 (1052) ]. 

* Appendix IA of ref. 1. 
Er c pal E Eie d d cd 
‘Thomas, L. H, PA. Ræ., 54, 580 (1038). 
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Electrical Conductivity of Certain 
Crystalline Materials after Grinding 


IT was recently reported! that quinol shows & large 
increase in low-frequency dielectric loas on grinding. 
The effect is tem: and decreases with time. It 
has now been found that this phenomenon is more 
general and occurs with many inorganic salts and 
some crystalline organic 3 

In theee materials the dieleotrio properties of the 
lightly preased crystals before grinding are such that 
the loss factor increases with < ing frequency 
and ultimately rises in proportion to l/f (where f is 
frequency); it is assumed that the loes factor in the 
latter region is entirely due to D.0: conduction. On 
pinine the magnitude of the low-frequency dielectric 
oeB factor increases at all frequencies, often by as 
much as & factor of 1,000. ; 

The experiments were performed with eleotrodes 
in the form of bevelled brass pistons gurrounded By 
& polystyrene cylinder, which enabled the grinding 
and measurement to be carried out in rapid sequence 
in & controlled atmosphere. The 4.0. conductance 
ata particular frequency was measured as & function 
of time. 

The results for four inorganic salts and for quinol, 
dried for several weeks over o&lorum chloride and 
then ground in air over calcium chloride, 'are given 
in the acoompanying graph. Smaller effects were 
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Bffect of grinding on the prety Tye various crystalline 
0407 REPO. 0-02; MaDe ITE KUL 0-008; quist, 0-604 
observed with urea, copper sulphate and resorcinol ; 
and other compounds, such as sugar, paraffin wax 
and 4: 4'-dih, xy-diphenyl, gave no measurable 

effect. 5 

Several grinding experiments were performed with 
these electrodes in & veæel which could be evacuated 
or filled with any desired atmosphere. It was observed 
that the rete at which the 4.0. conductance decreased, 
following the initial increase on grinding, was more 
rapid the lower the relative humidity of the surround- 
ing atmosphere. Also, the equilibrium value of the 
A.O. conductance was lees the lower the relative 
humidity. At preasures below about 6 mm. of 
mercury, no increase in A.O. conductance was 
observed on grinding. Moreover, if the increase had 
already been produced by grinding in & normal 
atmosphere, it was eliminated by evacuation. 

The citet was not Present in Bodrum or potassium 
chloride, or in quinol which had been thoro y 
dried by heating and then ground in an atmosphere 
over phosphorus pentoxide. Even when such 
thoroughly dried materials were ground in the 
laboratory atmosphere, the increases in candustivity 
were small. On prolonged to the laboratory 
atmosphere, the return to state giving & 
grinding effect was comparatively alow, particularly 
with sodium: chloride. 

The results of this work suggest that the low- 
frequency dielectric properties of these materials 
before grinding arise from the presence of highly 
conducting regions at the crystal surfaces due to ad- 
sorbed layers of water. Also, there is some water 
(or solution) held in the crystals, possibly in small 
cracks, which, on being released by grinding, dis- 
tributes itself over the freahly created surfaces. The 
water present on these surfaces in excess of that in 

i with the surrounding atmosphere then 
evaporates, resulting in a decrease in the D.o. and 
4.0. conductances. 

In connexion with these results, extensive experi- 

ments on the adsorption of gases on sodium chloride 
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have been carried out by Durau®, who found that 
prolonged heating was necessary to remove the last 
tracés' of water. 


7 J. B. D&YDEN 
R. J. MaAKiN8 
Division of Electrotechnology, 
National Standards Laboratory, 
Commonwealth Soientiflo and 
Industrial Research Organization. 
July 21. 
1 Dryden, J. B., and Meakins, R. J. Heiure, 188, 1121 (1961). 
* Duran, F., Ann. dor Phys, 87, 307 (1918). Aen 
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Infra-Red Spectra of Coals‘and Coal 
Products 


I was interested to read the comments of Gordon 
and his collaborators on the infra-red spectra of 
ooali. The range of our earlier work! was 
limited to 1,000-10,000 «m.-*, because our first thin 
sections were mounted on fluorite plates with a trans- 
mission limit of 1,000 am.-i. Later work, as yet 
unpublished’, using the ‘Nujol’ dispersion technique‘, 
extended the spectre of'ooals to 650 om.-1, the limit 


of the rock-salt spectrometers used. 
Spectra of teen samples of bri coals (that 
`~ is, mainly vitram) of ing rank Warwick- 


shire, Northumberland, Yorkshire and South Wales 
were recorded. Humic acids, and pyridine and aniline 
extracts fram several of the coals, were also examined. 
Most of the strong absorption bands were assigned 
to specrfio chemical groupe present in the coal 
structure. The resulta and major conclusions are 
` briefly summarized here. 

The general level of absorption intensity was 
constant for the lower-rank coals. The general 
absorption intensity was higher for a ooking coal and 
very much ‘higher for & low-volatile steam coal. 
Gordon’s spectrum of an anthracite! iB almost devoid 
of structure except at the low cy end. 
Graphite examined in ‘Nujol’ at the same path- 
length as used for the coals was completel 
from 5,000 am.-! to 650 cm.-1. A ‘Nujol’ on 
peal gir ET plea aig 
on O TE O por eo epee eee This 
marked increase in general absorption for the high- 
rank coals can be correlated with the development 
of optical anisotropy*, and with orientation and 

wth of Tegions found m X-ray dif- 

tion studies*. It seams to mark the beginning of a 
transition from an aromatic structure (see below) 
towards & graphite-type structure. 

The general similarity in the spectra of coals of 
all ranks examined (except anthracite) suggests that 
the molecular skeleton remains practically unchanged. 
As one might expect fram the decrease in oxygen 
content with increase in rank, bands which can be 

to .oxygen-containing groupe. (OH, O=O, 

, eto.) decrease in intensity with increase of 

rank. The main absorption assigned to the CO—O— 

ing- occurs in the regian of 1,250 

amn, that the OH groups are mainly 
phenolic rather than aliphatic hydroxy 

The molecular structure seems very complex, but 
the C—H and —O=O— stretching frequencies, and 
the OH out-of-plane deformation frequencies near 
880, 820 and 750 cm.-, when correlated with the 
spectra of a large variety of aramatio compounds’, 
_indicate the presence of both single ring and con- 
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n aromatic structures. Aliphatic OH,- “and 

CH,-groups can be detected. Two carbonyl frequencies 
have been found; the stroriger, near 1,600 cm.-!, 
probably arises from aldehyd dehyde or koto-grpupe, while 
the second, near 1,780 cm.-!, suggesta the presence 
of a smaller proportion of ester groupe. 

Fora loose coal, the spectrum, of the material 
extracted by pradin was practically identioal with 


rdc peent coal 

A study o the hydroxyl frequencies th the spoótro 
recorded suggests that hydrogen bonding between 
hydroxyl groupe is- one of the factors 
the physical structure of coals. Orchin and Storch® 
have postulated a hydrogen-bonded structure for 
coal, following their work on solvent extraction. 
Drydan’ has briefly discussed the aignifloanoe of the 
spectroscopic resulta and the part played by hydrogen 


bo: in the solvation of coals. 
The ic acid spectra were clearly different from 
those of the parent coals, and had fea in common 


with graphitio acid and mellitic acid (hezacarbory= 
benzene). 

As Gordon et al. have noted}, pitch extracta 
exhibit spedtra bearing a remarkablo resemblance to 
the coal Hadzi!’ has studied the 
of & variety of coal and tar extracta and has identified - 
chemical groupings also found in the coal spectra. 

The results summarized above, which were obtained 
several years ago, will be published in detail else- 
where 


. ^ 
I am indebted to Prof. G. B. B. M. Sutherland 
for his guidance during the course of this work, and 
totke late De D, H. Bangham for hee intercetand 
encouragement. Thanks arg also due to Prof. 
R. G. W. Norrish for facilities kindly provided in 
the Laboratory of Physical Chemistry, Cambridge. 
The research was sponsored by the British Coal 
Utilization Research Association and imaion to 
publish this work is gratefully acknowledged. 


O. G. Cannon 
British Nylon Bpinnera, Ltd., 
Pontypool, Mon. 
Nov. 11. 

1 Gordon, Adams and Jenkins, Nature, 170, 317 (1962). 

1 Camon and Butherland, Trens. Farad. Soe., 41, 150 (1045). 
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1 Cannon and Sutherland, Nalare, 186, 240 (1945). 


* Cannon and Conf. Ultrafine Structure of Coals and Cokes, 
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A Trigonometric Series used. in Physical 
Problems 


Iw connexion with a boundary-value problem in 
room acoustics, we were led to consider the following 
trigonometric series. It has been noted further that 
ae other trigonometric series encountered by 

Krishnanb* and L. B. Goddard? in different 
eas situations can be obtained as special cases 
of the above series. 

The series concerned is: 


$ ain(nt 0) siní(asd e) _ 


c), Buy, 
n=l ato ~ n+p i x 


A(0,9 ; 


O<a<n, 
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and A(0,9 ; z) can be expressed as 


LPE uas — YL 9)] + 


9, 
l 
z 
y ORE [o0,) — ofp,2)] + 
1 
3 


0 —9 : 
EEE eo,a) + o(9.20) } 
where : 
= I'(s) — * oos(n + 0)m 
p(s) Tis)’ c(0,2) a ^19 
= X sin(n + 0)z 
ee ML ET 


The transformations for o(0,7) and (0,7) were 
obtained by G. H. Hardy*. 

Putting 0 = e and taking the sum of 4(0,0 ; œ) and 
A(— 0, —0; v), one obtains the result (Krishnan, 
loc. oùt.) : 
` sians +a) x 

A —cD (nz + a)! c 
Pu 0 = — p = am (x> 1l, m = 1,2,8...) and 
T = n/a, one obtains (Goddard, loo. ott.) : 


$ Bin*(mr/a) .— 0 5 - 
&s-1 ^ — aim! i 3 
The oorresponding series involving the cosines, 
namely, 
$ oo(n-F0)r , 9os(n + 9) .. B 
a-1 ^8 nto 


can also be treated in tho same manner. 
The last series can be used to obtain the result 
cogt(nz + a) 


d nM d: TZN m 
n- — o (nz + a)* e [ (=) z]. 
The details of the oalculations and certain other 
resulta will be published elsewhere. 

S. K. LAKSHMANA Rao 
B. 8. RAMAKRISHNA 

Indian Institute of Scignoe, 

Bangalore 3. 


June 6. 
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Multiple Meson Production 


Ir haa recently been reported by Daniel e& al.! 
that in high-energy oollisions between nucleons, 
besides z-mesons, some heavier mesons of about 
1,900 m, mass are also created. The purpose of the 
present note is to estimate the theoretical probability 
of emiasion of a heavy meson in a oollision process, 
using the statistical theory developed by Fermi’. 
The oollision is studied in the centre-of-mass system 
of the particles and it is assumed that the total energy 
TF (W is the energy in the ‘centre-of-maas system) is 
suddenly released in & small volume, 
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Q = *(h/uo)2MoH/ W, 


surrounding the nucleons (M = maas of the nucleon, 
u = mass of x-meson). One then calculates statis- 
cally the probebility that a certain number of mesons 
are created. 

On & suitable modification of Fermi’s resulta, we 
find that the probability, P(s,n), of two nucleons, 
8 heavy mesons (of mass K) and  n-mesons being 
present in the final state of collision, is given by : 


_ 85 (20-3 /eo)«/2 
POM (2c (n+ 3+ I/22} . 
6-31 


27 matte 6:31 ; 
Soa p9) s (- eoa] 


where o = W/Mo* and we have taken K/M = 3/3; 
u/M = 0-15. In deriving the above result the 
nucleons and the heavy mesons have been treated in 
the non-relativistic approximation, whereas r-meeons 
have been treated in the extreme—relativistic approx- 
imation. Further, the conservation of angular 
momentum has not been considered. 

The table gives the results obtained from the above 
formula. 








aan 
m 
m 
a 








"The babaltty of the event when no heavy meson is produced 
M taken Do be 100. d 


It will be notioed that, for oollisions involving 
primary energies up to about 20 Mc’, the possibility 
of a heavy meson being created is small. (The 
relative probability of two or more heavy mesons 
being created is very amall and does not alter the 
conclusions drawn. For high energies the 
above formula breaks down.) Tho slightly higher 
ratio of the number of heavy meeons to that of r- 
mesons, near the threshold energy for the creation 
of a heavy meson, will also be obaarved. This is due 
to the fact that, according to this theory, the prob- 
ability of creation of a heavy meson varies more 
slowly with increasing energy than does the average 
number of r-meeons created. 

In the extremely high energy region, where the 
heavy mesons and the nucleons have also to be 
treated in the extreme relativistic approximation, it 
follows from thermodynamic considerations? that the 
number of heavy mesons produced will be com- 
parable to the a number of x-meeons, the ratio 
being governed mainly by the ratio of their respective 
statistical weight factors. 

I am grateful to Mr. J. Hamilton for his interest 
in the work. I am also indebted to the Government 
of India for the award of a ee F 

L. 8. KOTHARI 


Cavendish Laboratory, 
Cambridge. 
Bept. 5. 


! Daniel, R. RB, e al, PAI, Mag., 48, 753 (1052), 
'Ferm!, H., Prog. Theer. Phys, & 570 (1950). - 
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Mean Square Radius of randomly colled 
Molecular Chains 


-- ÀN expression for the mean square radius of :& 
randamly coiled long-chain polymer, that is, for the 
mean square distance of its constituent groups from 
their centre of mass, was first derived by Debye’. 

Debye's formula applies only to very long chains; 

the following simple derivation is valid for any 
unbranched chain, provided the correlation between 
two atoms depends only on the number of links 
cael Mer (this implies neglect of the excluded 


xc a Sones primuni n deals 
of n particles the mean square distance Ra’ of the 
particles from their mass centre is given (in the case 
of equal masses) by: 

Ra’ = E retin - zum (1) 
ese tha- Fai danois the distances of the individual 
particles from the mean centre and the ry their 
mutual distances; the double sum has to be taken 
over all pairs of particles (ance only). If the particles 
are arranged in the form of a cham and the average 
is taken over all possfble configurations of the chain, 
equation (1) leads to: 


n! < Rt > em L<ryt> = (n—IM<rut> + 
(n — 2) < ra> t+... + x fu, (3) 
where the signs < > denote statistical averages. 
For links Of constant length i, and mutually 
independent directions : 
<ry'> =G-)i3, (8) 
which yields with the use of (2): 


< Hy» = ilèn Yn) = 5 
E «oru! > (1+ dim). (4) 


For a constant valency angle r — œ and free rotation 
about bonds, it is known that? : 


«rnt» -we[e-oii-c:4—R]. (5) 


where a = oos œ. Substitution of this into (2) yields 








" l 
ches nuE EEan 
(n — 1) 2a 2 (a — gets 
ETA 1— - as AIC 


(1 — a)t 
: Mord complicated correlations oan be treated in an 
analogous way. In all cases in which there 18 no 
preferential tendency for the chain to develop in any 


specific direction in space, Debye'a result) is obtained 
for large n, that is : 


< Ra > = <at> [i^ 0 (mn) |. 
The subject of this note formed part of the fanda- 


mental research programme of the British Rayon 
Research Association. 


R. A. Sack 
Department of Theoretical Physics, 
University of Liverpool. 
Nov. 24. 
? Debyo, T. J. Doe eels ee 
J.-L. 
rang e ec Mir Mig ( (Parks, we Of. Lamb, H» 
SL RD OM Phy, 11, 67 (1043). 
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Follicle Development in the Australian 
Merino 

So far as we are aware, there is no published 
information of & quantitative nature on the post- 
natal devel t of the follicle population in the 
akin of the merino , although Carter and Hardy! 
have S pner quantitative date for the pre-natal 
period. In his claasical description of the development 
of the follicle group, Carter! was concerned with 
desoriptive morphology and ontogenio considerations 
rather than with quantitative aspects. His clear 
definition of the two follicle types (primary and 
secondary), their relative place in the developmental 
sequence, and their fundamental arrangement in 
group form lays the foundation on which quantitative 
considerations may be built. The most satisfactory 
measure of the progress of development of the follicle 

tion is the ratio of secondary follicles to prim- 
ary follicles (S/P). The validity of this unit rets on 
the observation (Oarter*) that the primary population 
within any region is determmed by approxmately 
the ty-sixth day of pre-natal life, and that only 
8900 follicles develop thereafter. While ıb 
bas not been proved that no primary follicles develop 
after this time, the histological evidence is heavily 
in this direction. 

Unpublished observations at this College on causes 
of variability in the skin and fleece of merino sheep 
have shown that, at fiftean months of age, the S/P 
ratio of twins is frequently lower than that of singles, 
and those for the progeny of young ewes are also 
lower than those of mature ewes. It was decided, 
therefore, to study the development ım these classes 
from early natal life. Skin sections were taken 
from the mid-aide at 10, 52, 60, 82, 92, 113, 185 and 426 
days of age, & single section of 1 am. diameter being 
taken from each animal at each sampling period. 
-' These sections were examined histologioally by 4 
method which was cesentially the same as that 
deecribed by ‘Carter’. The accompanying graph 
shows the relationship between the S/P ratio and 
age in three groups of lambe taken at random from 
a flock of South Australian (Bungaree) merino. 

The consistently lower ratio in those groups subject 
to some nutritional penalty (twins and progeny of 
young ewes) is quite evident. Theoretically, it is not 
possible for the S/P ratio to decline unlees there is & 
loss of secondary follicles. Whether this is the cause 
of the three points showing & lower ratio than at 
the previous observation cannot be stated with 
certamty. Such a decline m ratio could also appear 
as a result of sampling variations, although this seems 
unlikely in view of the numbers involved. Of par- 
ticular interest is the relatively large difference in the 
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S[P ratio at ten days of age, when the first sections 
were taken. This difference appears to be too large 
to have developed since birth, and strongly suggeete 
that the late pre-natal development of seoondary 
follicles may be affected by the fotal environment. 
In a further series of observations, a signifloant 
correlation (r = 0-56) between birth-weight and S/P 
ratio at birth has been noted, and seems to establish 
beyond doubt that the ratio at birth is inftuenoed 

the general pre-natal environment. an eK 
o tions have also shown that the rate of de- 
velopment of secondary follicles during early post- 
natal life is closely sescciated with -rate in 
os and particularly with rate of expansion of 


These observations form part of & larger series being 
conducted at this Co and financed largely by the 
Commonwealth Scientific and Industrial Research 
Organization from the Wool Research Trust Account-; 
grateful acknowledgment is made for this assistance. 
The detailed observations will be published elsewhere 
in due course. à 

: P. G. Souiscoxur © 
Agricultural College, 
Roseworthy, South Australia. 
May 21. 
Carter, E: B- and Handy, M. H. Coun. Bel. Indust. Res. (Aust), 
* Carter, H. B., Coun. Sol. Indust. Res. (Aust), Bull 164 (1948). 
* Carter, H. B, J. Coun. Sa Indum. Res. (Aust.), 18, 250 (19039). 


Inhibition of Populations of Hamonchus 
contortus In Sheep fed on White Clover 
(Trifollum repens) High in Lotaustralin 

MmrvinrE e& al. have shown that strains of New 
Zealand white clover (Trifoium repens) may contain 
up to 0-038 per cent hydrogen cyanide. It ocourred 
to me that such & concentration might be lethal to 
internal parasites of sheep. 

Preliminary # vitro experiments demonstrated that 
solutions of potassium cyanide, approximating to 
the concentration of hydrogen cyanide which could be 

in the rumen of sheep fed on white clover, 

i some trichostrongylid infective larvæ. Further, 

some infective larve in water exposed over macerated 
clover algo were killed. 

A third step was to administer known populations 
of Hæmonchus contortus infective larve to lambe 
reared free from parasitism and fed on pure stands 
of the followmg planta: (1) New Zealand certifled 
pedir white clover, a strain selected and bred by 
the Grasslands Division of the Department of Soien- 
tiflo and Industrial Research, high in the cyanogenstio 
glucoside, lotaustralin; analysis at the initiation of 
the experiment revealed 0-028 per cent hydrogen 
cyanide. (2) Red clover (T. pratense) containing a 
doubtful trace of hydrogen cyanide (white clover of 
low cyanide content was not available at the time of 
the experiment). (3) Cocksfoot (Dactylis glomerata), & 
grase chosen.because it was available and did not 
contain hydrogen cyanide. 

Fourteen seven-month old Romney lambs were 
simultaneously placed in each of the three parasite- 
free experimental paddocks. The lambs were permitted 
four days to become accustomed to the diet, and then 
each was given 2,000 H. contortus infective larvae. 
After fourteen more days in the paddocks, the lambs 
were killed and the H. contortus ulations counted. 
Only fifth-mstar parasites were found. The average 
H. oontortus populations for the groups were: on 
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Thus it is seen that there is a 
difference in worm populations between white and 
the cookafoot ; but between these two groups 
&nd the red olover group, tion differenoes do 
not reach the 5 per cent level of signifloanoe. There 
is doubt that cyanide content is the only factor 

involved. The work is being continued. 
I am indebted to the following officers of the N.Z. 
+ of Scientific and Industrial Research : 


' Meere. L. Corkill, L. W. Gorman and P. Bears of the 


Graselands Division, for provision of the experimental 
areas and plants; to Mr. J. G. Fraser of the same 
Division, for chemical analyses; and to Mr. A. C. 
Glenday of the Applied Mathematics Laboratory, for 
statistical treatment of data. The work is being 
financed with the aid of a t from the Department 
of Boientifle and ial Research. 
J. H. TETLEY 


Department of Agricultural Zoology, 
Massey Agricultural College, 
Palmerston North, New Zealand. 

. May 20. 


Met Ooop, I. B., Doak, B. W., and Relfer, I., N Z. J. Se 
and Teoh, 98 B, 144 (1040). 


Action of Insulin on the Frog (Rana 
temporaria) 


EAELIER investigations of the action of insulin on 
oold-blooded vertebrates have shown that, although 
large doses usually lead to the appearance of typical 
convulsions, there is often a long latent period 
(1-2 days at room ture) during which there 
are no visible sym 1, In experiments performed 
in March and May 1952 the action of insulin on the 
blood-sugar level of the frog was followed, at inter- 
vals, from the time of injection to the development 
of convulsions. The frogs were at room tom- 
perature (17?-20? O.) and were injected with four 
unita of insulin (Welloome 40) in the dorsal lymph 
sao. The sugar content of the blood was determined 
by & modification of the method described by King* 
for obtaini ‘true sugar" values, which are 15—20 
mgm./100 ml. lower than those previously recordod 
for the frog*. 

There was no change in the mean blood-sugar level 
in the first 14 hr. after insulin (23 + 1:81 mgm./100 
ml.), but after 5 hr. it had fallen to a very low value 
(8 + 0-69 mgm./100 ml.), which was maintained to 
the end of the experiments when the frogs had shown 
typical insulin convulsions". In one series of experi- 
ments (May 1952) parallel estimations of the glyoogon 
content of the liver and gastrocnemius muscles were 
made (calculated as percentage wet weight of tissue). 
The mean m content fell alightly 
between 5 hr. and 24 hr. after insulin (from 0:58-0:06 
to 0-82 + 0-06 per cant, P < 0-05), possibly followed 
by a further decrease associated with the occurrence 
of convulsions (0:28 + 0-05 cent). The changes 
in liver-glycogen content m tho first 24 hr. were not 

igni , but after convulsions had occurred there 
was a marked fall (from 1:71 + 0-18 to 0-38 + 0:22 
per cant, P < 0-001). 


812 ` 


In the light of the &bove experimental results the 
following hypothesis is put forward to account for 
the delayed appearance of insulin convulsions in the 
frog. The first action of msulin is a marked de- 
pression of glycogenolysis in the liver*?, 
accompanied by increased uptake of glucose by the 
tissues, leading to the development of an extremely 
hypoglycsmic condition. The frog then utilizes ita 
perrpheral carbohydrate stores for its energy needs, 
as by the decrease in muscle glycogen. In 

the carbohydrate reserves of the central 
nervous system are considerably lower than those of 
the muscles, it may be assumed that they would 
be the first to be exhausted. When this occurs the 
insulin convulsion appears. These oon- 


ioal 
vilibus vo bon oae to be Sooompatiod by. 


contraction of the 
" pee s suit Brie ju tei ari ctii 
also causes mobilization of same of the liver glycogen. 
This glucoee production by the liver is responsible 
for the rapid recovery of the frog, which then appears 
quite normal for & few hours. Eventually another 
convulsion occurs, and the cyclo is apparently 
repeated until the liver reserves are exhausted, when 
death occurs. Such & hypothesis also accounts for 
the fact that the time required for the appearance 
of convulsions depends on the environmental tem- 
perature rather than on the dose of insulin^*. Tt has, 
in fact, been pointed out that the graph of the rate 
of action of insulin at various temperatures corre- 
sponded very closely to the curve for oxygen 
eonsumptiont!. 
ee dirus ee dia 

tion between the rate of action of insulin and 
the activity of the fish’, and also that in a given 
species the former varies with turet, This 
suggesta that the mode of action of msulin in certain 
flahea may be similar to that proposed for the frog. 

C. L. Suara 
t of Zoology, 
University of Liverpool. 
Bept. 12. t F 

'Hurtey, J. B., and Fulton, J. F., Nature, 118, 284 (1924). 
‘Olmsted, J. M. D., Amer. J. PheeioL, 69, 137 (1924). 
t Gray, I. L, and Hall, F. G., Biol. Bull., 58, 217 (1980). 
“Kig, UNT '""Micro-analysis In Medical Biochemistry” (J. and A. 
urehill, London, 1046). 
‘Smith, O. L., J. Bap. Biel, 86, 412 (1950). 
* Tindal, J. B. (personel commumication, 1082). 
TImekuiz, B. and rende, J., Bischem. S., 878, 412 (1084). 


Heat Inactivation of Strawberry Viruses 


Tan first and most effective measure for the con- 
trol of virus diseases of strawberries is the provision 
of healthy planting material. Selection on the basis 
of virus testa has resulted in a virus-free clone of the 
Royal Sovereign variety and revived its commercial 
cultivation ; but except for the recently bred variety 
Auchinaruive Climax, no plante of other widely grown 
varieties have been found without at least & mild 
crinkle virus. 

Experimenta on heat therapy of strawberry plants 
infected with crinkle viruses were started in 1950, 
using & thermostatically controlled water-bath and 
& laboratory oven. It was found that although planta 
would survive only seven hours in water at 35° O., 
they would survive up to seven days in the oven at 
: 83° C. Graft testa to the sensitive indicator,- 
vesca, in 1951 and again in 1952, showed that the 
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mild crinkle virus had been inactivated in one plant 
(var. Perle de Pr ) by oven treatment, and that 
one plant of H: s Giant had a reduced virus 
content. : 

In 1952, & propagation frame was ada by the’ 
addition of thermostatically controlled- heaters and 
double , which gave temperature regulation 
within 2° C. In a series of experimenta, ponte phau, 
growing in 8-in. pote and with all but the 
leaf removed, were subjected to $7 + 2? C. for periods 
renging from five to twelve days. After & recovery 
period of about two weeks, the iving planta were 
infegted with non-infective aphids, P. 1 
Jragafolii Cook., which were transferred after 24 hr. 
to test plante (Fragaria vesca). Virus was always 
transmitted from unheated control plants in com- 
parable tests. The heated planta which gave no virus 
tranamission were re-tested with aphids, and those 
m koe no virus were grafted to F. vesca 

sale: cha complete virus inactivation has 
ta of the varieties Early Oambridge, 

Taloa “Giant and Perle de Prague, and their 
clonal propagation is proceeding rapidly. The ioa- 
tion of heat therapy to other varieties will follow 

Work on technique and on the determination of 
precise heat inactivation periods for different viruses 
18 still in progress ; the resulta obtained so far which 
may be useful to other investigators are summarized 

as follows. 

“The lowest temperature-time at which inactivation : 
occurred was 83° O. for six days. Although some 
planta were killed, eight days at 37° O. gave the moet 
Teliable results; eleven days was the longest time 
any plant survived at this temperature. 

Three viruses have been Inactivated, which are, in 
the probeble order of their sensitivity to heat: (a) an 
undescribed virus which causes severe leaf necrosis 
on Royal Bo and bud proliferation on F. 
vesca ; (b) the crinkle virus (virus 1)!; and (o) 
the crinkle virus (virus 8)*. The yellow-edge virus 
(virus 2)" was not included in these experimenta. 

Plants previously thought, on the basis of vector 
and graft tests, to be infected with single viruses have 
been shown to contain at least two, one of which i8 
acabe sc de diced ned 

sd ong TE ug en no virus trangmigsion 
by aphi f treatment gave trans- 
missions when tested three months later, presumably 
owing to ‘resurgence’ of virus from deep-seated tissues. 
- Plants in the frame with daylight survived 87° C. 
for three days longer than did those in the dark oven. 
Warm water killed strawberry plants more quickly 
than did air at the same temperature, and planta 
survived longer incubation when the soil was moist- 
ened daily to prevent than when saturated. 
Well-rooted plants withstood heat treatment better 
than recently potted plants. 

The difference between varieties shown in the pro- 
portion of plants surviving heat treatment is thought 
ie ey 1 CER ee 
infection (for exemple, by Botrytis o$nerea) under 
these conditions of high humidity and temperature. 
More plante survived in a sterile medium, 'Vermi- 
culite', than in steam-sterilized soil. 

A. F. PossETTE 
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Cytoplasmic Particles in Bean Root Cells 

Ix the course of an investigation of the composition 
of certain aqueous extracts of tissues from the bean 
root, the material was exammed in an electron micro- 
scope. Small spherical granules, slightly smaller 
in mre than the microsomes described by OClaude!, 
Brachet and Jeeners, and Stern’, were detected. The 
size of the particles varied with the maturity of the 
tissue from which they were taken. 

Bean seeds were germinated and sections cut from 
roota of standard length using the techniques pre- 
viously described‘, Aqueous extracts were prepared 
from sections cut from the regions 0-2-0; 7-0-9-0; 
and 13-0-15-0 mm. from the apex of the root. Each 
zone was out into five .0-4mm. ta. The 
groups of sections were placed in petrol ether, stored 
overnight at + 4° C., and then washed, and ground 
with & glass pestle and mortar. 2-0 ml. of glass- 
centrifuged at approxmately 5,500 g for 45 min. 
Finally, the clear supernatant was diluted 5,000 times 
with i water. . 

Silver-plated grids with ‘Formvar’ films were used 
88 carriers in the electron microscope. A drop of 
fluid was transferred to the grid, and, after drying 
under reduced in & vacuum desiccator over 
phosphorus pentoxide, the preparations were gold 
shadowed and examined in a Phillips electron 
microscope. Photographs were taken by Mr. G. W. 
Ripley at a magnification of x 20,000. The particle- 
Siro was measured after projecting the electron 
micrographs on to & screen. 

The accompanying photograph shows & typical 
electron micrograph of particles from the apical zone 
of the root. Measurements showed average diameters 


the cell matures. It was found that & similar change 
occurred when ta are excised and cultured 
on water at 25? O. for 48 hr. During culture the 
average diameter in tissue from the apical zone 
decreased from 86 to 28 mp, and in the 13-0-15-0-mm. 
zone from 20 to 13 mp. 

Since particles similar to those described above 
have been found by earlier workers'3 to be oom- 
posed of ribonucleoprotein, the effecta of trypem, 
pepsin and ribonuclease on the bean root particles 
were in i in (B.D.H. reagent) was 
used at & concentration of 1: 5,000 in an extract 
adjusted to pH 8-0 with ammonium hydroxide ; 
pepe (B.D.H. s deni at the same concentration 

in an extract brought to pH 2-0 with hydro- 
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chlorio Tacid; and ribonuclease (purifled Armour 
Laboratories) at 1: 10,000 in an untreated extract. 
Aliquote were incubated at 25° C. for 8, 8 and 21 hr. 
in each case with and without the enzyme. Extracts 
from the rone 0-2-0 mm. from the tip were used for 
these experiments. 

With the exception of the extract treated with 
trypsin, particles were present in all preparations 
even after 2] hr. moubation. With trypsin there 
was little change during the first 8 hr., but a marked 
change after 8 hr. At the end of 8 hr. incubation 
the particles had almost entirely disappeared. A 
similar effect was observed in the extract treated 
for 21 hr. with trypsin. These observations suggest 
that the particles are composed of protein. The result 
with ribonuclease does not eliminate the possibility 
that they may also carry ribonucleic acid. If the 
skeletal framework is protein, removal of ribonucleic 
acid may not affect the overall size. 

It is probable that the particles are structural oam- 
ponente of the cytoplasm. Their significance in the 
metabolism of the cell is not yet known. It may be 
noted, however, that the change in size accompanies 
Corresponding changes in the rate of increase of 
protein and in the activities of certain enzyme 
systems. 

Further work on the chemical composition and 
metabolic activity of the particles is in progresa, and 
a detailed account will be given elsewhere. 

We thank Dr. R. D. Preston for facilities for using 
the electron microscope and Mr. G. W. Ripley for 
technioal assistance. 

E. RoBInson 
R. Brown 
Botany Department, 
University, Leeds 2. 
Oot. 28. 


1 Claude, A., Solence, 97, 451 (1018). : 

'!Braehet, J. and Jeener, R., Facymelogia, 11, 196 (1045). 

* Btern, K., Cold Spring Harb. Symp. Quant. Biol, 7, 212 (1939). 
* Robinson. IL, and Brown, R., J. Map. Bot. (in the press). 


Effect of Thyroid Gland on the Cultivation 
of Amæœba proteus 


A PRELIMINARY study of the effects of thyroid 
tablets on Amada proteus, placed singly or in 
ulk in hollowed-out glass squares, having been made 
without any definite resulta, the whole of the resulti 
material was used for inoculating culture 12, boil 
wheat ins being the ulum. For many months 
the pH of this culture fluctuated around pH 4, and 
Euglena flourished. Bean and pea cotyledons were 
substituted as pabulum. Small amæœbæ, 10- 
20 u, were now present m culture 12. Miguel's fluid 
was added and the pH rose to pH 0:2. After a few 
months had elapsed, adult A. proteus a , 
and culture 12 waa so flourishing that it was ided 
up unto Bub-cultures. These cultures are readily 
ingui from our stock oultures even by 
a biologist quite ignorant of their history by: 
(1) the larger size of the adult ammbs in them, 
(2) the persistence of the adult stage beyond the 
normal span (the time occupied by the amobse to 
grow from newly hatched to sporulation stage is 
twelve months); and, therefore, (8) the rarer 
occurrence of developmental in the gulture ; 
(4) diffloulty in making sub-cultures from 
the original. 
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Dr. T. G. Rennie having kindly procured thyroid 
tablets of the same strength as those used above, 
the experiments are being continued to see if & race 
of ‘giant’ A. proteus can be secured. 

Monroa TAYLOR 

Notre Dame, Dowanhill, 

Glasgow, W.2. 
Aug. 5. 


University Botanical Teaching and 
- Training 


THE report of the discussion on botanical teaching 
held at the British Association meeting this year 
raices & number of interesting problemms!. 
agree with Dr. Ashby when he suggests that the 
specific requiremente of potential employers, and, 
in particular, government departments, should de- 
termine the scope and content of honours courses. 
I have heard similar arguments out here in New 
.Zealand where government d form the 
major avenue of employment for the abler students. 
It is surely our. duty to Bee that studente have & 
sound botanical, rather than & vocational botanical, 
training. 

After intance with several types of botanical 
- training, and at the risk of appearing biased, I believe 
that something along the lines of the Cambridge 
system, as deeoribed Prof. Bri meets several 
of the pointa raised and in parti has sufficient 
flexibility for the future specialists without losing the 
advantages to be gained from an overall education. 
The introduction’ of’ the half subjects, although 
regarded with suspicion by many at first, has, I think, 
been a happy proposal because ıt permite specialists 
to have a wider choice of ancillary subjecta. I was 
surprised that no one raised the desirability of 
altering the present system in British universities 
where & subject tends to be studied as & unit over & 
whole year. The Cambridge half-subject system or 
the American semester system would merit much 
closer study in relation to the neede of present-day 
botanical teaching. 

Te might be of interest to referto somo organiza- 
tional ints at Auckland University 
Altho there is no honours degree at the or 
level, nevertheless the teaching is at the honours level. 
Certain prerequisites are laid down by the various 
heads of . Thus in botany & student who 
intends to study the subject for more than one year 
must do a year of chemistry before ing to 
study additional Te physiology. Any ent 
taking the B.Bo. degree with botany as the major 
unit must, in addition, do one year in zoology. Those 
studente who stay on to take an M.Bo. have not 
only a thesis to do but also there are additional 
lecture courses. These comprise formal courses in 
economic botany, history of botany and evolution, 
together with & number of topica selected from 
various flelds of botany and changing from time to 
time. There are further prerequisites also; for ex- 
ample, & student specializing in genetics must have 
done & year of mathematica, a student in plant 
physiology is expected to have done a second or third 
year in chemistry, while an ecologist must attend a 
Ts E nile orba Meliss do We 
also make use of specialists in other flelds; for ex- 
ample, the profeasor of organic chemistry and the 
profesor of geography both give some lectures in the 
course of economic botany. 
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Finally, the unit aystem at Auokland.has great - 
advantages, though it is not quite so flexible as the 
Oambridge system. Only one subject is studied over 
xe ar dica pp aie E E 

pon ad as five unite, and as eight are — 
rsd Tus degree the remainder oan be taken 
as one-year courses in three other different subjecta, 
or another subject can be taken to the second-year 
stage or one to & third-year pe Tea ig les 
providee very considerable one must 
admit that it Paucis ee pent lems, though 
these can be solved. 


Department' of Botany, 
Auckland P cag Oo. ego, 
New Zealand 
Deo. 10. 


1 Nature, 170, 770 (1962). 


V. J. CHAPMAN 


Tma main difficulty m botanical teaching lies in 
the fact that three or even four years of study are 
not enough to train a biologist for all the require- 
ments of modern life. 

In this Department the first year is devoted to a 
general survey, necessitated by the completely in- 
sufficient knowledge the students brmg with them 
from the schools. Thereafter students may proceed 
with zoology as second major; but chemistry as 
second major is becoming increasingly popular. As I 
consider any specislization in the first three years to 
be undesirable, I think it would be better if those 
majoring in botany and zoology could have the 
opportunity of following biochemical courses in case 
their interest lies in this fleld. 

In the second year, courses in systematics of lower. 
and higher plants and in physiology-are given. In 
the third year, the main courses are those in tar- 
onomy, anatomy, cytology and plant breeding; but 
there are also short courses in ecol. and in phyto- 
geography in relation to aliant ey. Practical 
ecology is taught during a fortnight’s course at 
Frankenwald, the University’s Pasture Research 


. Station. 


Studente proceeding to the honours course (fourth 
year) find no prescribed syllabus. Considerable choice 
of subjects is made according to their special interesta. 
The system is one of individual tuition and serves 
three purposes: (a) extension and broadening of 


knowledge in some of the fields studied in the first 


three years, (b) self-activity, by learning how to 
tackle problems and apply different techniques with 
oriticiam, (o) discovery of abilities. A course of this 
type stimulates the interest of the student, not only 
in his own work, but also in that of others. 
In durae oru d with the prinoiple of general bio- 
In the first three years, which is based 
upon mm iable interrelationship of all facets 
modern botany, we created & special honours course 
in ‘bio-ecology’. This course is based on botany and 
zoblogy as majors and has ancillary subjects lke 
statistics and eee 
Subjects like eool border-line fields 
are vary suitable to demonstrate the complexity of 
apparently simple problems. 
N. P. BADENHUIZEN 


Department of Botany, 
University of the Witwatersrand, 
Johanneeburg. 

Deo. 18. 


No. 4346 February 14, 1953 
FORTHCOMING EVENTS 


(Meetings marked with an asterub * are open to the publie) 


Monday, February l6 
ELECTRICAL HXGIWENZS (at the 
voy ictoria Embank- 


UxrvuxsSiTY OF LOXDOX (in the Phyriclogy Thee Duy 
Gallego, Gower Miet London, WOT) a p.m.—Dr. T. 8. W 
“Biosynihosis of (Further Lecture an February 
LER oy Onions Trouper, TONDAN $ oe Mr H 
e 1), & . J. H. 
: “The Development of Chemistry in Australia 


Tuesday, February 17 . 
SogrmTY oF OHBMIOAL INDUSTRY, AGRICULTURE GROUP (in the 


Lecture Royal of Science, South 
ton, London, Sr hat Bb p.m.—Dr. A. Eden: “Substitute Feeding 


Btuffs" 
ROYAL INSTITUTION (at 21 Albemarie pirane t- London W.1), at 
515 p.m.—Prof. A. J. Pippeard: “The Beha 
Stroctures’. (Further Lectures on February 24 Pid are 
PEYSICAL SOCIETY, TURH GRO t id with 
IxsrrTUTE OF GERATION, at the ot BW, a 
1), & 


Me viareh 3 and 16) 
UTAL BOGCUNTY (atik Hamilton Place; Lantan, 
wh a T vsum A. H. Yates. “R t Developments in 


a ROYAL BooreTY oF MUEDIGINE, PATHOLOGY BBOTIOK ima 1 TUER pole 
Biret, London, W.D, at 7.46 p.m.—Bymposium on “Hemoglobin 
etabolum"'. 


Wednesday, February [8 


OF CHENICAL IND OOXKEORIONX t meeting 
with the Nuawuisrum Skorion of the B.O.l, and the OHEMIOCAL 
EmNaGINaNRIXG Group, in the-8 B King’s College, 
Meweastle-upon-Tyne} at 2.30 p.n.—Dr. W. H Vernon: ‘Some 
Recent Progress in Cocromon Hesearch'" ; at 6 p.m.—r. K. A 
Bpenee: fad- DEH B. Footner. "Protective for Buried 

COLOUR GROUP (at the Insiitute of mom 


PHYsi0al SOCIETY, 
logy, Judd Street, London, W.O.1), at 3.90 p.m. 

EUGENIOS BOOTIETY Mem 26 fortan Pas, Landon. 
WA tee pm Pr T Manna]: “Bocla! Selection 
voa State” (Galton AE) 

AL METEOROLOGICAL BOOTY (nt 49 Cromwell Road, London, 

Br at B prn Selentifio Papers. 
oousTios GROUP (at the Boleina Museum, 


Exhibition Road Lond 8.W.7), & 56.15 p.m.—Kr. D . Follett: 
of some Old Insirumemts— Cm Dune 
from the Acoustlos Museum. 

ROYAL go ptem Boonery (at Tavistock House South, 
Tavistock Square, rca W.O.1), at 5.30 p.m.—Dr. M. H. F. Wilkins : 
‘The Performance of "tor Refleating O Objectives when used 
for Ultra-Violet Photamiorogrephy"". 


UNIVERSITY OF LOXDOX BOHOOL OF PEARXAOY or Qai the Ohemistry 


e Rs has PGs ah mca ea 


rocca CER D gir rn (at ag Hall, UM 
London, pm.—ħr. A. EL a 
from the Hvolution E TETTA Sap 
Lecture). ( n by obtainable from do fatten) 


ROYAL INSITTUTB OF iere Rue UN foros (oht m 
with the BRITISH ABBOOIATION rar vos Rosca! 
tution, 183 Huston R 


Inetita London, N W.1), at 6.90 
O. K. Ingold, F.R.B., and o Londen. eat 8 Em te 
Chemsiry'. 

IxyrrITUTM OF PATRO Brinon (joint meeting with 
Mo Morn ET One on of the 


Grosvenor H Chosen) 7.90 p.m.—Mr. 8. J. Young. "Arethane 
at Point of ie 


Thursday, February 19 


Royal Soaurry (at Burlington House, Piooadilly, London, W.1), at 
4.30 Tice ueptihe: Papen T 


NATURE 


315 
UmrvxzSPEY OY LONDOX (in th Phyalology, Theaire, Universit 

Ool Gower Btreet, W.G1), at 4.45 p.m.—Prof. V. 

ise .R.B. : Aspests of Insect Phymology’ 


F it 
Lectures on February 26, Maroh 5 and 12.) 


INSTITUTION pr ne an eee at the Geological 
ouse, Piocadilly, "dh i, R. 
J. 8. d erp remonte 3 
Dantel : lemond Mining Practioe in 
London, W.1), at 5 pepe Pel 
pm ea; “Nature 
UR E) 7 
BocurrY (at the R Astronomical 


LOXDOX 

Society, Burlington House, Pieradilly, London, W.1), at 5 p.m.— 

Prof. G. de Rham’ “On some Plane Curves which aro definod by 

certain Functional Equations’. 

London, WO) a 8.80 pm —Air, V. W. n eis Auge Beatum 
1 In. re 

of the wimitnga Linda 

ROAD AND 

Btability 


BUILDING MATERIALS 
London, W.C.1), nt 
Asphalt Mixtures ns 


DUAL cen OF TROPICAL Kanaan endl H TOTEN wis 
onte, Portland rie London, a p.m.— C. 
Dowling: “The Malaria Eradication Re D i Mauritius". 
UnmrvHgSITY OF LOXDOX (in the Swanley Hal Wye 
Ashford), at 815 pm. —Prof. W. arthur Lewis: "Tho 
Development of Under-developed Countries’’.* , 


Friday, February 20 
IxPTITUTH OY NAVIGATION. at the Royal 


Boclety, 
rey beca the omens oe ue POE m GRE IP C Abas ur. 


INSTITUTION OY CAL EKGINDERS (jolnt meeting with the 
ree Er pan ed e s Gate, Bt Meise Park, 
p.m — n Investigation 
of tretding Corroaton’’. 
B 


. Wright : 
OF LONDON (at the London Sabool of Hygiene and 
London, W 0.1), at 5.30 p.m —Dr. 
Quality and Quantity of In”.* 
EXGIKEREB, EDUGATIOX DISOUBEIOX 


Lond W.C.2), at 
fo? Aferaating Curent Clreult Veotor piae (to be 

: opened 
Mr. J. G. Fleming). x 


. Wye, 
Sconem 


BRITISH INETITUTB OF EE In the Reld-Knox Hall, 32 Wel- 
beek Street, London eT A. Nemet end Mr 
W. B. Oor. "The bate: Drobin in High tage Radio- 
graphy”. 

BOOTY 0 IKDUBTRY, FINS OHNuIOALS Group (in the 


F CENNIOAL 
Leeturs "Theatre, Kinga College, Strand, 
at 7 p.m.—Belentifio Papers. 

Royal INSTÜITUTION rs epa iouis 


London, W.C.?), 


treet, London T Dre at 
“Tho Birth of Flight 


9 p.m.—Rt. Hon. Lord of Tara: 
Saturday, February 21 
cap oe o Tondon Lond d D. as i" a 
ondon, » 
pe E eI eet Derus”, $ 


OLOGIOAL cress mie the Tondon, Wat). at 
gaivendir College, dow Gower -0.1), at 
„Sreet London In Japon". 


S germ. 


Dr. Clarence H. Graham 


APPOINTMENTS VACANT 


APPLICATIONS aro meee for the f: tments 
BE run a ents on ot 
IXSPBOTOR (with a good honours 


y— 


rmm e Becre 
EDO ar etn ea 


of albe foe oriens and oF Samoora Him in ne si 
Halasi (February 1 
BIOLOGIET—The Becretary 


ABSIIETANT 
Governor, Mount Vernon Hospital, Northwood, Middx 
Omur ÜHXMIMT O FUU COKE OTEN IKOTALLATION, gi antgnrw 


d t Liron o m ; good 
egree chemistry or IN OHEMICAL PATHOLOQY—TIhe 
, The University, oeil 28). 
INTANT LECTURER OF LECTURER IK THE JJ HPARTMANT OF ELECTRIC 
Powar EXKGINEERING—Thse Registrar, The Unrveralty, 


o XO MEGOHANIZATIOK ( 
BxGINEXER (Ref. TT, L nd 
ot Prodietion oi E at ton a header des ben 
i on The 
National Coal ) Hebert House, 


Board, 

Grosvenor Place, London, 8.1.1, ure lir ic Uie No. 

(February 28). 
LucTURNR (Grade III or II) IX HXPBRIMENTAL PHYRIOBS—The 

D ed uat (E Ret 

O or SENIOR 0 OFFIGHR (Ref. G.35/53A) to assist 
In ante-mortem and post-mortem in on quality of 
moat, and a SXNIOR SOIHNTIFIO OFFICER . G.38/63A) for investiga- 
tion on general mlorobiology of fi at the Low Temperature 


316 
eh Station The M of Labour 
R Mui onn m e D Ad prc 
preh Polah appropriato Ref. Ko. 


MATHENATIOS—The ior i The 
Unrvermty, Sheffield (February 28). 

READERSHIP IN BIOCHEMISTRY at University College—The SUED 
RM University of London, Senate House, London, W. 


epum pv Sra Dern ge aus Puer amp 


collaborates in the present 6 of 
[ep P eee Eneas akm and hair means ol 


tifo Liaison Office, Afrin House, Kingsway, London, W C$, 
quoting No. 4130 (Mareh 7). ioni 
BaryrTiIMO or SENIOR BcnnerIFIO OXFIONR (with a first- or second- 


class honours d in ahemistry, or chemical eering) 
for research in f and biochemical problems 
on We preservation of at the Food Investigation’s new Humber 
p rudi ADAE: and National 

Bolen , ouse, King Street, 

eg con S.W 1; quoting F 52A 7) 
ORKER to asist with the d t of 
erseyalde, 


ih the development of researches 
In the industrial field on Ai Merseyade—The Regisirar, The Unrvemty, 


Liverpool (March 7). 
CHAIR OF PHYATCE oí Mary College—The Academto Registrar, 
Untverity of House, London, W.O.1 (Afarch 9) 
DEPUTY DIRECTOR RIESHARCH—The Director of f iniri 
Britigh Leather Mi Research Purk, 


ake P ENDE Ihe Registrar, Unlvenlty College, 
nw a ort dp n 
ME MO (Maroh 1 ye 


i Lari ETE AD MD Orari Tia Sactetary of Untver- 
LI Court, » lasgow aroh t 
In TAECNODIY a d morpho dat U ty bo F 

an TR ly 
—The Beoretary, Inter- org. Connell for Higher Education in 
the Colonies, 1 Gordon , W.0.1 (March 14). 

(with honours d or t) IN THB PHYRION 
DaPAxTANO"T— Tho National Coal Hoard, Oen esearch lish- 
mant, Stoke Orchard, Cheltenham, (March 14 

BENIOR EOONOMIFT (Farm en 


pea al and an AED PUE TE in the Agri- 
cultural Economics Department Ap ea tura] 
Foes = The Registrar, Urren ege, Abery 
korro BEMAR FALLOWEHIPS me AND pape! IN Sia ie 


Univer, AH MEN 
PrO LOGY— ecretary, R 
LIRE UM e gd cra Deb d London, W. 
e R OF LOGIO in the Untverzity 

Andrew's 


Private Secretary, St. H ——— M: 
OUS, i 
REAMNAROH ASSIBTANT PROFESSOR oF IOGAL CHEMISTRY 
Research—The 


e we en Ari 30) 
LiorzxxR IK PHYSIOLOGY AND PHARMACOLOGY —The 
, The University, 
ENGINEERS Eau ot Supply Research Estab- 
: for developm work on el 


sity, 
REGIONAL TRULS OFFICER (with degree n botany or E 
practical 


. Mo. 
1 ELEOTRIOAL EXGINEER IN THR PUBLIO WORKS DNPARTMENT, 
Sudan. The Sudan Agent in London, Sudan House, (devota Row, 
Tondon, zs C Pear. 1, ar ‘Senior 1818 


2 puse, 


REPORTS and other PUBLICATIONS 


(net inckedad in ths monthly Boobe Supplement) 


Great Britain and Ireland 
ectrical Insurance Co., Ltd. Technical 
: British 


te. 
. Pp. 64. (London: City 


NATURE 


February 14, 1953 vo. 17: 
E A nre Se Ret 


ol fi cane tate S 


the A o 
Allied Research tions, tv+177+33 plates (London: 
H.M. Stationery 1962.) «Mu z [118 
Other Countrles 
ie A ta Varia 10 Studio 
Per Vittorio Del Borgo. 
tv 4-100. Ro city 1962.) [2011 


Ko. 3291: A NA. to Mie Morphology &nd Taxonomy of the 
Species. By Folke ‘Linder. Pp. V neg on Toe E 
p 0. 
Some Marine Asellate Leo ftom Rd Califonia, with 
oni OL Nine Kew, P By Robert J. Pp. 117-158. 
Vol 102, No. 8297: A New Oynah fram vere Notes on 
Te: Om nate Hobbs, Jr. 


: Cameroon. 
Ru Boulton and A. L. Pp. 35-04. 40 cents. (Chioago: 
cago Naroral H ot Loui’ 1002) 
of Australia: Department of External Af 
Antarctlo Bxpedi 


the x . 
lo pim D.0.: Government Qus 
Collections. Vol 117, No. 17: A Generi 


or at pe 
: Somo. ents XM 


' et Géoph 


Commission d 
Séances de la Commision des 


Pp. 520. 350 franc. 


adi TRU ti fetenttnque di 19062) [1011 
TERS 


Matched Load, 3-3 cm. Waveband AMD B 0 mm. Ware- 


Euh nee 1-2). ao Rt 8-9 mm, 
4 E eom Tin Pri A E DORUM ents, Lid, 


. 
ES ROC (London : T Taia and CoL RS 
(Bulletin 452.) Pp. 4. (Stroud: Sharples Cen ena Ldn Wh 
chester, 1952.) 


1953 Vol. 171 


No. 4347 SATURDAY, FEBRUARY 2l, 








CONTENTS 


The Prindple of Quinqueantal Grants 


Adolf von Baeyer : Chemist and Man. By Pro. John Rend, PAS. 
Psychic Reminiscences. By Dr. E. J. Dingwall . 
Duns, Spinners and Sedges. Sy Prof. J. W. Munro, C.B E. 


Reference Book of Interferometers. By K. J. Habell aij 
Bases of Micro-climatology. By Sir David Brunt, F.RS. E 722 
thesis and Energy Trapaport by Enaymiic Redaction. of alee: 

ts. By Dr. D oolley 13 
Obituaries . — : 

Prof. T. C. Hodson. By Prof. J. H. Hutton, CLE. 328 

Dr. H. G. Reeves. By Prof. A. Wormall 329 
News and Views 329 
Supply of Laboratory Animals 334 


Study of the British Flora during 1952. By |. E. Lousley . 335 
National Physical Laboratory, Teddington : Annual Report for 1951 


Journal By D. R Newth 

Varmbility of Internal Environment and the Mechanisros of Biological 
Correlations. By Eugene Schreder n 

Prepupel Moulet In the _Biowilý (Calliphona aryhrocepbalo). By Dr. 


Letters to the Editors : 
N: a New Type of Penlallo.—Dr. E. P. 
G. G. F. Newton, K. Crawford, H. S. Burton and 


C. W. à B . . 3 
A New Antifungal Substance of Fungal Oripn.—P. Delmotte 
bose iad the Mallard Reaciion MONS 

Ribose. and the Mall in Fuh M Pent 


Myoglobin from Carp Muxcle.—G. Hamolr 
Structure of the Nuchelc Adds.—Prof. Linus Pauling, 
For.Mem.RS.. and Prof. Robert B. Corey 

[Prectottatton of Proteins by Polyhapesat: Dya.— 


Dr. John 
influence aco Tampere asd Iron on Hmmeglobia Synthess 
by Dephnila. Munro Fax. FAAS, Elizabeth A, Phear 
and Barbara M. Gilch 


ka b Qu Cdudco d RESP Adds b} chee folate 
Livec.—Camillo Artom 
Synthesis of L Ascorbic Acid In Plants and Animals —Dr. F. A. 
hherwood, Mrz Y. T. Chen and Dr. L. W. Mapson 
ups Rr af Be ey on ome 
r r 


W. Galbrarth an Jelley 
de of Partuckes with the Electron Micro- 


Determinations of Stre 
scope. Atherton 
Colncidence and Overlap Errors to the Automate Seance 
and of Paroche,—J. R- Hodkinson 
sates 56-Mc ja. Radio Waves from the Lower | 

—P. A. Forsyth, Prof. B. W. Caurríe and F. E. Vawter 
.—Prof A. Wikka 


um Silicate formed in, che 
-walL—W. F. Cole 
Light.—M!ss J. Payton 
Supple sar to che Radons of Milking 
incidence of Meoxs in miop o t Halidrys siiquosc. 


zl Dr, Evelme Elliot and Batty M 
rego ths rine (Madri foin) — 


WEE REE EE ES ESS irm 





Editorial and Publishing Offices of ‘‘ NATURE "" 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2 
Telephone Number : Whitehall 8831. Telegrams Phusis Lesquare London 


Annual subscription £6, payable !n advance, 
postage pald to any part of the world 
Advertisements only should be addressed to 
incipe icono did radii Aures ee 
Telephone Number: Regent 3891 


All rights reserved, Registered as a newspaper at the General Post Office 


THE PRINGIPLE OF 
QUINQUENNIAL GRANTS 


[eet vere ten nee en Ce e 
both interested and disinterested sources on the 
Bucoees with which the University Granta Committee 
has carried out ita task of allocating Government 
fonds to British universities. It is a task which has 
required much knowledge and care, though it may 


‘be open to question whether this is realized by those 


advocating the application of a similar device in 
other fields of activity depending on Government 
support. However that may be, it is worth while 
examining some of the suggestions which have been 
made for new bodies on the lines of the University 
Granta Committee. 

The fields suggested are varied, but they have one 
feature in common: they all require as & condition 
of efficient working that there should be a longer 


‘period than the calendar year for the review of their 
-projects or activities. The last annual report of the 


Advisory Council for Scientific and Industrial Re- 
search, for example, was concerned at the adverse 
effect on the work of the Department of Scientifio 
and Industrial Research of sudden or unexpected 
limitations in the Department's budget, and tho 
absence of reasonably firm budgetary expectations 
for several years ahead. Tho Council’s plea that the 


Department should at least be given the flexibility 


which the right to carry over unspent money from 
year to year would confer, found strong support in a 
subsequent debate in the House of Lords last June. 

A like difficulty has been encountered by the 
British Institute of Management, which has also 
pointed out the impossibility of arranging for the 
efficient conduct of research on a year-to-year basis 
witb no budgetary oertainty. The British Council, in 
quite another fleld, has encountered the same diffl- 
culty, and the Government’s handling of the question 
of overseas information services on & year-to-year 
basis bas already called forth some well-deserved 
eriticiam. Nor will it have escaped notice that the 
Tweedsmuir Committee, in presenting its proposals 
for the reorganization of the Imperial Institute, 
Tecommended that the system of grant should be 
placed on & quinquennial basis. The success of the 
scheme which it advocates would, it is urged, "be 
prejudiced from the beginning if those in charge of 
it only know from year to year what money they 
can count on from official sources, and are limited 
to budgeting expenditure on a rigid annual basis”. 
More specifically than the other bodies already men- 
tioned, the Tweedsmuir Committee mentioned the 
University Grants Committee, and its comment is 
worth quoting: “It is the common experience of 
organizations responsible for educational and cultural 
relations that their programmes are liable to be 
seriously affected, and at times actually frustrated, 
if they are tied to annual budgets, so far as Govern- 
ment subventions are concerned. We need do no 
more here than quote the example of the University 
Granta Committee, which owes ita admittedly suc- 
cessful operations over a number of years to tha fact 
that it has been able to plan its grants to Universities 
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on the basis of quinquennial programmes. We 
strongly urge that the new Institute be treated on a 
similar besis, both in regard to recurrent and non- 
recurrent expenditure". 

What is here oontended is that the administration 
of Government fundas should be effected by methods 
appropriate to the purpose of that expenditure, and 
not by methods determined primarily by financial 
convenience. The argument is not invalidated 
because public ignorance of the Imperial Institute, 
to which the Tweedsmuir report testifles, would 
militate very considerably against the suocems of the 
device m that instance. As part of a general schame 
for securing the wise and efficient expenditure of 
public money on educational and cultural purposes, 
the new Institute might well be included. If some 
such device cannot be found, the Tweedsmuir Com- 
mittee gives clear warning that it would be wiser to 
abandon pretence and accept the humuliation of 
closing the Institute and putting. the premises to 
other use. 


Some very clear thinking will obviously be required 


before any such scheme of quinquennial budgeting" 


and accountmg could be formulated. The device, or 
rather its extension, is likely to be opposed by the 
Treasury on traditional grounds. Such opposition 
should be overcome by demonstrating the wasteful- 
nes and inefficiency of the annual system; and 
acoordmgly every care should be taken that ‘no, 
clarms are advanced which cannot be fully sub- 
stantisted as being in the public interest on that 
ground alone. 

Nor is reception by the Government likely to be 
favourable, if only for the reason that some further 
slice of public expenditure is removed from immediate 
control and that an incommg Government will be 
bound, poasibly for several years, by the allocations 
of ita predecessor. That case, however, is equally 
answerable. It should be emphasized that the object 
is, not the elimination of control, but the exercise of 
control where it will be most effective and ensure 
that expenditure already incurred is not wasted by 
short-sighted action. Nor, where scientific or technical 
research is concerned, should there be any hesitation 
in pointing out to-day the fallacy of imagining that 
under present conditions any efficient economy in 
national expenditure oan be achieved without 


touching the categories m which it is now mainly 


incurred. 

That brings us back once more to the. question of 
public understanding and appreciation of what is 
involved, and public discussion must proceed while 
the exact means for providing the appropriate control 
are elaborated. Research is obviously one broad 
category to be covered, and the trend of questions in 
recent months in the House of Commons 
expenditure on the Department of Scientiflc and 
Industrial Research, with the Government’s abendon- 
ment of even the planning of a Science Centre, have 
increased the miagivmgs which were brought to a 
head by the Advisory Council’s report. Much funda- 
mental research is already safeguarded through tbe 
grants made under the University Grants Com- 
mittee; but these amount to a small fraction only of 
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the national expenditure op scientific and industrial 
research. Whether under the Lord President of the 
Council the functions of the Advisory Council on 
Solentiflo Policy could be developed to provide the 
appropriate safeguards for Parliamentary grants -for 


‘scientific and industrial research in general might at 


least be worth examining. 

The position of the social sciences and of bodies 
like the British Institute of Management requires 
farther consideration. It is conceivable that a ‘Social 
Grants Committee’ might meet the situation; but 
there are obvious difficulties and objections. On the 
research side it might overlap the functions of the 
University Grants Committee, unless university 
institutions were clearly excluded. Even with such 
exclusion, the Committee could scarcely frame its 
grants without full knowledge of the social research 
at university institutions, and there is at present no 
social science research council which could assist. 
Furthermore, while it might be simple for such a 
body to cover the new Imperial Institute, the 
activities of the Britiah Council are another question, 
particularly in view of the relation of its overseas 
activities to those of other, including Government, 
bodies now being considered by the ,Overseay 
Information Services Committee. 

Here it may be observed that while the Clapham 
Committee on the Provision for Social and Economic 
Research, reporting in July 1940, rejected as pre- 
mature the proposal for a Social and Economic 
Council on the lines of the Medical Research Council 
or the Advisory Council for Scientific and Industrial 
Research, it recommended consideration of the 
establishment, under the University Grants Cam- 
mittee, of a sub-committee to advise on mattera 
relating to the social sciences. The Committee was 
clearly alive to the importance of continuity m such 
research, and the need for financial arrangementa 
other than on an annual basis has been endorsed by 
subsequent experience as well as by the practice of 
the Nuffield Foundation and the United Kingdom 
Carnegie Trust in making their grants. Something 
wider is, however, requred; though it requires 
consideration whether ıt is possible for all such 
grants for eocial and cultural purposes to be adminis- 
tered through one body, or whether some other 
arrangement, for example, under the Lord President 
of the Council or a sub-committee of the Advisory 
Council on Scientific Policy, would be wiser. 

From the point of view of recruiting and retaining 
staff for overseas information work, long-term 
planning is eesential. In any event, the need for 
co-ordinating the activities in this field. of the British 
Council, the external services of the British Broad- 
casting Corporation^and the work of the Central 
Office of Information, leads to a mmilar conclusion. 
It may be recalled, moreover, that the Select Cam- 
mittee on Estimates iteelf, in ite ninth report for the 
session 1951-52, recommended, as a result of iw 
inquiry mto overseas broadcasting, a system of 
quinquennial grants for the overseas services of the 
B.B.C., in order to enable the Corporation to plan 
ahead for reasonable periods in providing what is 
eesentially a long-term project. 
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As has been observed earlier (Beo Nature, 170, 684 ; 
- 1952), the "administration of such grants and the 
continuing scrutiny of the appropriateness of par- 
ticular services to changing conditions - may well 
involve the establishment of an independent body on 
the lines of the University Grants Committee. On 
practical grounds there will be objections to multi- 
plying such bodies, and some hard thinking will be 
necessary to determine the minimum which will serve 
the objective, without either overlapping or failing 
to provide support and continuity where they are 
required in the national interest. Provided, however, 
these objectives are clearly defined, the task is not 
insuperable, and the attempt to discharge it could 
promote that clearer mutual understanding between 
the scientifle man and administrator, using these 
terms in their widest sense, which is an essential 
condition for the ftmoti of devices of this type. 

The recent memoranda published by the U.S. 
Commission on Financing Higher Education (see 
Nature of February 14, p. 278) are a most weloome 
contribution to the clear thinkmg that is easential to 
secure the smooth functioning of the University 
Granta Cammittee system in future, still more its 
extension into other fields. First there must be & 
large measure of public understanding of what is 
required, of the importance of the method of control 
or accounting being adjusted, not primarily to 
admmistrative or budgetary convenience, but to the 
purpose to be sBerved—scientiflo, technical, cultural 
or educational. Without that understanding, adoption 
of such a system is unlikely for long to provide bodies 
such as the British Council, the British Institute of 
Management, the Imperial Institute or even the 
British Broadeasting Corporation, which are il- 
equipped with defences such as the universities still 
enjoy against infringements of their autonomy, with 
the necessary safeguards for continuity of their 
research and like activities. That task of education 
should be the first to be tackled. It extends somewhat 
beyond the field over which the Parliamentary and 
Scientific Committee is normally active; neverthe- 
leas, the Committee could play an important part 
80 far ag science is concerned, whether we are con- 
cerned with the physical sciences or the social sciences. 
The Oommittee already enjoys a large measure 
of goodwill which should make it considerably easier 
to promote s clearer understanding between the 
admnnistrator—Minister or Civil servant, member 
of Parliament—and the scientist or technologist. 
What ia important is that no exasperation over 
the mistakes or follies of the past shotld be 
allowed to impede the co-operation’in this task of 
public education of all who understand what is 
involved, whatever their primary interest may be. 
The extension of any such device must be advocated 
solely on the grounds of national mterest—whether 
economic, social, technical or scientifico—and of ita 
appropriateness to the purpose to be served; ite 
adoption for any particular purpose or field must be 
supported by a resolute and sustained effort to secure 
the sympathy and understanding of all affected, no 
matter how unfortunately the situation may have 
been prejudiced in the past. 
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ADOLF VON BAEYER: 
CHEMIST AND MAN 


Adolf von Baeyer, 1835-1917 

Von Kari Schmorl. (Grosse Naturforscher, Band 10.) 
Pp. ix+ 214. ( : Wissenschaftliche Verlags- 
gesellschaft m.b.H., 1952.) 12.50 D. marks. 


DOLF VON BAEYER was born in 1835 and 

died in 1917. His astonishingly long period as an. 
active worker in chemistry extended from the early 
days of the classical theory of organic molecular 
structure until the coming of sub-atomic chemistry : 
his first research paper was published in 1857 and his 
last in 1915, at the age of eighty. Soon. after Bunsen. 
had succeeded Gmelin at Heidelberg in 1882, the 
young Adolf Basyer went to his laboratory from 
Berlin as a Doktorand. Being attracted to organic 
chemistry, Boon attached himself to Kekulé, 
then & little- Privatdoseni at Heidelberg. 
Baeyer’s work with Kekulé, on arsenic methyl 
chloride,-brought him the Berlin doctorate in 1858, 
@ historic year that witnessed the publication of 
Kekulé'e fundamental theory of organic molecular 
structure. 

From the Gewerbe-Institut at Berlm, Baeyer 
migrated to the Strass chair in 1872, and three 
years later he succeeded ig at Munich. It was 
at Munich, with the aid of & galaxy of collaborators 
whose names were later to become household words 
in chemistry, that Baeyer carried out the long and 
TE O oe 
regarded as the founder of modern structural o 
chemistry. One of his most famous pupils, 
Perkin, jun., to whom Baeyer became th object of 
a lifelong intellectual devotion’’, selected his researches 
on indigo and ita derivatives as “among the most 
brilliant in the whole range of organic analysis and 

is", and characterized his ‘‘schwere, soheuss- 
liche und gefährliche” researches on the reduction of 
the phthalic acids as ‘so masterly in all their details 
that they must always remain as & monument to 
Baeyer’s experimental akill and theoretical ability’. 

The book under review, which is the first oompre- 
hensive bi: of Baeyer to be published, gives & 
concise documented review of his contributions 
to organic chemistry; but it is chiefly remark- 
able for a good deal of new material, including 


ancestry, family 

1032, Prof. Hans pin of Basle, 
charmingly written reminiscences of life in Basyer’s 
lanare in the cay eke ot Aha pest OaS 
(Nature, 131, 294; 1938). This and other sources 
have been drewn n by the present biographer in 
building up &n edi picture of the personality of 
this great chemist. In these reférences the celebrated 
‘Bleikammer’, or ‘lead chamber’, naturally looms 
largely ; such was the name given to the room in 
which Baeyer submitted students of and 
medicine to oral examinations, which included, at 
one time, exhaustive questions on the lead-chamber 


- process for making sulphurio acid. 


Baeyer had certain unorthodox characteristics as 
an examiner, such as his back upon the 
candidate, giving him abruptly & time limit for each 
question, and tapping impatiently with his penoil 
while the unhappy victim was consi what to 
say. ‘What do you see having a red colour when 


you go into & pharmacist’s shop? You have two 


320 . 


minutes in which to answer." On such occasions 
Baeyer was apt to formulate questions designed (in 
-his opinion) to make the candidate think, rather 
than to reproduce book . One oan imagine 
the Hzamensangst (expressive word !) of an aspiring 
pharmacist when saked suddenly: ‘What ha 
When vod ayder collides in ihe tiredi with Monioh 
tramcar? You have three minutes in which to 
answer’. When the second-hand of the exammer’s 
watch reached the prescribed mark without the 
aetanialisd. candidate havingcreborred toi tho effect of 
bringing -together the primary red and blue colours, 
Baeyer would admonish him: “Sie mfigsen denken 
lernen |" Naturally, there was another side to all this, 
rude dude ee mpi. ir et sra Aci ru 
tions were issued in the form of a ‘swot book’, or, to 
ive it & more dignifled name, an Hzomengfragen- 
; and Baeyer found it increasingly difficult 
to hit upon new questions. . 
Uu d M M 
book, deeerving of & wide welcome from chemists 
and others. JOHN RBAD- 
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PSYCHIC REMINISCENCES 
Telepathy and Spiritualism ° 


Personal Experiments, ces and Views. By 
Dr. J. Hettinger. Pp. 150. (London: Rider and 
Oo., 1952.) 16s. net. 

Psychic Oddities 


Fantastic and Bizarre Eventa in the Life of a Psychical 
Researcher. By Carrington. Pp. 188. 
(London : Ride and Oo., 1052.) 165. net. 


these two books by, respectively, Dr. J. Hettinger 
end Mr. H. Carrington, the authors summarize 


some of their experiments and conclusions in psychical © 
research. 


The first is an &ooount of Dr. Hettinger's personal 
attempts to arrive at the truth regarding telepathy 
and spiri i In the course of his discussion he 
Provides abstracts of same of his jiougly pub- 
lished works, including his two boo ‘The Ultre- 
Peroeptive and. “Exploring the Ultra- 
Perceptive F ^, which deal with his investigation. 
of the alleged faculty of oertain persons whereby 
paranormal knowledge is gained about & person or 
thing through the use of.some object acting as a key 


Hettinger proceeded to 
ingenious “pictorial method" in which he attempted 
to show that the transmission of the content of 


illustrated matter could be conveyed to & percipient. 


with results so far in advance of what might be 
. expected by chance or other normal factor that a 
paranormal explanation had to be invoked. 
Before ee eio piste 
Hettinger briefly discusses those ame 
contemporaries, including Dr. 8. G. Soal, Mrs. M. 
Goldney, Mr. Whately Carington and Dr. J. B. 
Rhine. With regard to many of these experimenta, 
he is of the opmion that they do not, as is often 
claimed, test the existence of any psychic faculty 
through statistical evaluation or ascertain the 


functioning of such e faculty as regards past, present - 


and future. 

Although Dr. Hettinger is convinced of the validity 
of his own findings and their value as pointing the 
way to various further possibilities, he does not 
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appear to have dealt seriously with the lished 
criticiams of his experimenta in relation to chance 
factor, bias in the asseasment of the results, and 
inadequacy of the control material. Although, at’ 
first sight, it would appear that many of his results 
are clearly due to the operation of some unknown 
factor, this feeling is much weakened by a cereful 
scrutiny of the conditions and by the omission in the 
printed accounts of details clearly necessary to any 
fair appraisal of the facts. Although the book has 
both an index and a bibliography, only two items in 
the latter are dated, and only two give the place of 
publication, omissions which, in & work of this kind, 
are difficult to excuse. 

In his ‘Psychic Oddities’’, Mr. Hereward Carring- 
ton, the veteran American psychical researcher, has 
put together a number of his personal reminiscences 
coupled with & selected number of odd experiences 
recorded by others. Unlike Dr. Hettinger, he has 
made but & few lengthy series of experimenta himself, 
and in this volume he is content to give the reader 
& lively sketch of mediums, research workers and 
magicians he has known, i with many 
amusing anecdotes. "Unfortunately, Mr. Carrington 
has failed to provide adequate documentation for the 
stories he tells, and thus the reader is debarred from 
following up the material, tracing it to ita source and 
then judging whether there is any case to answer. 

E. J. DINGWALL 


DUNS, SPINNERS AND SEDGES 
An Angler's Entomol 


By J. R. Harris. (New Naturalist Series.) Pp. xv+ 
268+ 48 plates. (London and Glasgow : Wm. Collins, 
Sons Co., Ltd., 1952.) 25s. net. 


the entomologist the fly-fisher’s nomenclature 

is baffling. His almost mystic faith in some 

particular artifici 

water, on & parti 

when he is suooeeaful; and yet, somehow, ib savours 
far more of chance than of sound intention. 

Mr dci Hands Um dé Tighe inte the ber oF 
these arcana, not as an iconoclast deb 
Whole mystery Mut UM a MENE Sn Sonor 
who, more successfully than his ee ts 
tried to make sense of it. ele ee i aps 
for the fisherman, because it starts from he 
knows and has ienced—from his ‘known’ to his 
unknown’. This is not a treatise on aquatic 
entomology : it is what it purports to be, abe reed 
éntomology dealing with the oaan the 

asks and the information he seeks. Without 
obtruding systematio entomology, it brings the work 
of Kimmins and Hynese—to mention only two 
systeratista—to the aasistance of the fisherman in 
unravelling thd almost bewildering aasortment of 
names given by his forbears to the flies he uses and 
the insecta he sees. 

It deals first with the Ephemeroptera or mayflies 
(duns and spinners), describing without too much 
detail their life-histories and habits, théir enemies 
and their place in classification. Then follows & 
Similar but shorter account of the Trichoptera or 
oeddis-flies (sedges), the Perlidw or stone-flies and a 
Fa ipe a ee ee Con All this 

orward, sound entomology. Next in the 
Stak hid of the. book oome dlantars on - “Period 
Flies and Fish’’, on the taste and sight of fish, on 
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those fliés which are more attractive to fish and on 
fly dressing. There are four appendixes giving è list 
of angler's insects, keys to duns and spinners, 
Penh of Ephemeroptera and hints on.fly 


dréesing. 

The book is handsomely illustrated: one lige 
tration in particular, of @ stretch of water on the 
River Teith, gave me a sharp ftt of Dis- 
tribution maps and a good bibliography complete 
the angler’s fare. 

The ial interest of this book lies in ita com- 
bination of fisherman’s lore and entomological science, 
in which neither is allowed for too long to dominate 
the other." Some of the author's comments are 
shrewd and worth noting, such as that while 
dichotomous keys afford the best scientific means of 
identifying an insect, really the best way is to be so 
familiar with the insect as to know ib by sight, a 
method employed long after the diagnostic characters 
of the key have been forgotten. How true we know 
that to be. Then it is interesting to note that it may 
be more easy to identify an insect not from a dead 
specimen but from ite effigy. Here again, long 
experienoe and intuition, only to be passed on in 
practice, can remind the man of science that his 
vocabulary is still too limited or-his observation 
subconsciously too acute to allow him to record and 
describe all. 

To me the best thing about this book is that the 
suthor never suggesta that angling may beoome a 
science. To him, aa to all true 
and ib would indeed.be & bad day for us if all the 
rodg on the river were equally lucky because everyone 
knew which ephemerid to put on. There are two 
questions one would like to ask the author: Why 
are the Camis species called the '* g curse” and 
what has happened to ‘Jock Soott” ? 


J. W. Munro 7 


REFERENCE BOOK OF- 


~  INTERFEROMETERS 
Modern Interferometers 
By O. Candler. Pp. 502. (London: Hilger and 


Watts, Ltd., 1951.) 575. 6d. net. 

R many years Ewart Willimms's ‘Applications 

of Interferometry” has been & standard British 
reference for physicists: the facb that a hundred- 
page monograph should occupy such a position for 
so long is evidence of the need for & more compre- 
hensive work on interf . ©. Candler’s book 
goes far to satisfy this need. Whereas Williams 
treats the subject from a theoretical point of view 
and describes interferometers as examples of a 
particular class, Candler generally discusses & whole 
range of instrumente in & more-or-less arbitrary 
order. For this reason the book is somewhat dis- 
continuous, but is very suitable for the ical 
scientist who wishes to learn something an 
instrument he has to use. Two-thirds of the book 
are devoted to interferometers, and the remainder to 
diffraction gratings. : 

The first chapter vakna the DEPOST aired: 
ment of the material adopted. Instruments are to 
be grouped socording to their functions: the 
measurement of difference in optical path, of length, 
of wave-length and of refractive index, and the 
analysis of hyperfine structure. This system is barely 
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recognizable in the ensuing chapters, however. 
Ohapter 2 deals with suitable light sources and factors 
affecting the widths of spectral lines, while Chapter 8 
discusses the' fundamental standards of length, 
although descriptions of the determination of the 
length of the metre in terms of light wave-lengths 
are deferred to Chapters 5 and 19. 

Chapter 4 deals with interference effecta in thick 
plates and thin films, and includes accounts of non- 
reflecting filma, interference filters and surface finish ; 
in connexion with the last, it is misleading to suggest 
that the. technique adopted by Timms ia very similar 
to that employed by ‘Tolansky, as in only one of 
these is multiple-beam interference utilized. The 
next three chapters describe the principle and appli- 
cation of the Michelson interferometer and ita 
derivative due to Twyman and Green. Bates’s wave- 

interferometer receives only two pages, with 
the Mach-Zehnder interferometer mentioned only (a 
diagram of one version of this instrument is also 
included at the end of the book). An account of the 
latter applied to the examination of fluid flow, as in 


- wind tunnels, would have been a useful addition. 


Interferometers used in the measurement of length 
tet eee sca ag 8. The 
inclusion of an optical measuring ine and an 
optical ica nti neither employing interference, 
appears i t. In Fig. 8.3 (p. 195) the author 
states that the prism has been drawn oversize ‘‘to 
avoid violating the laws of optics" : a more serious 
violation is the inolusion of an eyepiece in the 
diagram, as with this arrangement the observer 
merely views an image of the pinhole. The eye is, 
of course, placed in the plane of the pinhole; & 
telescope of low power can both transfer this to & 
more convenient position and slightly magnify the 
gauges under examination. 

Chapter 9 describes the Fabry—Pérot étalon and 
its use in the determination of the metre, while the 
Reflexion and transmission échelons are considered 
in some detail in two further chapters. An an illus- 
tration of the rather discontinuous treatment, 
Ohspter 18 returns to the Fabry—Pérot étalon, 
deeling with ite application to the measurement of 
wave-length and to the analysis of hyperfine structure. 
A chapter is allocated to the Lummer—Gebrke plate : 
the statement that this interferometer employs a 
process combining diffraction with refraction ahould 
surely read—reflexion with refraction. Four chapters 
on diffraction gratings follow, covering plane and 
concave gratings, their ruling, properties and methods 
of mounting. A short account of grating replicas 18 
included; but no mention is made of developments 
during the past few Three short, con- 
*oluding chapters describe the Fabry—Pérot étalon as 
& refractometer, and the Rayleigh and Jamin 
refractometers. 

Numerous references are listed at the end of each 
chapter, with additional ones given in an appendix. 
The book already covers an enormous field, but, 
from the point of view of completeness, mioro- 
interferometers might well have been included ; the 
only reference is two paragraphs on the interference 
microscope. could have been found by the 
omission of i vant material, such as the examples 
quoted. Diagrams and script are clear, and the style 
is very readable. Because of the distribution of 
material, however, it is more suited as a book for 
referenoe than for general reading. 

K. J. HABELL 
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BASES OF MICRO-CLIMATOLOGY* 


By Six DAVID 


HE most fundamental factor which has to be - 


taken into account in micro-climatology is the 
mooming solar radiation by day, and the long-wave 
radiation and absorption by the atmosphere and the 
surface of the ground. Over bare soil the abeorption 
and emission of radiation by the earth are both 
brought about by & very thm layer of soil. When 
the soil has a covering of vegetation, the effective 
locus of both absorption and radiation may be 
situated at any level between the solid surface of the 
ae ae dc dee di uci dp m 
may be a layer the depth of which will depend on 
the. character of the vegetation. 

The mam factors which control the change of 
temperature of the surface and of the air in contact 
with it, a8 & result of the transfer of heat by radiation 
and absorption, are the nature of the soil, soil drain- 
age, vegetation, contour of the ground, aspect of the 
ground and nearness to large sheets of water. 


Climatology of Bare Soll 


The climatology of bare soil is simple. 
When the surface of the ground is heated by the 
& ion of i solar radiation by day, or 

by the loss of heat by long-wave radiation by 
nig the gain or loss of heat at the surface is in 

part compensated by conduction to or from lower 
layers. It can be shown that in given meteorological 
conditions, or in other words, for & given rate of gain 
or logs of heat from the surface, the rate of 
of surface temperature is proportional to 1/4/ks, 
where b is the coefficient of conductivity of 
the soil, and a is ita heat capacity’. Since soil is an 
aggregation of solid particles with the spaces between 
them filled with air or water, both the conductivity 
and the heat capacity will depend upon the extent 
to which these spaces are filled with air or with water. 
Since both the conductivity and heat capacity of air 
ate very small, it follows that for a soi containing 
much air 1/4/ke will be great, and surface temperature 
will vary rapidly when there is & net gain or loes of 
heat at the surface. Thus & sandy soil will have a 
large diurnal variation of surface temperature, and 
this is well exemplified by & a gena 
ological observations at South F 
rccte ecclesie ibesyetinus at Croydon. 
on & soil. The observations were taken during 
March 28-29, 1988, during & short spell of olear 
weather. (The Rickmansworth observations will be. 
referred to later.) 


Table 1 
= Max. March 28 Min. March 19 Range 
Croydon er s5* F 80° F 
South Farnborough e 30 89 
Rickmansworth 06-9 21-4 45-5 


Thus the lighter the soil the warmer will be the clear 
afternoons and the colder the clear nights. 

When the air within the soil is partially replaced 
by water, which hass highar eandasttvity And heat 
capacity, the variability of tamperature is diminished. 


The fact that the fall of temperature from sunset to: 


sunrise is much greater in summer than in winter, in 
spite of the fact that the time-interval from sunset 


* Dated oni a Inctnre delivarat at Wyo Collage; Kenk oti Deosmiber å. 
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to sunrise is much longer in winter thgn in summer, 
is due to the higher water content of the soil in 
winter. Water-l soil has a lower diurnal variation 
of temperature dry soil, or well-drained soil; 
but on undreined sòil the evaporation of water from 
its surface maintains the surface ture at & 
lower level by day and by night than on the same 
soil when well drained. 

Soils may be arranged in the following order of 
decreasing diurnal variation of surface ture : 
sendy soil, light loam,-chalky soil, heavy and 
cla; 


y. 

On clear nights the surface temperature of snow 
falls well below that of bare soil, since mow is about 
nine-tenths &ir. But, underneath a layer of mow 
only-& few inches deep, the ground temperature has 
been observed to remain steadily at 0° O., while the 
upper surface of the mow varied from — 15° to 
— 4:6? C. 


Effect of Vegetation 


The air above grass is colder by night and warmer 
by day than air above & bare surface. This is the 
joint effect of the trapping of air between the grasses, 
and of the poor conductivity of the soil-layers in 
which the roots are embedded. The first oeuse is 
more effective among tall than among short grasses, 
while the second may have very great effect where 
the grass root systems form a mat of horizontally 

stems below the,surface of the soil, such as 
one on the Romney Marshes. Eva tion. from 
the surface of the grass leaves must contribute 
to the lower night temperature. Í 

A. m’ found that, in a field of grass 1 m. 
high, the incoming solar radiation was 1-08 cal. cm.-* 
above the grass, d mg to 1:04, 0-28 and 0-19 
cal. am.-* at 0:5, 0-1 and 0 m., respectively, above 
the ground surface. The afternoon tem- 
perature and the lowest night temperature might 
thus be expected to be about 10-20 cm. above the 
ground, where the grasses are dense enough to absorb 
most of the radiation downwards. The same layer 
should be the effective outward radiating surface at 

t, and go the level of lowest temperature.  ' 

imilar results were derived by R. Geiger’ in a 
fleld of winter rye. When the rye waa short, radiation 

readily down to the ground; but after its 

i had grown beyond 0:5 m., the lower leaves 
showed rapid growth and formed the effective 
a Re radiating layer. The hi tem- 
perature by day and the lowest temperature by night 
were to be found at the highest level at which the 
lower leaves formed an effective obstacle to the 
downward passage of solar radiation by day and the 
the crop mipana e fower loaves wither, and As 
the crop ower leaves wither, and tho 
height at ch the day and night extremes of tem- 
perature occur decreases but does not fall to zero. 
Cornfields surrounded by meadows are found on 
sunny afternoons to be sources of strong convection 
currente, in which & eail-plane can soar readily. 

Within & bed of antirrhinums, at an early stage of 
growth the horizontal leaves offer a complete barrier 
to the passage of radiation in either direction. With 
well-developed plants the highest temperature during 
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the afternoon is dt about the level of the 

leaves, while the temperature falls off with 

from this level'both upwards and downwards. ye 

on & clear night ihe opper eevee [ou tho eaeoure 

outward radiating of the planta. air 
the 


The 
oooled by the cold leaves can sink down to 
ground, while y mixing with the air below. 
The result is to yield the lowest air temperature at 
Wit Aan Hye CE Von parapo DUM 


above it, remain oooler.than the ground and the air " 
above it in the open. On & clear night the air oooled 
by contact with the leaves of the sinks 
to the ground, with the result that the air immediately 


above the ground is slightly colder than the air at. 


the level of the canopy. In clear weather the air 
temperature at the ground is at all times lower than 
that of the air at the top of the canopy, and is lower 
by day and ‘higher by night than the air temperature 
over open ground. 

In a wood which has not a complete canopy of 
leaves, or among such planta as raspberry canes, 
gorne sunshine penetrates to the ground, and some is 
absorbed by the trunks of the trees. Dey tempera- 
tures will then be intermediate between those in a 
forest with dense canopy and those in the 

Some typical e i observed by €. E. 
Cornford at Hast P Kent, on the morning of 
May 30, 1987, are given in the table below‘, these 
being minimum temperatures measured at 8 ft. above 
the ground. 


Table 2 
Bare soil 49-5" F. Meadow closs cropped 45-7°F. 
In wood z 49-0 M longor grass 43-0 
Among raspberry cance 48:3 Grass and 43-5 


An unusual type of vegetation, judged by our 
experience of British trees, is the mallee scrub of 
Australia. The individual mallee tree has & number 
of trunks growing up from the same root, and ita 
leaves hang downward vertioally. The leaves thus 
help to check the horizontal movement of air, but 
allow radiation from the ground to pass outward 
freely, so that the temperature falls well below that 
over open ground. Any area covered with mallee 
scrub acta as a source of cold air. 


Effects of Contour : 


On a clear night the surface of the ground is cooled 

radiation, and cools the air immediately above it. 

cooling of the air is greatest over grass, 
over long grass. On sloping ground the oold 
flows down the alope much as water would, yielding 
what are known as as "katebatio winds’. The cold air 
flowing downhill fills any hollow in the ground, and 
accumulates at the foot of the slope unless there is 
some ready exit which it can follow. The effect of 
accumulation in a valley-bottom of oold air from the 
slopes above is illustrated by the date in the last row 
of Table 1. The date refer to a station in a little 
sheltered. which runs into the valley of the 
River Ches about halfway between Rickmansworth 
and Chorley Wood. At this station the diurnal range 
of temperature was -50 per cent higher than at 
Croydon. ee ee T 
nor the lower reaches of an extensive 
Spe eas offer am Sagal loosen for efter & home ot 
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` an orchard. In some cases it is poasible to deflect the 
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current of cold air sideways by means of a diagonally 
running wall or thick hedge, or heasian screen, and 
so minmmize the discomfort or damage such cold air 
oan produce. 

It was noted earlier in this article that over & mow 
surface the air can cool at night to temperatures far 
below those which would be found over bare or 
grassy ground similarly situated. Sloping snow- 
covered ground oan therefore produce very strong 
katebetio winds, which can attain very high speeds 
down valleys which are fed with dold air from the 
sloping sides over extensive areas. Very strong 
katabatig winds are formed in this manner m valleys 
on the Antarctic continent. 


Effect of Aspect 


B. A. Keen! states that on & slope facing south the 
soil temperature at 14 in. below the surface may be 
as much as 15 deg. F. higher, with a correspondingly 
lower moisture content, than on & alope facing south. 
Aspect can thus have s&n mportant bearing on the 
local clmmate. 


Effects of Nearness to Large Shéets of Water 
The diurnal variation of the surface temperature 
of deep water is amall enough to be negligible by 
L with that of the ground, and places near 
large sheets of deep water wil have a olimate 
oomparable-with that of the seaside. 
1 Brunt, D., Quart. J. Arat. See. 68, 30 (1082). 
2 Angstrom, A., Geeg. Ana., & (1025). 
“delger, Ba 06 HAMO bea bie; diouad” (Harvard Univ. Press, 


* Cornford, O. H., Quart. J. Hey. Met. Sos., 66, 553 (1938). 


+ Keen, B. å., "The Physical of the Bal”, 209 (London: 
Longmans Green and Oo., , 1931). 


BIOSYNTHESIS AND ENERGY 
TRANSPORT BY ENZYMIC 
REDUCTION OF ‘ONIUM’ SALTS 


By Da. D. W. WOOLLEY 
Rockefeller Institute for Medical Research, New York, N.Y. 


HERE has been such marked success in the 

i of the mechanism of simple 

enzymic fand of how is traneferred 
use of the concept of an energy-rich phosphate bond 
guch as that contained in that 
atnong biochemiste it is generally that both 
the synthesis of a variety of chemical constituents of 
living matter, as well as the controlled transfer of 
wg iechauaegarm of life, probably occur through 
otioning af ‘active’ or energy-rich phosphate 
esters and anhydrides. The purpose of this article 18 
not to dispute this concept, because & vast amount 
of existing evidence makes it seam quite probable 
that carbohydrate fuel is burned, and the energy is 
captured for other vital functions by the intervention 
of such phosphorus compounds. Rather, it is/my 
purpose to ‘point out that living matter contains 
enzymes which bring about special types of syntheses, 
and that these reactions are not driven directly by 
the energy contained in phosphate compounds. In 
fact, ph is not concerned in some of the 
pebolieknisaL synthases: The energy which appears to 
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drive these reactions seems to reside in quaternary 
ammonium ions or in gulphonium i ions, and is liberated 
when these .'onium’ compounds are reduced during 
the course of the reaction. In the osse of the 
quaternary subetances the reduction is - from 
nitrogen. of a valence of 5 to tertiary bases in which 
nitrogen has & valence of 3, while in the sulphonium 
` compounds sulphur changes in valence from 4 to 2. 
The term ‘valence’ is used here because it simplifies 
resentation. It denotes merely the number of 
onde However, the electronic transfers can be 
' appreciated much more if one states that nitrogen in 
the quaternary ammonium compound acquires & pair 
of unshared electrons when it passes into the tertiary 
base. In the quaternary oompound, this pair was 
shared with a carbon atom as @ covalent bond. In 
other words, in the iary base has 
agri sole poaseasion. of the two electrons which, 
salt, it shared with oarbon. 
Similesty, sulphonium compounds, the 
changes in sd electrons are not emphasized by 
the use of the term ‘valence’. 

It: seams probeble, as will be discussed below, 
that Bome peculiariy useful properties arise from 
reactions in which ‘onium’ compounds are reduced, 
and that living organisms employ them partly 
for+his reason. In any event, 5, these enxymio syntheses 
through the reduction of ‘onium’ compounds ocon- 
stitute & new mechaniam for the formation of special 
substances and for the transfer of energy in living 


organisms. . 

The views of the author on this subject have arisen 
from a study ofthe enzyme of carp which destroys 
thiamine (aneurine, vitamin B,). Because of this, let 
us consider the action of this enzyme, and substantigte 
the argument with other examples which have arisen 
in recent years. 

The existence of carp thiaminase, that is, an 
enzyme in carp which destroyed thiamine, 
was detected in 1041? after it had been noted that 
tHe feeding of ground raw fish to foxes called forth 
an epidemio disease which could be prevented or 
cured by injection of this vitamin’. 
could be extfacted from the fish by means of hyper- 
tonio galt solutions, and could thus be obtained free 
from cells. t investigations by many 
workers have re & similar enzyme to be present 
in such diverse living things as clams, several species 
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pendence on pH and of the yitamin- 
destroying activity of the tissue’, indicated that an 
enzyme was involved, This enzyme waa called ‘ carp 
thiammase’. It has been purifled by ammonium- 
sulphate fractionation’. The products which it 
formed were the thiazole moiety of thiamine (that is, 
4-methyl-5-hydroxyethylthiazole), and a conjugate 
which contained the pyrimidine. portion of the 
vitamin. A secondary reaction proceeding in carp 
tissues was ized. This led to the formation ’of 
prm moiety of thiamine, 2-methyl-4- 
amino-6-. ydroxymethy]l pyrimidine, from the oon-. 
Jugate formed in the main reaction. Olearly, then, 
the enzyme attacked thiamine and liberated the 


. thiamine-thiazole, and at the same time attached 


the pyrimidine half of the vitamin to something else. 
It is in this latter process—the attaching to same- 
thing else—that the synthesizing action of „the 
reaction becomes clear. 

The nature of this ‘ else’ was made plain 
by the work of Sealock and Davis’. Earlier investi- 
gators’ had found that the action of carp thiaminase 
was greatly reduced when solutions of it were dialysed. 
The dialysable component, which was stable to heat, . 
was considered to be a . However, 
was a strange property of the reaction which had 
oawsed much wonder in the early investigations. 
This was that & given quantity of enzyme would 
destroy & definite amount of thiamine very rapidly ; 
but when more substrate was present, no more was 
destroyed, even during prolonged incubation’. 
Sealoak’ and Davis recognized that the enzyme had 
two substrates, both of which must be present” for 
the reaction to proceed. One substrate was thiamine 
and the other was the dialysable component. How- - 
ever, the second substrate was not speciflo, because 
any one of a variety of amines;oould serve. Thus, in 


"the work of Sealook and Davis, either meia-nitro- 


aniline, or meta-aminobenzoic acid was effective. In 
clams, this second substrate appears, from the work 
of Barnhurst and Hennessy’, to be probably the 
amino-acid taurine (positive identification has not 
yet been accomplished, but the evidence m Barnhurst 
Pd ea eer ao aap ne ad 
gests that the situation is as stated). So long as bo 

substrates, that is, thiamine and a suitable’ second 
component, were fed into the reaction system, the 
Co ee eon a a 


of fresh-water fish, certain micro-organiams, and the purzling faahion just mentioned’. The very 
bracken ferns‘. Somogyi‘ , 
has also detected the abil- N NH, OH, CH,-UH,OH E 
ity of mammalian irr ' N^ HH 
to destroy thiamine, al- OH - o=0 
though, in my experience, k I d / / X Thiaminase 
this ability of mammahan —0H, — + HN Toe 
tissues, if it exista, is NI Nos E d UN f 
slight in comparison with e H : 
that of carp and olsans. 4 ho, N 
Neverthelees, such thiam- . 
ine-destroying enzymes Thiamine Aooeptor amine 
iriuted in i diverso gan- l OH, E N ee HH 

lc on, 08,08 cg, o^ b 0—0 


Tho fut tha fact that carp ex- 

destroyed. 
thiamime "eri did not 
merely sequester it was 
shown by the isolation of 
the producta formed*. This 
demonstration, along with 
the heat lability and de- 


Thiamine-thiaxole 
Hquation 1. 


Alkylated amine 


Carp thiaminase reaction with snliroanliine as acceptor - 
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OH 
p-Aminobenzoylglutamio acid 


+ H* 


T us ; . : zt cg p reme gos 


Y 


Thiamine-thiazole 


d) 
OR 
Pteroylghutamio acid 


Mquation 2. Synthesis of pteroyigintamto acid by the action of carp thiaminase 


great activity of carp tissues in thiamine 
can only be appreciated when the second substrate, 
which we may oall the acceptor amine, is added. In 
fact, measurements of the quantity of thiaminase in 
tissues which were made prior to this discovery are, 
of very questionable value. The true enzymic content 
can only be found when both Nube are present 
in excess. 

The feaotion catalysed by thiaminase can now be 
formulated in the manner shown in equation (1). 
The biochemical synthesis which this enzyme brings 
about thus becomes plain. It is ‘the alkylation of the 
acceptor amine with the pyrimidme portion of the 
thiamine molecule. In the case of clam tissue studied 
by Barnhurst and Hennessy’, the.synthesis involves 
the alkylation of taurine (the acceptor amine) with 
this same alkyl group. The product is apparently 
what hes been called ‘icthiamine’*. Because several 
primary aromatic, and several aliphatic, amines can 
each be used readily by the enzyme as ita second 
substrate, a variety of new substances can thus be 
formed. Some of these products have a complexity 
SP aue ue IUUD HEIN eee OAN ay nee 
oan produoe. 

The synthesizing abilities of the enzyme became 
clear when it was possible to induce it to form a 
compound of widely- recognized biochemical import-. 
anoo, namely, pteroylglutamio &aoid!*. The products 
formed from thiamine and acceptor amine are, as we 
have seen, thiamine-thiazole and alkylated acceptor 
amine. Pteroylglutamio acid may be viewed as an 


r amine (p-aminobenzoylglutamic acid) which 
has similarly alkylated. The onl: EE is 
that the alkyl group has been & pterıdy rather 


than a pyrimidylmethyl. If, then, the proper pteridine 
analogue of thiamine were prepared in which the 
pteridine portion of pteroylglutemio acid replaced- 
the thiamme pyrimidine, and if this salt 
were mixed with p-aminobenroylglutamio acid and, 
carp thiaminase, one could reasonably expect some 
pteroylglutamio acid to be formed (see equation 2). 


AE showed that some was, indeed, 
syn’ 1*, The reaction did not proceed as readily 
as was the case when thiamine, rather than jte 
pteridine analogue, was one of the substrates. How- 
ever, this may not be too surprising when the 
structural differences of the two analogous sub- 
strates are remembered. Although this synthesis of 
pteroylglutaznio acid can thus be demonstrated in 
vitro, there is no reason for believing that the actual 
formation in living organisms follows this course. 
Rather, Oe ey a eee 
illustrate the synthetical capabilities of this 

What ie the eoar. oF tha anaray niich. brings 
about these syntheses ! The reactions prooeed with 
great speed in the absence of any dialysable phog- 
phorus compounds. . The true nature of the process 
can best be recisted if one recalls & well-known, 
non-enzymio cleavage of thiamine. The vitamin 
reacts readily with bisulphite ions aocording to the 
scheme shown in equation (3). What is new about 
this reaction is to that it is an oxidation- 
redustion. e sulphur in bjsulphite is tetravalent, 
whereas that in the spi da alge acid is 
hexavalent. Similarly, the nitrogen of 
thiamine is pentavalent, and e tertdary nitrogen of 
thiamine-thiezole is trivalent. In the reactions 


nitrogen of which is reduced 
The author feels that this reduction of the thiamine 
nitrogen is the source of the energy. 

Recently, & series of four papers has a in 
which the true nature of the thiaminase reaction is 
concluded to be that of base exchange’. Pyridine 
was found to react with thiamine in the presence of 
the enzyme to give a small yield of a substance in 
which the thimmine-thi&sole was replaced by an 
unsubstituted pyridine ring with the thiamine- 
pyrimidylmethyl group attached to the pyridine 
ae (see equation 4). This exchange of pe 
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NX = N N "d 
k E S p 
Thiamine Thiamine-thiazole Thiamine- dine 
sulphonic acid 


Huaiion 3. Tho well-known non-enxymie sulphite-cleavage of thiamine 


for thiamine-thiazole was found to be reversible in 
the presence of the thiaminase. The alkylation of 
primary amines in the manner in which we have been 
i ing was considered ag just one more 

of the catalysed thiaminase. 

me, the emphasis on the bage-ex character 
a ae uu Dr UNE ee 
and ionic change (to be discussed presently), whi 

are more important in the understanding of the real 
processes involved. The ex of thiamine- 
thiazole for pyridine might easily the result of 
pan od lower en -level of the unsubstituted 
pyri analogue of thiamine when compared with 
the vitamin itself. The fact that this exchange was 
readily reversible by manipulation of the relative 
concentrations of the reactanta and producte might 
be in favour of such & view. On the other hand, I am 
not aware of any experiment in which thiaminase 
has been shown to reverse the alkylation of primary 
amines. Thus, when relative concentrations of the 
substances in equation (1) are manipulated, no one 
has yet been able to observe any synthesis of thiamine. 
The only way in which thiamine has yet been formed 
in such a situation is to utilize the energy of a glyoo- 
lytic system. Thus, Barnhurst and Henneegy! have 
shown that although icthiamine (presumably taurine 
alkylated with the thiamine-pyrimidylmethyl group) 
plus thiamine-thiazole does not yield any thiamine in 
the presence of thiammase, thiamine is formed when 
icthiamine and thiamine-thiazole are incubated with 
glyoolysing yeast. In other words, the only way to 
reverse (or apparently to reverse) this reaction 18 to 
pour into the system a large amount of energy derived 
from the oxidation of glucose. In terms of the 
mechanical analogy to bo discussed below, the 
quaternary storage battery must be recharged .(that 
is, the nitrogen must be restored to 
the quaternary, pentavalent state) 


d 


is partly because the position of equilibrium is very far 
to the right. The best approximations, from indirect 


osphopyridine nucleotide, 
of acetylcholine, of choline, and of carnitine, to 
mention only & few. Is there any evidence that 
enzymes exist which catalyse the reduction of such 
substances to tertiary bases in & manner similar to 
that” pictured for the action of thiaminase. on 
thiamine? Thus far only one (in addition to 
thiaminase) is known ; but with the reoognition of 
the basic phenomenon, & concerted search can be 
made which may uncover others. Up to the present 
time, progreas has depended on chance discoveries. ` 
The other example is that of ‘diphosphopyridine 
nucleotidase’, or enzyme which destroys 
diphosphopyndine nucleotide by cleavage at the 
quaternary link between ribose and nicotinamide. 
This enzyme was discovered by Mann and Quastel 
in mammalian brain and liver’ and a similar enzyme 
has been found in other animal tissues. One such 
has been purified from the cultures of the fungus 
Neurospora crassa*. These enzymes attack the 
quaternary nitrogen in diphosphopyridine nucleotide, 
hberating nicotinamide, in which nitrogen has now & 
valence of 8. The other product is riboee-5 phosphate 
united in pyrophosphate linkage to muscle adenylio 
acid. This reaction differs markedly in at least one 
respect from that catalysed by thiaminase. With the 
diphosphopyridine nucleotidase, no acceptor amine is 
required; rather, water alone can be said to accept 


: H 
by the expenditure of the energy of "m. ZA Gis GHQSIHSOH ud 
glycolysis. Mere manipulation of  OH,—Ó [o] z Ns 
concentrations of participants is not I L e/ + Thiam inase 
enough. In the case in which pyri- —OH4—N | NY f — 
dine reversibly replaces thiamine- NZ A 
thiazole (as in equation 4), one still ~O a HH 
has a quaternary salt as the product, l 
even though this pyridinium oom- ; n 
pound may perhape bo slightly leen Thiamine Pyridine 
charged with energy than is thiamine N 
iteelf. The difference in energy-level I 9 y- HH 
of the nitrogen in icthiamine or in —230— 0H. OH. = i 
the nitroanilme compound of equa- oH OB, ay S 
tion (1), from that in the pyridinium d + k Los OH 
salt, may well be of & different order v AA v 4 7 
of magnitude. o o ; 

No exact calculations have yet H H H H 

been made of the change in free Thiamine-thiazole Unsubstituted | pyridine 
energy during the thiaminase re- analogue of thiamine 


action pictured in equation (1). This 
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NH—CH,—O000H 
H + lx ———— I A + Hi - Y 4 H* 
s ka, > ' N—OH;,—000H l 
(OHOH), 3 (OHOH), O 
5 — 4 
CE, 0H, 00008 PUDE 
*Aoblve' methionine Glycocyamine Creatine Hypothetical product 


not yet identifled 


iquation 5, Hnzymio formation of creatine from ‘actire’ methionine 


the aldehydio end of the ribose phosphate portion of 
the molecule. With thiamine in the thiaminase 
prooees, there is no reaction without an acoeptor 
more complex than water (that is, a suitable amine). 
It may well be that if a suitable acceptor for the 
diphoephopyridine nucleotidase could be found, the 
reaction would be greatly accelerated and the 
sotivity of the enzyme remarkably enhanced, just as 
was the oase with thiaminase. If this were 80, a 
rather complex molecule could be expected to form 
as tne product, in which would be contained the 
ribosephosphate-adenylio portion of ,diphoepho- 
pyridine nucleotide. 

The need to search for enzymes which act in this 
fashion on acetylcholine and other biologically 
important quaternary salts as one of their substrates 
seams self-evident. 

Very recent disclosures’ have indicated that 
quaternary ammonium salts are not the only kind of 
‘onium’ whioh undergo the type of trans- 
formation just discussed. The work of Cantoni!* on 
the nature of the so-called ‘active’ methionine has 
shown that sulphonium compounds exist in Nature 
and participate in certain important biochemical 
syntheses. The processes are so similar to those 
examined with the quaternary ammonium compounds 
that they warrant our attention. When either 
creatine or N-methylniootinamide is synthesized in 
mammalian tissues, the methyl group which appears 
in these products arises from the terminal methyl 
group of methionine. However, methionine itself will 
not react. Rather, it must be activated by the inter- 
vention of adenosi iphosphste and a special 
enzyme. When this ial enzyme acts on adenosine- 
triphosphate plus methionine, ‘active’ methionine is 
formed. Cantoni was able to isolate this ‘active’ 
methionine, and showed, much to his surprise, that 
it did not contain phosphorus. (The old and estab- 
lished belief would have pictured the phosphorylation 
of methionine in order to activate it.) Rather, he 
showed that the ‘active’ methionine was & sulphonium 
salt in which adenosine had been added to the sulphur 
atom of methionine, thereby raising its valence to 4 
ag illustrated in ion (8). 

This ‘onium’ is one of the substrates of the 
speciflo enzymes which transfer the methyl group. 


The second substrate is glyoocyamine for the enzyme 
which synthesizes creatine; it is nicotinamide for 
the one which forms N-methylnicotinamide. (Because 
the product, N-methylnicotnamide, is itself a 
quaternary ammonium salt, it seems probable that 
the sulphonium compound is at a higher energy-level 
than the quaternary ammonium salte. The sgul- 
phonium compound, during reduction, can thus form 
& quaternary ammonium compound.) To me, the 
energy which drives these reactions has a source 
similar to that involved in the thiaminase reaotian. 
It is the reduction of the sulphonium salt, in which 
sulphur haa & valence of 4, to the divalent condition. 
In the course of this reaction, creatine or N-methyl- 
nicotinamide is synthesized. With such a mechaniam 
in mind, the n&tural-oocurrenoe in cabbage of & 
related sulphonium salt, namely, methioninemethyl- 
sulphonium chloride, has added interest. 

We may well ask why Nature has troubled herself 
about this new mode of synthesis and energy trans- 
pom Why could she not have made do with the 

igh-energy phosphate compounds alone? A 
mechanical analogy may help to clarify thinking 
about this question. Let us liken an organism to 4 
motor-car. This rather elaborate mechanical con- 
traption derives ita energy from the oontrolled 
combustion of petrol, just aa the living organiam does 
by the ears of carbohydrate. The modern 
motor-car has this major energy-yieldi rOOeGs 
rather well controlled. The phot kea at nie oom- 
bustion to forms of useful work and to proper pro- 
duction of rae in desirable places has been neatly 

. Neverthele&, for rather special purposes, 
for example, for lighting, it has been foni much 
better to convert the energy into electrical forces, 
and to &ooumul&te these in & storage battery for use 
when, and exactly when, required. Of course, one 
could still burn petrol in the headlights; but it is 
much better to have an electrical system. For ` 
n KE MES et St Dr phat "Bret Mla 
to ioning of the main energy-yieldi 
process. also with living organisms, it eus 
found highly desirable, and possibly vitally important, 


to have other means of storing and util px energy. 
These oxidation-reduotion reactions seam to be one of 


these specialized processes. The ‘onium’ compounds 
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are the storage batteries in which this takes place. 
Just as in the motor-car, the recharging of these 
batteries ia probably done by a reaction: coupled to 
the main energy-yielding processes. are 
With this rather crude analogy in mind, let us 
ies of the erírymio 

ich organisms may find 


examine two striking p 
reduction of ‘onium’ salts 

useful. One is the ionio changes which result, and 
the other is the extraordinary speed of the reactions. 


When the quaternary ammonium compounds are 
oonverted into 


arises from the stróngly 


bagio properties of quaternary ammonium bases, ` 


which are of the same order-of basicity as is sodium 
hydroxide. Simultaneously with the obliteration of 


this ion, a hydrogen ion appears. The formation of - 


acid, that is, a hydrogen ion, has, in fact, been used 
to measure both thiaminase!* and diphosphopyridine 
nualeotidase!'. Lorente has recently remarked about 
similar ionic changes. 

In the reduction of either thiamine or drphospho- 

idine nucleotide, a relatively organic ion 
deenaa and is topland Eee hydrogen ion. 
Thus, not only is pH-control mftuenced, but also a 
more readily diffusible ion (the hydrogen ion) is 
suddenly formed. 


occurring acceptor amines 
are In excess) in about five minutes*’. The diphospho- 
pyridine nucleotidase of brain is said to an 
amount of- to the dry weight of the 
brain in an bour". these great activities could 
be sgaid to result from an extraordinarily large 
concentration of the i in the 
tissues, the fractionations which have been carried 
out show that this is probably not the case. Hence 
we must conclude that the enzymes act with great 


In physiology, at least two | are known to 
be associated both with remarkable speed and with 
the shift of ions. These are the propagation of nerve 
mmpulsea and the contraction of muscles. Thus, the 
action potential is associated with, and may even be 
said to result from, the migration of potassium and 
sodium ions. The contraction of m depends on 
the migration of calcium and magnesium ions to the 
contractile substances!*. One pictures these essential 
ionio changes as being caused by diffusion. However, 
recent work® has shown that diffusion based on 
omnotic differentials is much too alow to &ooount for 
the observed speed of neural and muscular action. It 
is possible that the diss ce of the organic ion 
and the generation, on spot, of the more readily 
diffusible hydrogen ion, might contribute to the real 
mechanism. The extraordinarily hi of the 
reductions of ‘onium’ salts would be compatible with 
such an involvement. Furthermore, the prominent 
occurrence of ‘onium’ salta such as acetylcholine, 
thiamine, and diphosph i nucleotide in nerves, 
and of carnitine in m is suggestive. Creatine, 
the role of which in muscular contraction has long 
been ascribed to creatine phosphate, might assume a 
second role, because, as we have seen, it is synthesized 
in muscle by an enzyme which acts on the ‘active’ 
methionine, a sulphonium salt, with concomitant 
ionic abanges. . 
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further study. e 
1 Woolley, D. W~ J. Biol. Chem. 141, 007 (1041). 


* Spitzer, H. H. Coombes, A. I 
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S TEE, d Oa of Muscular: CORR Hon" 
= Bxeni-Gyorgyi, A. (private communieaion) ^ 
OBITUARIES 


Prof. T. C. Hodson ^ 

EN kin OMAB E EE Borsos; who died at his home in 

P ire, on January 20, eighty-one, 
was born at Hornsey, Middleeer, in 1871. 
He waa the son of Arthur Hodson, R.N., and 
Catherine Hodson née Callan. The eldest of six 
children, he went to school at Christ’s Hospital, 
where he became & Grecian, and left in 1890 to go to 
Queen's College, Oxford, with an d scholar- 
ship. He took no at Oxford, he competed 
successfully in 1898 for the Indian Civil Service and 
in 1894 went via to Assam. Hoe served in 
the Khasia and Jaintia Hille, and was for some time 
personal assistant to the Chief Oommissioner of 
Assam, Sir Henry Cotton. He served later on in the 
Manipur State, where he was president of the Durbar, 
ee Gin ee Gee 
of Kast London (now Queen Mary) College during 
1908-14; from 1914 until 1920 he served with the 


- Britiah Forces in France, and by 1919 had risen to 


the rank of colonel, and his services were mentioned 
in dispatches. During 1921-23 he was principal of 
e ee College, and after that he 
on anthropology in Oxford, London, Cam- 

bridge and Michigan, ultimately succeeding Dr. A. O. 
Haddon as reader in ethnology in Cambridge in 1926. 
In 1932 the William Wyse chair of social anthro- 
pology was created in Cambridge, and Hodson was 
the professor to hold it. He was elected to a 


- 
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professorial fellowship at St. OCatharine's College, 
where he became & resident fellow and shared with 
no little satisfaction to himself and to his colleagues 
in the corporate life of the College. He had been `~ 

of the Anthropological Institute 
during:1912—-14, and he was later an associate editor 
of the ‘ opedia Britannicae” (14th edition). 
He held the Silver Medal of the Royal Society of 
Arts. 

As an logist, Hodson was particularly 
interested in the li io side of his subject, and his 
firsb ication was a grammar of the Thado Kuki, 
language (1906). His knowledge of Manipur and the 
Manipuris enabled him in 1908 to contribute à mono- 
graph on “The Meitheis" to the Assam Government's 
Ep series, which he followed with'"The Naga Tribes 

of Manipur" in 1911. His lectures at the London 
School df Oriental Studies, delivered in 1022, were 

lished by the Forlong Fund aa "The Primitive 

cure of India". . 

Hodson was endowed with intense ind 

le activity and 


and an 


As older of 


or of opposition, he never forgot & kindness shown to 
him, and all those who followed his varied and rather 
stormy vicissitudes combined in admiration of his 
tenacity and fortitude in what were often vay 
difficult circumstances. 

In his family lifo Hodeon was extremely happy. 
His wife and children were as devoted to him as he 
was to them, and the succeases of his children more 
than made up for the disappoimtmenta of the earlier 
pert of his oareer. J. H. Horrow 


Dr. H. G; Reeves 
Harry Gorpow Rumvnums, senior lecturer in bio- 
chemistry in the Medical College of St. Bartholomew's 
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ital, London, died on November 22 at the age 

ight, following a “recurrence of the severe 

posco which had caused him oonsiderable dis- 
oomforb and ill-health in reoent winters. 

Dr. Reeves’s professional career oan be divided into 
two distinct parte. He took his B.Sc. degree with 
honours in in 1920 at Bi where 
he also took the degrees of M.Bo. (1921) and Ph.D. 
(1924). In the latter year he became a demonstrator 
in the Physiology at King's College, 
London, and in 1928 he took his D.8o. degree and 
became & demonstrator in the Physiology Depart- 
ment at St. Bartholomew’s ing duis. Thus 

z duties. Thus 
ies for oe 
research ; but on the other hand, he 
knowledge of all branches of physiology whi wants 
stand him in good stead during his career as a teacher 
of biochemistry. He made useful contributions to 
our knowledge of the meteboliam of dihydroxyacetone 
in muscle and other tissues, but it is by his teaching 
that Gordon Reeves will be remembered. 

It was during the second of his service at 
‘Barts’, starting in -1986 with his transference to the 
newly created Department of Biochemistry and 
Chemistry, that Reeves grew to full stature as a 
university teacher. Promotion came fairly rapidly. 

became 


well-deserved recognition of the good work he did 
during the war-tume housing of the Preclinical School 
at Cambridge and the subsequent period of rehabilita- 
tion and expansion in Charterhouse Square. 

As a teacher of the fundamentals of biochemistry 
in relation to medicine, Reeves was first-rate. There 
is surely a place in academic life for senior teachers 
of his type, and fortunate is the head of any large 

who can call at any time on the services 

of such & versatile, capable and loyal colleague. 
Many hundreds of students who have passed through 
the Preclinical School at ‘Barts’ have good reason to 
be grateful to him. His are the poorer by 
the loss of a cheerful and ever-willing beloved friend. 
A. WORMALL 


NEWS and VIEWS 


Sclentiflc Research and the: Ministry of Su war 
Sir Harry Garner, K.B. 
Arran thirty-six years of dodo: Mee 
Hin Quar teins ou Rebis B1 fam hin poet 
as chief scientist of the Ministry of Supply, and will 
be succeeded by Dr. O. H. Wansbrough-Jonee. Bir 
had intended to beobme an astronomer; but 
in 1917 the demolishing of his office during an air- 
raid necessitated his transfer from the Royal Naval 
Air Service to the Royal Aircraft Factory (now 
Establishment), and it was there that, by virtue of 
his mathematical ability, he became known through- 
out the &eroneutioal world for his work on the 
‘Bristol’ fighter aeroplane, m which he made the 
first’ measurements ever to be taken in flight on the 
aerodynamic rotary derivatives of an airoreft.- He 


was the first to develop the fundamental techniques - 


for testing sea-planes and flying-boats and of the 
hydrodynamics of hull design, and he has always 
been, and still is, & firm believer in the future of 
the flymg-boat. In 1952 he gave the Wilbur Wright 
Lecture to the Royal Aeronautioal Society, his 


subject and Achievement in Aero- 
nautics”. Sir Harry has been in turn the chief technical 
officer of the Marme Experimental Establishment, 
the Aeroplane and Armament Experimental Estab- 
lishment and the Airborne Forces tal 
Estebliahment. In 1942 he was made deputy direotor 
of soientiflo research in _the Ministry of Aircraft 
Produstion, later principal director of 
scientific research (air) in the Ministry of Supply, 
and in 1949 he succeeded Sir Ben Lockspeiser as 
chief scientist. In this last office he has succeesfully 
tackled the difficult problem of building up the 
scientiflo staff of the Ministry of Supply, despite the 
severe shortage of scientific workers, and, though 
to deploy more effort on applied problema, 

has insisted that & proper proportion of the staff 
should continue to tackle fundamental research 
problems. He has played a leading part in the 
extension of the scheme for making promotions to 
the grades in the Ministry solely on the 
i merit of & person's work, and he also 
Dexter cba eise 
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employed in Ministry of Bupply research establish- 
ments during the summer vacation ; this has led to 
a much wider & iation of the excellent facilities 
and conditions of employment in the Scientific Civil 
Service. Sir Harry retires with the good wishes of & 
very wide circle of friends that he may now have 
more time to pursue his wide interests and his 
hobbies, which include oriental ceramics (on which he 
is writing a book), music, antique furniture and 
gardening. 


, Dr. O. H. Wsnsbrough-lones, C.B., O.B.E. 


Dre. WausBROUGH-JONES, who has been appointed 
chief scientist in the Ministry of ly in succession 
+o Sir Harry Garner, has been since 1951 
director of scientific research (defence) in the 
of Supply. He was educated at Gresham’s Schoo 
Holt, and Trinity Hall, Cambridge, of which College 
he was a Fellow and Senior Tutor at the outbreak 
of the Second World War. He had earlier been & 
research student ~of the Goldsmiths and Balters 
Companies and a Ramsay Memorial Fellow, and he 
had studied in Berlin under Prof. F. Haber. Dr. 
Wansbrough-Jones was a demonstrator in the Depart- 
ment of Colloid Saienoe when, he left Cambridge for 
service in the Army. After serving in many advisory 
and technical posts, mainly in connexion with 
chemical warfare, he retired from the Army with 
the rank of brigadier in 1946, his last appointment 
Boing shot us dreon Y epeo te eae ere 
at the War Office. He was then 
adviser to the Army Oouncil, puede priae piel 

‘and acientiflo knowledge enabled him to 
hold with distinction and marked success. In 1051 
he was moved from the War Office to the Ministry 
of Supply at a time of heavy increase in the activities 
of the Ministry, and he has held up to the present 

&n importanb executive post, there. This recent 

experience coupled with his previous work as 4 
scientific adviser have specially fitted him for the 
post of chief scientist in the , where his 
` energy; dive end; power of Bpplioation wi Om ul 


scope. 
Dr. W. Cawood, C.B.E. 


Da. W. OAwoop takes over on February 23 from 
Dr. O. H. Wansbrough-J ones (chief scientist designate) 
the post of principal director of scientific research 
(defence) in the Ministry of Supply. After i 
in 1929 at the University of Leeds, Dr. Cawood read 
for his Ph.D. under Prof. R. Whytlaw-Gray, obtaining 
this degree in 1981 and at the same time winning 
the Cohen Prize. He then worked in the Chamical 
Department of the University until 1938, 

a large number of papers with H. 8. Patterson and 
R. Whytlaw-Gray on the tion and other 
agen properties of aerosols. also worked with 
8. Patterson on the stoichiometrioel determination 
of tho atomio weights of carbon, xenon, nitrogen and 
fluorine. This work was the first to predict the 
' existance of the carbon-18 isotope. ing this period 
he was sppomted a Ramsay Memorial Fellow 
(1081-33), and also Moseley Scholar of the Royal 
Society (1933-38). Dr. Cawood joined the Air 
Ministry in 1938, and during the Second World 
War worked on air armament, chemical warfare, 
hta and fire control. In 1047 he became 

deputy tor of the Royal Aircraft Establishment, 
Bissau Te bee aude sdb coah 
to the Ministry of Supply programmes on guided 
weapons, conventional air 
propulsion, for which work he was awarded the 
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C.B.E. this year. Dr. Cawood’s many friends will 
wish him every success in his new appointment. 
Volta River Aluminium Scheme 


Tas White Paper on the Volta River Aluminium 
Scheme (Cmd. 8702) reported the agreemént of 
the Gold Coast Government, the United Kingdom 
Government and the aluminium producers to set 
a Preparatory Commission to follow up the wo 
already dane. The Gold Coast Government, with 
the concurrence of the Ufited Kingdom Government, 
has now appointed Commander R. G. A. Jackson as 
special commissioner in charge of the Preparatory 
Commission. The oosb of the Commission will 
in the first instance be met by the Gold Coast 
Government, but half the cost will be reimbursed by 
the United Kingdom Government. It is expected 
that the work of the Oommiasion will take eighteen 
months to two years. Commander Jackson was 
responsible for establishing the Ministry of National 
Development in Australia in 1950. He was attached 
to the Pakistan Government early in 1952 for oon- 
sultation on ita development plans, and in the latter 
part of 1952, at the request of the Indian Minister 
of Finance, advised tbe Indian Goverfment and 


‘Planning Commision on the implementation of the 


Indian Five-Year Plan and, in icular, the three 
major hydro-electric and irrigation schemes. 


British Chemical Abstracts 


IN a written answer in to & question from 
Sir Wavell Wakefleld in the of Commons on 
February 4, the Parliamentary Secretary to the 
Ministry of Works, as representing the Lord President 
of the Oouncil, stated that he understood that the 
Chemical Council would shortly issue an appeal for 
funds to enable British Ohemical Abstracts to continue 
publication during 1958. He added that the Depart- 
ment of Boientiflo and Industrial Research has already 
provided £5,000 to enable the Bureau to continue to 
operate while the appeal is being made and, provided 
a satisfactory response is forthcoming from industry, 
the Government is ready to make a further sub- 
Careers In Agricultural Research In Great Britain 


Council, 19538” (pp. rie oe been issued by 
the Agricultural Research Council.. There are openings 
for research workers in many of the twenty-six agri- 
cultural research institutes financed by the State. In 
addition, oertain appointments in universities and 
other research institutions are financed by the 
Council; many of these are temporary in character, 
icularly attractive to the young worker 
to gain experience under the personal 
Midi ha teenaged’ mus oF aane The 
pamphlet also gives useful information about the 
scientific staffs of the Council and of the State-aided 
SET s research institutes, and about thé 
services. This year the Council is offering 
for the first time two veterinary clinical fellowships 
to provide opportunities for suitably 
veterinary olinicians and pathologists, of Ph.D. 
ing to continue research for two or three years. 
The fellowshrps will be renewable annually up to & 
maximum of three years and will carry & stipend of 
£850 & year. In addition, the Council is continuing 
to offer a limited number of junior agricultural 
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research fellowships, carrying & stipend of £600 a 
year, to research workers of outstanding ability ; and 
& larger number of postgraduate training grants and 
research studentahips in agricultural and veterinary 
science. Applications for awards should reach the 
Council, by. March 20. Further information and a 
copy of the pamphlet can be obtained on application 
to the Secretary, icultural -Research Council, 
Cunard Building, 15 Regent Street, London, 8.W.1. 


German Meteorologlcal Service of the U.S. Zone 


Tea former German meteorological service, the 
Reichswetterdienst, ceased to exist at the end of the 
Second World War, and separate meteorological 
services were set up in each of the Occupation Zones 
in under the suspices of the i 

ing Powers. A number of publications of the 
German Meteorological Service of the United States 
Zone have now been received. They consist of three 
series, the Berichts which rt major researches, 
a minor series entitled Mt and finally the 
‘year-books’ containing the record of the observations 
made at meteorological stations in the Zone. The 
earlier numbers of the Berichte are mostly reporta of 
‘war-time researches. Of these perhaps the most 
interesting is No. 1, by G. Schulz, which describes the 
work of the Oloud Investigation Oentre, directed 
during 1940-45 by W. Findeisen. The work included 
laboratory research, observations in flight, and a 
theoretical study on sublimation nuclei, ice accretion 
on sircraft, temperature, humidity and electrical 
measurements from aircraft, determination of height 
of cloud top by balloon-borne spperatus, and oon- 
densation trails. Findeisen’s researches on the 
critical temperatures for the formation of ice crystals 
by the condensation of water vapour in the atmo- 

here are described in this publication. In No. 8, 

. Schwerdtfeger applies the observations made in 
the war-time meteorological reconnaissance flights 
over the North Sea and Atlantic in a study of the 
detailed structure of fronts and the relations between 
temperature distribution in fronta and the cloud and 

recipitation. Later numbers include an exhaustive 
epkin, by H. Hauer, of the weather and olimate 


of the Zugspitze (2,902 m. above mean sea-level). 


based on the observations made during the fifty years 
since the famous mountain observatory was opened 
in 1800, and works on agricultural meteorology by 
8. Uhlig, N. Weger and W. Baier. As an example 
of the last class, No. 28 describes the effecta of 
radiation from walls on growth of planta and of the 
influenoe of soil coverings of various types, from fine 
sand to aluminium foil, on the ture and 
-humidity of the soil and the air I iately above 
and on plant -growth. e 
Astronomy at Geneva 

Tam issues during recent years of "Publications 
de l'Observatoire de Genève” (Série A, Astronomie, 
Ohronométrie, Géophysique ; Faso. 37-48, 1946-52) 
contain & number of short articles on such matters 
as seismic disturbances and the behaviour of the 
pendulums at the Observatory, an approximate 
solution of the motion of the isochronous pendulum, 
and the first quartx clock at the Geneva Observatory, 
illustrated with eight figures. No. 39 contains an 
article ME of Newton, in 
which is rep a passage the address 
presented Py the Helvetian Society of Natural 
Sciences to Royal Society ; No. 40, “A propos du 
Centenaire de la Découverte de Neptune", reproduces 
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& number of letters written by Gautier to his parents 
and also some of the correspondence between Le 
Verrier ‘and Gautier, which show the close ool- 
laboration between them; and in No. 42 Pierre 
Ohallande gives a short mathematical analysis of 
the functioning of a quartz resonator in the neigh- 
bourhood of the frequency of resonance, illustrated 
by ten diagrams, and Dr. R. Luthy deals with the 
radiotelegraphic reception of the hourly signals. 
-Two other ‘Publications’ —‘‘Résultate dea Obeerva- 
tions de Ohronométres en 1951” and “Série M, 
Météorologie” (Fasc. 25)—appeared in 1952; the 
latter gives -a résumé of ‘the meteorological results 
- obtained at Geneva in 1951, first for the whole year 
and then in tabular form for each month from 
December 1950 to December 1951. 


The Blue-cheeked Bee-eater 

‘A NEW species of bird, the blue-cheeked bee-cater 
(Merops superciliosus), was added to the British list 
in 1951. Publication of the record was delayed by 
the editors of British Birds since it was felt that the 
occasion demanded a specially prepared ooloured 
plate. This has now been prepared by Mr. Roger 
Tory Peterson, and in & recent issue of the journal it 
is acoompanied by details of the first observation of 
the bird’ by Misa Hilda M. Quick on the Scilly 
Isles in June 1951 (Brit. Birds, 45, No. 7;, July 
1952). The bird is about the size of a cuckoo and 
has & beautiful iridescent green colour with rather 
darker primaries. There is a dark copper spot on 
the throat, a black line through .the eye, and the 
forehead and crown are pale blue. The blue-cheeked 
bee-eater has occurred as & vagrant in Franoe and 
Sicily, but is outside its normal range, which 
includes East ica, M. , north-west Africe, 
Egypt, Syria, Iraq and Persia, and most of the Oriental 
region. It would appear that the bird which Miss 
Quick saw belonged to the Middle Eastern race, 
although this is not certain. 
Studies of a Red Alga 

‘In a recent paper, Dr. K. M. Drew (Phytomorph., 
2, 88; 1953) has compared collections of the common 
but insufficiently investigate red alga Bangia 

from Wales and Naples, by growing 

them for several generations, under controlled oon- 
ditions in the laboratory, in & culture solution oon- 
gisting of filtered sea-water, soil extract and added 
mineral nutrients. , Reproduction has been by asexual 
spores throughout. Under identical conditions. 
marked differences, which are described and illus- 
trated, have been consistently observed between the 
cultures from the two localities. The mdications are 
that further investigations are required to ascertain 
if B. fuscopurpurea is an aggregate species com- 
prising physiological and morphological races. The 
point is also made that the methods of spore forma- 
tion in the genus Bangia merit re-examination, 
particularly with reference to the desirability of using 
the relevant data as a basis of generio distinction in 
this group. 
Persistence of Rhizoctonia solani In Soll 

Tue effects of different living host and other planta, 
of various mineral additions to soil (sodium nitrate 
and calcium hydroxide), and of T'riohoderma lignorum, 
with and without added corn meal, on the o6 
of a heavy artificial inoculation of R. $ in the 
soil, have been investigated under controlled con- 
ditions by G. B. Sanford (Canad. J. Bot., 30, 5, 
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652; 1952). The amount-of disease induced in the 
host planta was found to be the best means of 
assessing the extent and persistence of the pathogen 
in'the soil. Also, as the experimental results indicate, 
this organiam depends essentially on parasitic 
nutrition for ita propagation and persistence in the 
soil. R. solam Aig cared front die acil dh parie 
120 days when various cereals were planted at 
intervals of 21 days, but was abundant in soils 


Mouse 


mutation in the mouse, Bent-tail, described by E. D. 
Garber, that this mutation may be sex-linked 
(Sotance, 116, No. 8004; 1952). 


kinks. Che ean pierre aria igre me duo 
on itself and may be preased against the b 

females, the tail is usually normal in | 

males, however, the tail is usually half the n 
length, and the kinks are generally restricted to 
end of the tail. Exoept for the kinks and shortness, 
the tail ig 


and apparently sex-linked. 
be positively identifled as Bent-tail because of the 
poorly defined single kink. These two females when 
outaroesed to normal Namru males yielded Bent-tail 
and normal mice. When the original normal female 
was out-croesed to a normal Namru male, only 
normal mice resulted. Finally, the original Bent-tail 
male was outcrossed to three normal Namru females. 
These matings also indicated that the mutation was 
sex-linked and dominant. 


A pap for some Fatty Materlals 


paper in the Museums Journal (November 
195^ . R. H. Harris, curator in the Museum of 
Pe us "and Comparative Anatomy, University 
College, London, describes a demonstration which he 
undertook to define the ing tissue in the 
manus of an’ Indian elephant. A median, sagittal 
section was prepared so that the cushion of fat and 
elastic tissue upon which the animal reste its ereight 
could be clearly shown. The dissection was carried oub 
In the fresh state, and, as there was no ‘sharp contrast 
between the fat, elastic tissue and muscle fibres, it 
was decided to use & fat stain. This was p 
by adding to & solution oom of equal parte of 
acetone and 70 per'oent &loohol sufficient Sudan III 
stain to cause saturation. The solution was 
tered and kept in & tightly bottle. Full 
experimental details are given by Mr. Harris; but the 
main point is that ultimately only the fat was stained, 
leaving all other tiastes sharply defined. The method 
renders an anatomical feature in elephants visible for 
study and research, and the finished dissection pro- 
vides a, valuable museum exhibit. 


NATURE 


‘the hagas ars 


February 2], 1953 VoL 171. 


Hydroelectric Schemes In North Wales 


Usome the title “H in North 
Wales", the North Wales (Hydro-Hlectrioity) Pro- 
tection Committee has issued a further illustrated 
a aL 8+4 pl.; from the Committee, 98a 

Road, Liverpool 3; 1952; 6d.), dealing 
with the six new schames now proposed for North 
Wales and involving the areas Nant Ffrancon, 
Snowden, U: Conway, Vale of Festiniog, Mawd- 
dach, and P imon or idol. The schemes affect 
the whole of the mountain country from Bangor to 

with the exception of Cader Idris. The 
Bil to promoted by the British Electricity 
Authority is to cover the Plynlimon scheme, the 
largest, and the Vale of Festiniog. The pamphlet 
recapitulates the arguments against the schemes and 
appeals for finanoial 
against the Bills; the 
fighting such eo-valled ‘private’ Bills are heavy, and 
several thousand pounds is still required for this 
purpose. ; 
International Meetings In Physics 

A NUMBER of international meetings iñ various 
flelds of physics will be held this year, and these will 
include the following: meeting of the Intemational 
Optical Commission, at Madrid, April 20-21 (Prof. 
J. M. Otero, Serrano 121, Madrid); International 
Congress of Acoustics, m Holland (The, Delft, 
Eindhoven and Hilversum), June 16-24 (0. W. 
Kosten, Mijnbouwplein 11, Del{t); colloqui on 
cosmic rays, organized by the Uni oulcuse, 
at Bagnéres-de-Bigorre, July 5-11 (Prot. L. Leprince- 

t, 17 rue Descartes, Paris 5°) ; symposium on 
theoretical physica and executive meet- 
ing of the International Union of Pure and Applied 
Physice, in Japan (Tokyo and Kyoto), September 
15-28, dida the presidency of Dr. H. Yukawa (Prof. 
P. Fleury, Institut d'Optique, 8 Boulevard Pasteur, 
Paris 15°). Further information can be obtained from 
the persons named in brackets. 


Frank B. Jewett Fellowship Awards 


THH aoe ie T ne and Telegraph Co. haa 
awarded five Frank Jewett fell Ips to the 
following: M. Fixman, a graduate of Washington 
University, St. Louis, for research at the Masa- 
chusetts Institute of Technology on theoretical and 
experimental aspects of the behaviour of high-polymer 
molecules in solution, including the statistical 
mechanics of transport proceases particularly in- 
volving macromolecules; Dr. H. Helson, & graduate 
of Harvard University, for the continuation of his 
work in the Mathematios t, Yale Univer- 
sity, on & clarifloation of the relations between the 


Wiener and Kolmogoroff iotion and 
certain. ions in analytical function theory which 
are to cybernetics and information 


theory; R. G. Newton, a graduate of the University 
of Berlin and of Harvard University, for research on 
the oonnexion between.the tum fleld theories 
&nd detailed behaviour of nuolei &nd their effect on 
of thn Califo sti Dr. R. 8. Pierce, a graduate 
of the ornia-Institute of Technology, for further 

ciples of automatons, clarifying 
fundamentals of how machines can 
perform near-human tiong; and Dr. D. B. Ray, 
& graduate of Harvard University; for the continua- 
tion of his study, up to now conducted at Cornell 
University, on the essentials of random processes and 
prediction of evente involving atoms and electrons. 


- 
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These fellowships, which are awarded by a committee 
from the Bell Telephone Laboratories, are designed 
to stimulate and assist. research in the physical 
sciences by those who have recently received 
dostorates or are about to receive them. The stipend 
is 4,000 dollars to the recipient and 1,500 dollars to 
the institution at which the research is carried out. 


Colonial Service: Recent Appointments 

Tua folowing appointments have recently been 
made in the Colonial Service: J. L. Congdon (agri- 
cultural officer, Aden), director of agriculture, Aden ; 
R. A. Sitverlock™ (agricultural officer, Gold 
Ooast), agricultural offloer, Gold ; G. M. 
Stockley (director of geological survey, Tanganyika), 
director of geological survey, British Guiana; J. H. 
Hinds (senior agricultural officer, Gold Coast), pasture 
: research officer, Northern Rhodesia; E. A. Lewis 
(deputy director, Hast African Tsetse and Trypano- 
somiasis Research and Reclamation Organization), 
director of the Organization; M. B. Noel-Buxton 
(fisheries offloer, Gold Coast), senior fisheries officer, 
Gold Coast; D. MoOellum (education officer, 
Kenya), meteorologist, Hast Africa High Com- 
mission; L. Pient lant pathologist, Depart- 


ment of Agriculture, Gold Coast; A. M. M. Rees, - 


agricultural economist, Northern Rhodesia; J. P. 
Scott, agricultural officer, Sierra Leone; T. E. 
Tomlinson, scientific officer, Sierra Leone; A. W. 
Reece, geologist, Uganda ; L. R. Boulger, pathologist, 
Nigeria; B. W. H. Stronach, provincial teetee officer, 
Tanganyika ; Miss R. V. Suter, microbiologist, Micro- 
biological Research Institute, Trinidad; J. W. 
Wholey, assistant conservator of forests, Nigeria. 


Announcements t 

H.M. Taze Quzms has been graciously pleased to 
grant Her Royal Patronage to the Institution of Gas 

Tas Hinchley Medal of the British Association 
of Chemists has been awarded to Dr. Herbert 
Levinstem, a trustee and past-president of the 
Association. The presentation will take place in the 
West Hal of the Royal Society of Medicine, 1 
Wimpole Street, London, W.1, on February 27, at 
6.80 p.m, and Dr. Levinstem will speak on “Our 
Changing Chemical Industries: an A organ 
Prior to the presentation, there will be a brief i 
ceremony at the new h of the Association, 
at Hinchley House, 14 Harley Street, W.1. 

Dr. W. 0. J. Ross has been appointed to the 
readership in chemistry tenable at Institute of 
Cancer Research (Royal Cancer Hospital), University 
of London. 

AxN Easter vacation school in relaxation methods 
will be held in the Imperial College of Science and 
Technology, London, during April 98-23. The course 
will be on the lines of those of previous years and 
will cover the numerical solution of linear braio 
equations, framework problems, Laplace’s and Pois- 
son’s equations, the biharmonic equation, eigen-value 
problems, the heat-conduction equation, three- 
instruction will consist bf solving examples under 
supervision. The fee for the course is £10. Further 
information oan be obtained from D. N. de G. Allen, 
Imperial College, London, 8.W.7. i 

A soxar school in analytical ahemistry, 
by the Royal Institute of Ohemistry and the Bociety 
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of Public Analysts and Other Analytical Ohemists 


and open anly to members of these two bodies, will 
be held in the Royal Co of Science and the Royal 
School of Mines, South i London, 8.W.7, 


during Beptember 6-12. The course will be divided 
into three parts, dealing with organic, metallurgical 
and biochemical analysia, respectively, and there will 
be one evening meeting on the need for statistical 
methods in analytical chemistry. The fee for the 
course is £18 (£8 for the lectures only of any one part) ; 
hostel accommodation can be reserved. The course 
is limited to fifty persons. Further particulars oan 
be obtained from G. Murfitt, at Metals and Methods, 
Ltd., Bacon Works, Langley, near Slough, Bucks. 
on 


discussed: virus in 
maturation, pro-virus, 
to vegetative virus, transition from the infective to 
the vegetative state, structure of viruses, biochemical 
studies of virus infections, host-controlled variations 
of viruses, and viruses in tissue culture. Further 
information can be obtained from the Biological 
Laboratory, Cold Spring Harbor, New York. 

As ‘in former years, a course in tropical hygiene 

for laymen will be held by the Ross Institute of 

ical Hygiene (forming part of the Landon School 
of Hygiene and Tropical Medicine) during July 20-24. 
The course is for workers in the tropics holding, for 
example, administrative or executive whose 
responsibilities entail the health and welfare of 
others. Morning seasions will be devoted to malaria 
and ita control, and in the afternoons other tropical 
diseases and problems such as hookworm, bilharsia, 
nutrition, housing and sanitation, and protection 
against heat will dealt with. There is no fee for 
the course. Further information can be obtained 
from the Organizing Secretary, Ross Institute of 

i Hygiene, Keppel Street (Gower Street), 
London, W.O.1. 

Tum Institution of British Agricultural Engineers 
is offering & seholarahip for students who experience 
financial diffloulty in completing their studies during 
the academic year 1953-54 for the final examination 
of the National Diploma in Agricultural Engineering. 
The scho ip, which was given last year by the 
publishers of Farm Mocharisation, is tenable at one 
of the colleges approved by the examination board 
of the Institution, and preference will be given to 
candidates with engineering qualifications. Appli- 
cation forms (to be completed by May 16) and further 
particulars can be obtained from the Secretary of 
the Institution of Britiah Agricultural Engineers, 24 
Portland Place, London, W.1. 

CAXBRUDGN University Prees announces that a list 
of errata so far discovered in the first edition of 
“The New Flora of the British Isles” by Clapham, 
Tutin and War is now available. As most users 
of ‘The Flore" want to transfer the necessary 
corrections to their copies of the book, the errata slip 
is being inserted loose in all remaining stock. Book- 
sellers who wish to put the errate alip in their own 
stock jes, or to supply it to customers who have 
the book, may have copies free of 
charge from the Cambridge University Prees, Bentley . 
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SUPPLY OF LABORATORY ANIMALS: . 


MEETING of SP weenie 

societies ofthe Tabet Adium teen 
the Medical Research Council Laboratories, Hamp- 
stead, was held at the Royal Society of Medicine on 
January 22, with Dr. R. Lovell in the ohair. The 
purpose of the meeting was to discum a paper on 
oe n M by Dr. W. 
Lane-Petter, the director of the Bureau; the peper 
had been circulated in advance. The ‘Laboratory 
Animals Bureau has been established for nearly six 
years, and already it has gathered much useful, and 
some alarming, information on the sources of the 
animals used by physiologists, pharmacologista, eto., 
in their research work or in their work on the 
standardization of drugs and sera. 

Each year the Home Secretary lays before Parlia- 
ment & ‘Return of performed under the 
Act 89 and 40 Vict., O. 77". Dr. Lane-Petter’s paper 
quotes the figures in the returns for the years 1939-61. 
They rise from 054,691 for 1939 to 1,019,424 
for 1951, and these do not include animals 
which are not returnable under the Act—for example, 
the control animals where only those of the axperi- 
mental group are subjected to procedures “calculated 
to cause pain", most pregnancy-diagnoals tests, and 
procedures for the production of sera or othersub- 
stances obtained from animals for medical, veterinary 
or scientific purposes. An analysis of figures obtained 
from various scurees (inevitably not very accurate) 
indicates that mice constitute about 79 cent of 
the total number of animals used, invo about 
48 per cent of the total cost of the animals. The 
corresponding figures for rats are 8 and 9 per cent, 
respectively, for guinea pigs 6 and 18 per cent 
respectively and, at the other end of the table, for 
monkeys 0-1 and 7 per cent respectively. e 
gives the main uses for which the various 
required: applied medicine (diagnosis dicam. 
pregnancy tests, serum preparation, serum titration, 
bio-assay and toxicity tests); and research and 


ogy, endocrinology, nutri 
experimental surgery and teaching). It 
indicates that research uses the more expensive 
Sa nad et T d medic bas dopte the 
cheaper animals ese are the costa of the animals 
` before being submitted to any experimental 
cedure. The behaviour of the animala during iheir 
laboratory existence has sometimes shown that it is 
more economical in the end to poe ee 
but really healthy animals than cheaper, leas thy 
ones. Nearly always home breeding is more expensive 
° than from dealers (it would be prohibitive for 
dogs), and the advantages Áooruing from such must 
be weighed against the cost. The cammercial breeder 
probably has lower overhead charges than the 
scientific breeder, he is bably a. better business 
-man and is much more of & specialist m his job. On 
the other hand, where litter-mate animals are required 
or animals from perents with a special dietary 
history, the only absolutely reliable way of obtaining 
them is by home-breeding; and when mice are 
required for virus chemotherapy or other virological 
research, they must be produced under conditions 
too exacting for commercial breeders. 


The procuring of animals which are not 
bred by either & commercial breeder or the 
laboratory needing them has some difficulties— for 
example, monkeys are best imported during the warm 
months, am ians are most proliflo in the late 
summer, guinea pigs are often scarce in the early 
months of the year. Workers may therefore have to 
plan to carry out their work when supplies are likaly 
to be good. Heavy demands forthe more -prolific 
animals, and especially of young ones, can only be 
met if orders are placed well beforehand to allow 
extra matings to be made. 

It has been suggested that a general breeding 
station should be established’ for the supply of 
animals to the whole of a university or even to groupe 
of universities. This might or might not have some 
financial advantage ; it would certainly have many 
disadvantages, for, according to & simple principle of 
public health, the larger the colony the greater the 
chance of infection coming in and the leas the chance 
of ing rid of it. Another suggestion which can 
scarcely taken seriously is that there should be 
some centralized depot which would recerve animals 
from all sources and distribute them as needed. The 
objections to this are the ‘obvious difficulties of con- 
trolling the supply and demand, the possibility of 
infection and the slow adjustment of most animals 
to change of environment. 

On the whole, it appears that most needs can be 
met from commercial sources and that the acquiring 
of animals from such sources will be more economical 
than ing in the l&boratory. It is, however, 
obviously desirable that some recognized authority 
should be familiar with the various breeding stations, 
the strains of animals available and their general 
condition. It should be sable to recommend an 
alternative source of animals to a worker whose 
usual source has suddenly became unable to supply 
his needs. Such & central authority does, in fact, 
already exist in the Laboratory Animals Bureau.” 
Much has already been done; but much remams to 
be done to encourage different breeders to produce 


tear on the eee ee for 


upgrading. i 
The desirability of using “nbred’ strains of such 
animals as mice 18 questioned. The Bureau has dis- 
covered that many breeders who claim to supply _ 
inbred mice do not, in fact, know the real meaning of ~ 
the term ‘inbred’, and, until information based on 
unquestionable dnbred' strains is obtained, no 
reliable conclusion as to their desirability can be 
drawn. It has also been found that it is ically 
re sme to keep a colony of strictly 
ection-free, but that a high standard of hygiene 
will keep a colony healthy enough for most purposes. 
MIO enge the miopi of oaia and dogi A daong 
is put forward that the húmane societies should 
e ally ee a deni e 
that they acquire, for these societies are in & much 
stronger position than dealers and laboratory workers 
for ensuring that the cate and dogs which they 
collect are, m fact, unwanted and ownerless. 
The discuæion of the paper was opened Prof. 
R. E. Glover, representing the Royal Co of 
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Veterinary Surgeons, who approved of the Bureau's 
scheme of docreditation of breeders but emphasized 
the dangers of enlarging colonies beyond the limita 
of the personal care by the owner—for example, the 
increased of infection, and the possibly leas 
careful treatment by subordinate staff. The operation 
of demand versus supply may be leading to price 
competition and the consequent annihilation of the 
breeder whose contribution is useful and 
often very good. Prof. Glover maintained that cost 
in research work is indeed watched carefully, but the 
use of expensive-animals as well as the cheaper ones 
has to be investigated in order to discover the best 
animal for the’ purpose in view. Commercial firms 
beneflt by the experiance of research workers when 
they take up large-scale production and test their 
own products. To overcome the difficulty of having 
a surplus of young animals at & time of year when 
they are least wanted, he that & large 
proportion of these young In the gtut season 
should be put to breeding so that the total production 
in the less good breeding season should, in fact, be 
increased. He thought that decentralization is dis- 
tinctly advantageous, but that institutes run by 
on not too large a scale by competent 
Boientiflo workers would afford a chance of studying 
animal husbandry and animal diseases ; the institutes 
could train really good technicians, and each institute 
might specialize in one or two particula? species. The 
ing-up of such institutes would obviously be 
valuable. Prof. Glover pleaded for more investi- 
gations into epidemics in animal colonies, particularly 
those of commercial breeders. A well-qualified 
research worker associated with some institute where 
he would have contact with clinicians, beoteriol 
eto., would be able to do most valuable work on 
animal epidemice. 

Dr. O. O. N. Vass, representing the Physiological 
Society, emphasized the fact that expenditure on 
animals must be faced. Often thé difficulty in 
experiments on cats and dogs is to get them ofa 
known age. If this could be done by peying & higher 
price, it must be paid, and, since such an animal 

Wi undas oboarratidn fortwo soars: the 
price would be justiflable and in fact almost negligib 

Dr. H. J. Parish, the Pathol 
Bociety, agreed to the need of using ological 
animals at almost any coat, particularly for such 
long-time as are involved in work on 
prophylactics, which work, ıt might be stressed, is 
often done for the benefit of animals and ‘not PR 
for human beings. 

Dr. 8. J. Foley, repreeenting the Biochemical 
Society, asked if the possibility of using rate in place 
of cats and dogs has been considered as carefully as 
possible; but Dr. Vass replied that, for teaching 

purposes, the rat is often too small an animal. 

PR reply: Dr. Lane-Petter said that if b 
colonies &re to be larger, ibo ahud es toned 1 

small buildings; that prices are becoming 
stabilized ; that putting surplus stock in the summer 
to b i would be workable; and that, 
if institutes for animal breeding should be set up by 
universities, they cannot be to produce all 
the animals needed. He oned again the work 
of the Bureau in visiting commercial breeders and in 
giving advice on the healthy running of the colonies. 

Great appreciation of Dr. Lane-Petter’s paper was 
expreased, and it was unanimously decided that it 
should be published tn extenso or even , if 
possible in one of the scientiflo review j 
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STUDY OF THE BRITISH FLORA 
DURING 1952 


H.E discovery, in remote parta of Sootland in 

recent Years, of easily recognized plants such as 
Kenigia islandica L. and lapponica L.' is: 
sufficient indication that there are still large areas in 
the British Isles awaiting botanical investigation. Dur- 
ing 1052 two more species of northern distribution well 
known in Scandinavia have been added to our flora. 

The finding by Sir Christopher Cox of Artemisia 
norvegica Fr. in north-west Scotland in August has 
already been announced’. Known only from Norway 
and the northern Urals, it belongs to a circumpolar 
group of closely related species which are very unlike 
representatives of the genus previously known. from 
Britam. The other outstanding addition to our list 
of native species in 1952 is that of & sedge which 
appears in current Scandinavian literature as Oarex 

(Lónnr.)*-*. It is allied to C. serotina Mérat 
(C. Oederi &uct.), and has been brought to the notice 
of workers in Britain by Miss E. W. Davies (University 
College, Leicester) During the summer she found it 
in several localities in Perthshire and north-west 
Scotland, and there are specimens in herbaria col- 
lected earlier. For reasons of nomenclature she 
proposes to publish the discovery under an appro- 

riste, name which is not the one by which it w 
known 1 in Scandinavia. 

At the annual exhibition meeting of the Botanical 
Society of the British Isles, arranged in the lecture 
roomLof the British Museum (Natural History) (by 
kind permission of the trustees) on Novembor 29, 
Artemisia norvegica was ted by Norwegian 
material exhibited by the Department of Botany of 
the Museum, and Carex pulchella by Scottish material 
in an exhibit prepared by Miss Davies. 

Another addition claimed during the year is Cakile 
edeniula (BigeL) Hook. from the coast of north 
Scotland, the Outer Hebrides and Shetland’. Love 
has shown that while the British Cakile maritima 
Soop. (which is diploid) ranges around the whole 
coast of Europe and the Mediterranean, the tetraploid 
North American C. edeniula occurs in Iceland and 
the Azores’. D. E. Allen (University of Cambridge) 
exhibited at the meeting British material determined 
as repreéenting the two species, with drawings illus- 
trating the characters of the leaves and fruits. A 
ee ee ae 
Carex parallela (Lest.) * shown by N. Y 
Sandwith (Royal Botanic Gardens, Kew), and an 
unnamed ia from Caithness displayod by Dr. 
E. F. Warburg (Department of Botany, University 
of Oxford) may, on further investigation, also prove 
new. An interesting hybrid between Rumes oon- 
glomeratus Murray and th» naturalized South Amsrican 
Rumos cunstfolsus, Campd., collected by Dr. F. R. 
Elliston Wright at Braunton Burrows, North Devon, 
and shown by J. E. Lousley, is apparently new to 
science. - 

The exhibition also included examples of important 
re-discoveries or extensions of range. One of the 
most interesting of these was Ononis reolinata L. 
collected last June by Miss H. M. Bigwood on the 
limestone of the Gower Peninsula. The locality 
is likely to be the one at which it was found by D. 
Sharpe on September 18, 1828, where, in spite of 
searches by competent botanista, 1t has not been 
seen since that date. The only other stations on the 
mainland are the well-known one in Devon, and the 
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Mull of Galloway, where ıt has not been found for 
many years. 1952, Arenaria norvegica Gunn. 
was found by E. 0. Wallace on basalt saree in what 
is only the second station on the mainland—the 
locality is in the Wataonian vioe-oounty Weaterness, 
97. He also showed Draba rupestris R. Br., Sazifraga 
riculoris L., S. nivalis L., Carex airaia L. and other 
rare plante new to weet Roaeshire. Mime F. E. 
Orackles exhibjted the scarce grass Oalamagrosiis 
neglecta (Ehrh.) Gaertn. from Leven Canal, south- 
east Yorkshire, together with specimens of a putative 
hybrid with C. canescens (Weber) Roth., which grew 
‘with it!?. A surprising extension of range was that 
of the fern Dryopteris cristata (L.) A. Gray from 
Dungeness, shown with other recent -discoveries in 
Kent by_F. Rose (Bedford College, University of 
London). Limosella pp ds din red 
only from and vicinity of Po 

Sl dion xe m material from near Towyn, 
Merioneth, by Miss O. M. Goodman. ' 

Additions to the list of British plante and to our 
knowledge of their distribution are of considerable 
interest ; but the intensive studies of species, or groups 
of species, now being carried out represent work of 
greater fundamental importance. This work is being 
furthered by the introduction of new techniques over 
a wide field. It is a healthy sign that workers are 
adapting methods used in industry and other branches 
of science. Two exhibita at the 1952 meeting demon- 
strated the use of punched cards for statistical 
investigations. One of these, by P. C. Bylvester- 
Bradley (Department of Geology, University of 
Sheffield), illustrated the methods to be used in ‘The 
British Rose Survey" which he is o in 
collaboration with Dr. R. Melville. It is intended to 
enlist the help of & considerable number of assistants, 
. to soore the characters of bushes in random colonies 
of rosea. The characters are to be recorded on & 
‘Wilmott grid’, and analysed by means of the Powers— 
Samas system of punched card coding. By this means 
it is hoped to ascertain the degree of ‘reticulation’ 
present. 

An ingenious card-index system for ecologists was 
demonstrated by F. Perring and R. G. West (School 
of Agriculture, Cambridge). This is an attempt to 
simplify the taak of sorting large quantities of 
ecological data, and the authors have in mind the 
possibility of such cards being stored in a n&tiónal 
repository. Some thirty-five ecological features of 
the habitat are recorded by olipping out holes 
around the edges, while there is space in the centre. 
of the card for listing 715 species of plants. By 
manipulating the cards it is poasible to select all 
those showing any given oofnbination of ecological 
factors. Watesonian vice-county mtumbers are used " 
pert of the reference. 

The co-ordination of characters within two 
‘varieties’ of missolia L. was shown by Miss 
M. J. Herbert and J. M. F. Cannon in an interesting 
three-dimengional graph-model.' Three co-ordinates 
were employed : mean. leaf ratio, axial diameter, 
and pod variation index, and position on the 

graph of specimens examined was indicated by beads 

ded on threads. Those representing “var. A", 

with a coloured bond to show tho characters of the 
type specimen, were separated by a wide 

fap He tices of “var. B", which is var. pubescens 
Ba A ii on of the distributions in Hurope showed 
separate geographical areas, while 

(eae Era indicated differences in the rate of 


growth. 
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Dr. H. G. Baker t of Botany, Univer- 
Bity of Leeds) erhibi Lsmonsum humile Mill and 
L. vulgare Mill; these show pollen and stigma 
dimorphism. The former is monomorphic and self- 
compatible, and the latter ‘dimorphic and self- 
incompatible—maps showed the Tolaiinstin between 
the British and allied monomorphic and dimorphic ' 
species. Mra: Y. Heslop-Harmson demonstrated 
variation in Nymphac alba . Di ions made from 
material collected in widely scattered localities over 
the British Isles seamed to indicate that the separa- 
tion of N. occidentalis (Ostenf.) Moes 18 unjustified.: 
ADD i T. Yeo (University College, Leicester) 
o 
this p 
angitoa Pugal. 
micrantha Rohb., it grows in places where it oould 
not have arisen by direct croeming. O. Buckle and 
Dr. C. T. Prime illustrated the distribution of Arum 
neglectum (Towns.) Ridley in Sussex with a map and ° 
fresh material. "Prof. T. G. Tutin (University Coll 
Leicester) exhibited Poa annua L., P. infirma H.B BE. 
and P. supina Schrad., with hybrids between P. 
annua and the other two species. Of the first species 
he also showed three genetically different ecotypee 
which he has in cultivation. A. H. G. Alston - 

t of Botany, British' Museum (Natural 
History)) exhibited the hybrid ferns Asplenium x 
Breynsi Retz. &nd A. x murbeckii Doerfl. 
fram their te by Dr. Meyer, with specimens 
found wild for comparison. 

During 1952 the first original British Flora!! for 
& generation was published, and the mfluance of 
this was to be seen in several of the exhibits. Dr. 
E. F. Warburg (Department of Botany, Oxford), one 
of the authors, showed ,some of the little-known 
segregates described in the Flora. D. E. Greenwood 
(Botany School, Cambridge) illustrated the distri- 
bution, of two of these, Saliz oinerea L. and S. 
airooinerea Brot., in the Cambridge district with useful 
observations on the correlation of characters. Muss 
B. Littleboy showed work on Galeopsis tetrühii L. 
and G. bifida Boenn. 

Poa i^ L. has been known in Britain since 
1870- M. E. D. Poore and Dr. 8. M. Walters 
(Botany School, University of Cambridge) showed 
maps marked with the stationd from which it is 
known, and considered the evidence for ita status. 
The localities now include Woodwalton Fen, where 
it is abundant, but unrecorded until 1950, and Wicken 
Fen, where it has only recently been verified though 
doubtfully identified material was collected there in 
1941. Dr. Walters also had exhibita illustrating the 
distribution of Alchemilla minor Huds. sec. 
and, with Miss M. E. Bradshaw, the detailed dis- 
tribution of species of Alchemilla in Teesdale. Other 
exhibite frorn the Botany School were: Cardamine 
hayneona (Rikli) Junge by D. E. Allen, Galium 

pumium Murr. by K. M. Goodway, and Alisma 
TEs ais L. and 4. lanoeolaium With. by 
O. A. Priestley. Further exhibita of amall 
included : hybrid carices by Miss E. W. Davies, the 
affinities of Catabrosa aquatica L. by M. Borrill, and 
BRammoulus flammula L. by Miss P. A. Padmore (all 
of University  College,. Leicester); autogamous 
Epipactis in Britain and Boandinavia by Dr. D. P. 
Young, and Helianthomum oanum (L.) Baumg. by 
Miss M. E. Griffiths. K. J. F. Park showed some 
interesting’ northern species of Euphrasia, Dr. A. 
Melderis t of Botany, British Museum 
(Natural History)) demonstrated hybrids of the 
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British Elytrigia, and G. O. Allen exhibited British 
oharophytes. . 

An exhibit of considerable ;general interest, by 
W. T. Stearn (Department of Botany, British 
Museum (Natural He. illustrated ‘The creation 
of new species through hybridisation resulting from 
man’s activity’’. 
have arisen from Tragopogon pratensis L. and T. 
porrifoltus L., and the well-known Spartina townsend 
H. and J. Groves. From the European Herbarium’ 
of the Museum were shown «dype-specimens of 
Limonium and Rubus, and material of special interest” 
in connexion with recent fleld meetings of the 
Botanical iety. The Library of the Museum 
provided unpublished ill tions of the British 
Flora by Mias B. O. Corte, F, H. Round, E. F. 
Bedford, Mise t Knox and Miss Ellen 
Hawkins. J. E. Raven, P. D. Sell and Dr. O. West 

‘exhibited a series of of little-known 
British Hteracia set out side by side with paintings 
by Mr. Raven of the same specimens before they 
were dried. Mrs. H. N. Olokie (Department of 
Botany, University of Oxford) had an exhibit dealing 
with Jacob Bobart the elder (1599-1679) and Jacob 
Bobart the younger (c. 1640-1719). 

Limitations of space prevent reference to other 
exhibits, and the selection has been made on the basis 
of those which indicate the development of our 
knowledge of the British flora. It is evident that 
much of the current research is being garried out by 
younger workers. Many of them wisely restrict their 
studies to a single species, or to & small group of 
species, and these are being investagated in greater 
detail and from more aspects than would have been 
poasible only a few years ago. Scope for the investi- 
gation of the British flora is still great. he record 
of discoveries and progress of research during 1952 is 
highly satisfactory. J. E. Loves . 
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NATIONAL PHYSICAL 
LABORATORY, TEDDINGTON ., 
ANNUAL REPORT FOR 1951 


HE annual rt for 1951 of the executive 
committee of National Physical Laboratory, 
Teddington, was presented to the meeting of the 
general board held on May 23 last and has since been 
published*. It consists of a general survey of the 
activities of the Laboratory and ita various - 
visory committees, together with more detailed 
individual reports, prepared the respective 
superintendents or officers-in-charge, of the work 
undertaken by the ten Divisions, the Electronics 
Section and the Test House of the Laboratory. 
“Department of Sefentific and Industrial Research: National 
I MIC. Pur OK tho Yoar 1951. Pp. T7. (London : 
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. The most important ohange during the year under 
review was the transfer of the Engineering Divison 

to the new laboratories of the Mechanical i i 
Research Organiration at East Kilbride. Other 
include the closing down of the Statistice 
Section of the Mathematics Division in order to oon- 
centrate on the construction and tion of the 
Division’s two new machines, the ACE (automatic. 
computing engine pilot model) and & 20-integrator 
differential analyser. No progreas was made with the 
-~ provision of a new ship tank and cavitation tunnel, 
and the Freude ship research sub-committee has 
expressed ita deep conoern at this lack of progress in 
the provision of what it considers to be equipment 
easential for the future development of the ship- 
buildmg mdustry in Great Britam. An interesting 
development was the appointment of & small gub- 
committee to consider the possibilrties of the 
utilization of solar energy. - 

The report states that, at the extensive series of 
open days, held during May 23-29, 1951, some 3,400 
scientific Poiarah ronkar from universities, govern- 

ne departments and industry were invited to visit 

the ry. On the two days prior tb the meeting 
of the general board, a sympoaium on recent develop- 
ments and techniques in the maintenance of standards 
was held! and the proceedings of this symposium 
have recently been published". Other meetings held 
during the year included discussions on the leg 
of iron, on flaw detection and, with thermometer 
manufaoturers, on the types of thermometers which 
the Labératory should undertake to- test. 

The Laboratory took part in several exhibitions of 
scientific instruments, including the Royal Society 
soirées, the Physical Society annual exhibition, and 
the French acientific instrument exhibition at Paris. 
During the year an illustrated book, “Jubilee Book 
of the N.P.L.", desorbing the past and present work 
of the Laboratory, was published". Other publications 
were the first booklet, entitled “Gauging and Meas- 
uring Screw Threads”’, in the series ‘“Notes on Applied 
Boienoe", and No. 1 in the short series of pamphlets 
dealing with the unita and standards of measurement 
employed at the Laboratory*. The Laboratory has 
continued to receive many scientific and technical 
visitors from abroad, and both the director, Dr. E. C. 
Bullard, and senior members of the staff have paid 
visits to countries overseas to attend conferences or 
to exchange information with workers in other 
o izations. In addition to the names of the 
members of the general board, executive committee 

- and sub-committees, the report lists the names and 
positions of the senior and includes & biblio- 
phy of the numerous scientific papers published 

by the staff during 1981. 

The individual reporte of the various sections of 
the Laboratory make interesting reading. The Aero- 
dynamics Division, mainly oonoerned with problems 
connected with the design and performance of high- 
speed aircraft, reporta much work im progress on 
delta and swept-back types of wings. new high- 
speed laboratory was under construction, and two 
high-speed wind tunnels, one 86 in. by 14 in. and the 
other 25 in. by 20 in., together with a low-turbulenoe 
pressurized wind tunnel (8 ft. by 6} ft.) were being 
planned. In the Electricity Division two fresh 
determinations of the ohm, py reference to the 
primary standards of mutual inductance and fre- 
quency, have been made. These with each 
other to within one part in 10°, although they differed 
from the ldst set of absolute determinations, made 
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in 1936, by 15 parte m 10*. The change is attributed 
to & possible variation during the past years in the 
-induotanoe standard. The Light Division has been 
mainly oocupied with the development of the new 
methods of producing and copying diffraction gratings 
suggested by Sir Thomas Merton. Flat gratings with. 
a ruled area of 6 in. by 6 in. have been made, and & 
special lathe, which will enable larger gratings of 
icular value to astronomers to be produced, was 
constructed. 

In tho Metallurgy Division, investigations on the 
influence of the mterstitially dissolved elementas, 
‘oxygen, and carbon, on the properties of iron, the 
elastic and plastic deformation of metals, the creep 
of high-temperature metals and alloys, and the 
equilibrium of alloys of titanium and 
oxygen and of titanium, mon and oxygen, have 
proceeded . The Ultrasonics Section of 
the Physios Division has been concerned with the 
measurement of the elastic constanta of solids by 
dynamio methods and of the a ion of ‘P 
and ‘Oatalin’ over the range 1-8 Mo./s. The Radiology 
Section, in order to establish Britash &beoltüte stan-- 
dards of various radioactive isotopes, has made 
interoomperisons of measurements and techniques of 
several organizations, including the Atomic Energy 
Research Establishment and the Royal Cancer 
Hospital. Agreement has been reached on some 
isotopes. 

The bulk of the research carried out in the Radio 
Division has been on wave propagation, and much 
basic information has been, obtained. The study of 
ionospherio conditions has continued. Semi-con- 
ductors have been given special attention, and noise 
in germanium diodes and triodes, together with an 
examination of factors affecting the performance of 
these valves ‘as rectifiers, amplifiers and oscillators, 
have been the subjects of investigation. Finally, the 
report records that the volume of work submitted 
for test in the Test House has increased appreciably, 
in some instances by as much as 50 per oent, and the 
sum received annually from test fees has been almost 
doubled. 

1 Seo Nature, 168, 504 (1961). 

a "Ros, Devel. Tech. Main. Stand.” (London: H.M.8.0. 1962.) ` 
- * Bee Nature, 108, 410 (1961). 

* Bee Nature, 100, 257 (1063). 


HUMAN RELATIONS IN. INDUSTRY 


HE edientiflo study of human relations in 

industry has been described by Dr. W. H. Scott, 
of the University of Liverpool, in two iasues of the 
Journal of the Institute of Personnel Management (84, 
No. 819; March 1952; and 84, No. 821; September 
1952). 

In the first article Scott exmanines the nature and 
aims of the work of the industrial sociologist. The 
as a social system, as & network of relationships 
between individuals and groups. The most super- 
ficial analysis reveals that these relationships are far 
more complex than the traditional management— 
worker antithesis suggeete. There are the relation- 
ships whioh exist between persons at various levels 
in the ‘line’ organization, from the top executive to 
the charge-hand; between executive and ‘staff’ 
personnel; between rank-and-file employees and 
their immediate supervisors; between managerial 
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personnel and” em employee representatives ; between 
rank-and-file employees and employee. represent- 
atives ; -and between the various persons ab a similar 
level in the organization as, for example, the members 
of thb ‘top’ management group, the tal 
managers, the foramen, or the rank-and-file employees - 
in a particular department. 

Although the sociologist may single out one or 
more of these particular aspecta of relationships 
for detailed study, all are interdependent to some 
extent. Thus the relationships between employees 


‘and their immediate superiors are influenced, by the 


Sut ihe which exist at higher levels ın the ‘Ime’, 
tionships between higher managerial per- 
anal and employee representatives are determmed 
to & large extent by relationshipe within the higher 
management group itaelf. It is the ‘recognition of 
this interdependence which is leading sociologists 
moreasingly to insist that any particular problem of 
relationahips within an organization must he studied, 
and, resolved, in terms of the totality of which it 
forms only a part. Endeavours to change the 
behaviour of supervisors by the development of more 
suitable selection and trammg procedures, for 
example, will be of limited value unless such 
endeavours are made as part of a wider plan to 
change attitudes and behaviour throughout the ‘line’ 
organization as & whole. Moreover, the factory does 
not exist in vacuo, and behaviour within ita walls is 
closely associated with the attitudes and relationships 
which exist in the wider community. 

- After oongidering the difficulties confronting those 
who wish to investigate social relationships in 
industry, in his second article Soott discusses some of 
the contributions of current systematic studies-by 
social scientists. 

The common beliefs that efficiency and, con- 
oomitantly, productivity, necessarily arise out of 
individual employee satisfaction or high group 
morale are shown to lack vahdity. Social scientists 
are concerned to discover the conditions under which 
high productivity and high morale are most likely 
to oo-exist, since under-suoh conditions the satis- 
faction of the needs of both the individual and the 
organization wil be at its greatest. Evidence is 
increasing that fuller opportunities for self-develop- 
ment and a greater measure of @lf-determination in 
industry are the basio pre-requisites. This does not 
imply the need for more and more joint consultation ; 
rather is it the day-to-day relationships on the job 
which are crucial in determining morale and attitudes. 
The preasing need is for the development of leadership- 
ability and akills at all levels. Leadership at the 
Bupervisor-employee level should be integrative, 

ing to elicit the maximum contribution from 
each member of the work team by inoreaung oppor- 
tunities for participation and self-development, and 
by ensuring that the feelings and ideas of all are 
brought to bear on problems and decisions taken. 
This wil not be &ohieved simply by developing 
elaborate sohemes for the training of supervisors. 


“Consultative leadership must become an &ooepted 


administrative practice at all levels. 

The importance of & permissive or consultative, 
rather than an authoriterian, type of leadership in 
industry is emphasized by the differences between 
formal and informal social organiration, which 
sociologists have clarified. 

Formal organization, defines the division of fumo- 
late dag raa fo atro oun 
up E necessary for their co-ordination. 
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It'never quite works in the manner 
however, owing to the growth of informal relation- 
which cut across formal lines at all levels. 
some departments supervisors and even - 
ployeee may approach their manager directly, whi 
in others & rigid observance of the ‘channels’ may be 
insisted upon ; foramen in different departments may 
often arrange matters between themselves without 
‘going through’ their respective managera; staff 
specialists may achieve Á position in which they are 
regarded as executives, although formally they may 
have & purely advisory status. Other informal 
relationships are only indirectly connected with the 
formal organization, such as the groupé which arise 


among employees who work in oloee proximity to- 


one another or cliques which have s political or 
religious basis. It would be erroneous to regard this 
informal organization as unstable or haphazard, for 
it usually follows a very definite and persistent 
pattern, and, like all stable relationships, develops 
characteristic values, norms, beliefs and attitudes 
which tend to become stereotyped, to be resistent to 
change, and to be binding on the members of the 
group. Ina real sense, therefore, the informal 
o tion, is the one which matters. 

conclusion, Soott suggests that the more the 
formal end informal organization oan be brought into 
harmony, the more likelihood there is of achieving & 
system of social relationships which will be effective 
both m satisfying individual needs and in attaming 
common goals. T. H. HAWKINB 


JOURNAL OF EMBRYOLOGY AND 
EXPERIMENTAL MORPHOLOGY 


ROWTH and change in the needs of scienirflo 

publication can often be met by the expansion 

and alteration of existing learned periodicals, but 

circumstances may from time to time make the 

establiahment of new journals desirable. In Europe, 

embryologists, and workers on problems of morpho- 

ia and developmental change in the adult, have 

elt the lack of & medium of publication that would 

Bt ure Oe Nes CD read. NOME BN DM 
scattered and facilitate the growth of a i 


co-operation between the many gale mn ods 


to the central problems presented by developmental 
processes. 
An & to meet this need is being made in 


- the publication of & new quarterly, the Journal of 
Imbryologj and Bapertmental Morphology. 
founding this journal the original sponsors, & group 
of British workers in collaboration with Profs. Sven 
Horstadius (Uppsala), Ohr. P. Raven (Utrecht) and 
M. W. Woerdeman (Amsterdam) have taken the 
opportunity of ensuring & fuller measure of inter- 
national control of ite eciantiflo policy than is 

regarded as practicable. The editorial board, which 
has at present representation from Finland, 
France, Great Britain, Holland, Italy, Sweden and 
Bwitxerland, will determine long-term scientific policy 
A E Nar i a EEE 


editorial board een for the first time, on 

January 8 at Univerdiy College, London. ; British 

members were joined by Profs. M. Daloq (Brussels), 
A. Btefanelli (Rome) and E. C. Wolf (Strasbourg). 

Reports from the chairman (Prof. J. Z. Young) 

and the editor showed that it would be possible to 
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publish four parts in 1953 and that the first issue 
could be expected during the spring. As was to be 
expected of an inaugural meeting, & certain amount 
of discussion centred on problems of & technical and 
administrative nature; but perane the most im- 
portant discussions were those in which the soientifio 
policy and scope of the journal were defined. There 
was general agreement that studies on embryogenesis, 
on regensration, on growth, and on developmental 
changes im the older organiam as well as on the 
physiology of fostal-maternal relations would all fall 
within the soope of the journal. Parte of other flelds, 
notably sexual endocrinology, the cytology of 
gametogenesis, and developmental genetics, would, in 
their on tio aspects, be served. On the other 
hand, atudies in these subjects which were directed 
primarily to clinical ende, or were otherwise better 
published in existing journals, would not normally 
be taken. 

Although, English will be the usual language of 
articles in the journal, provision has been made for 
the oe of & number in French aad German ; 
and although articles will, for the most part, be 
reports of original researches, review articles of 
exceptional value may occasionally be accepted. 

The editorial board will meet annually, and it is 
hoped that its future meetings will not only review 
the work of the journal but will also be the occasion 
of the interchange of socientiflo information. If thie 
happens the journal may well come to serve its fleld 
of biology in two of the most important ways open 
to it: by providing & common public ground in its 

for research into developmental processes ; and 

encouraging the international exchange of opinion 

and knowledge through the less formal means of 
discussions sasociated with editorial board meetings. 

Members of the editorial board are sensible of their 
indebtedness to the outside bodies who have made 
the journal le. In particular, the Company of 
Biologists, Ltd., which will publish it, and the 
Clarendon Press, which will produce it, have provided 
the bams for the whole project, while the British 
Council haa to realize one of ita most important 
features, , the participation of workers from 
many oouniries in the work of the editorial board 
meeting. D. R. NEWTH 


VARIABILITY OF INTẸRNAL 
ENVIRONMENT AND THE 
MECHANISMS OF BIOLOGICAL” 
CORRELATIONS 


_ By EUGENE SCHREIDER 
Laboratoire anarap a PARU I rue René Panhard, 


IE is generally accepted that internal environment 
is practically constant. The theory of homeo- 
stasis reinforced this old belief, for in its origi 

form it streamed the very narrow limits of biological 
variations. To-day we can read that in vertebrates 
even the blood presure is constant. But variability 
can now be classified as ‘narrow’ or ‘wide’; we can 
compare coefficients of variation taken from different 
biological flelds. If we find that they are significantly 
lower for iological than for other characters, the 
relative of internal environment should be 
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B&ooepted ; otherwise it must be rejected as & mi point out the following fact: The retio maximum/ 
leading formula. - minimum Value for human stature rarely exceeds 
Table 1 contains & selection from the date which 1-25. The same ratio for hydrogen ion concentration 
bave been assembled ; it mentions also the authors in human blood is 1-51. Perhaps we should conclude 
from whose works ocoefficienta of variation (or arith- that body-height is subject to ‘infinitesimal variations’ 
metical means and standard deviations used for only. 
calculating them) were taken. . There is another, perhaps more important, approach 
to the same problem. The large inter-individual 
2 oes Coeficients of , Variability does not mean thst intra-individual 
Sources . veraion variation is high. The latter can be tested indirectly 


Behrelder, 1060 73 French workers ^ EM by coefficients of reliability calculated between two 
" * T5 French soldiers 3.78 seta of. measurements taken on two suooeemBive 
" 100 OLEI f [ndodhina y i1 occasions on the same individuals. The reliability -of 
- 184 Darod ) 8-77 anthropometrical characters is well known to be very 
Chast depth high. The position is very different with many 
Feuer 1080 a yks Te physiological and biochemical characters (Table 2). 
» 100 naitves of Indochina i ; 
T igi $30 2 TABLE 2 " 
Sources] reliability (r) 
Bohretder, unpublished TR renal voen 18:26 1985 ) Human subjects p 
x Š 110 Otomi Indiana IM Tanner, 1 Cholesterol 0-85 
and Tuttle, 1044  § Heart-rate 08 
Bahrelder, soldiers 1413 os f 4 
Bohrelle and Boula 1051 169 French madian (eienatog) 15-43 " b DEIN 0-60 
Laugler and others, 1987 180 Frenoh workers : (5^ Onde ppp a 1060 Blood aE 0:87 
Repiraiory ” Serum 0-15 
Whiting, 1915 255 soldiers 1 » Blood creatinine —0-02 
TER "t occa on S " 17202108 id Saan pride, phosphorus 36 
- Beahreider, unpublished cot ters 14-68 Dem 
Vital Behrekier, unpublished sugar 0-01 
Behreder and Boula, 1061 163 French 15-83 " " potassium 0-07. 
Bahreider, 1941 99 natives of Indochina 11-27 ” "S Serum oalctum 0-29 
= ‘unpublished 109 Otom! Indiana 19-60 » - Oerebrosptnal DM. 
—— "REN E 
Serum akolesterol The serum cholesterol level appears to be one of 
Goldstam, 1935 19 ineunt Modele 1240-17-20 the most stable biochemical characters. But it is far 
ag pore ‘ from ‘fixity’. The reliability of other characters is 
Tanner, 1061 46 students 5-82-16-02 nS: 
& j lower, and sometimes the coefficient is zero. 
Bahirátrlor and Boula, 1051 Me iind 14-46 The direct study of intre-individual variability 18 
Schreier, unpublidhed 148 i z637 Very diffloult because moet individuals are unwilling 
Hamnogiobin lesel : -' to give sufficient number of blood samples. Never- 
Horneffer, 1028 40 men 5-41 theleas, the few data I was able to collect show that 
D. 
PoreMer unpublltied: -157 young men o for same biochemical characters as many as fifteen 
Tianna ater i 3 to twenty determinations on different days may be 
Schreider and Boula, 1051 163 French 
Goldstens, 1985 in "To stude (8 oocasion) : ST ' needed in order to find a distinct modal value, that 
Sur e tiaina e om dag 307050 . is the value which is really characteristic for a given 
" i Sorun oniotum 6-70-10-0 individual. 
” poi dic 400-720 Tt is obvious that the postulate of fixity must be 
Mme. — rejected on biometrical grounds. Perhaps this oon- 
nares o Nope, Dakar $2 olusion is distreeaing for those who put their faith in 
i Serum Na+ the fixité du milieu intérieur’. But even in the 
S Gunso $49 present state of knowledge, it helpe us to understand 
c- x Sorian K+ some biological facte.. | 
Ne 54 Huropeans, Daker 18-10 The lack of correlation between two characters 
- n7 eee 11-00 may mean that the intra-individual variability of one 
Sorun i ES of them or both prevents their actual relationship 
M Eke air 1530 from being detected. On the other hand, intra- 
(a = 18): ^ individual variability (or low reliability) does not 
Bohrelder, unpublished Borum K Peme BY necessarily preclude a character from having obvious 
M » Serum Oa 4-84 correlations. The result of & single determination 
» " deo dg EUR "Hs can be fortuitous; but aa there ib a mode, there is 
5 ic Corebroepinal Jd suger 20-61 also & probability that we shall obtain.a value more 


P > or leas characteristic for a given individual For 
Among the anthropometrical date, stature is one same characters real correlations must be higher than 
of the least and chest-depth one of the most variable. those actually observed when these are derived from 
It is clear that, with the exception of serum chloride a single determination. 


and sodium, the variability of physiologi and Of course, the lack of correlation can also mean 
biochemical characters 1s as wide as, and o wider that two characters vary quite independently. We 
than, the variability of anatomical measurements. must also become accustomed to the idea that 


Since in classical works variability is usually biological correlations are frequently low or non- 
expressed in terms of ‘limite’, it may be useful to existent. Survival needs ‘elasticity’, that is, rather 
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wide variability of the internal envi tb; it 
needs also some physiological decentralization: it 
seems that, in the course of time, antistochastic 
mechanisms have evolved, for in many cases perfect 
correlations would be lethal. 

Properly speaking, a living organism contains & 
score of internal environments more or less separated 
by ‘barriers’ the function of which partly consists 
in lowering and breaking down correlations. The 
figures of Table 3 illustrate this phenomenon. 


TABLW 3 (adult men) 
Variotes f 





POE mgar i ee rep sigar (4 = 40) 0:48 
and cerchrospinal calctum (9 = 0 51 
Serum potasstum and cerebrospinal i ge 47) 081 


For & single biochemical trait, the ‘between 
environments’ correlation is about 0-50. This means 
that only 25 per oent of cerebrospinal sugar (or 
potassium, or calcium) variance is tied to the varia- 
tigns of the same character in the -blood. These 
results are very incomplete, but they suggest a most 
important line of research. Biometry is the study of 
variation and related henomens. The biometrician 
tries to overcome the disorder of things with the help 
of statistical tools. But first of all, the disorder 
should be studied as such. 

A more complete statistical treatment of all the 
data assembled, with detailed references concerning 
the sources of the figures used, will be published 
later. [July 10. 


PREPUPAL MOULT IN THE BLOW- 
FLY (CALLIPHORA ERYTHROCEPHALA) 


By Dx. P. TATE 
Molteno Institute, Cambridge 


HE occurrence of a fourth, prepupal, moult in 

cyolorrhaphous dipterous larvæ was first estab- 
lished by 1 for pomonelia Walsh. 
This moult separates the go-called pre-pupa from the 
true pupa. Fraenkel" observed a similar moult within 
the puparia of Calliphora, Lucilia, Phorméa end 
Sarcophaga; bub he believed that the prepupal 
cuticle covered only the abdomen and did not extend 
forward beyond the line of cleavage between the 
uci ee ee ee 


e riim haa been re-investigated in puparia 
of 0 , which were selected 


Ebr ade the larvw had become immobile (white 
pupe) and were thereafter incubated in a thermostat 
at 24? C. to ensure uniform development and to make 
it possible to obtain the various stages of moulting 
at will, Under these conditions the fourth moult 
occurs between 22 and 28 hours from puparial 
formation. Puparia of the desired age were fixed 
to microscope slides by cellulose acetate cement and 
were diseected while alive by slicing off the top of 
the puparium with a razor blade. The fourth cuticle 
Re adde: Duk qub eee ee MUR a ot 

the can be dissected away to reveal the 
cuticle enveloping the and separated 

dc EE Be ec uid. pps sere 
prepupa is flooded with indian ink, or d's 
hematoxylin, the fourth cuticle, which is hydro- 
philic, takes M ee 
w strongly fugal and does not stam. Thus the 
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fourth cuticle 1s made easily visible and it can be 
seen to envelop the pupe completely. The fourth 
cuticle remains aita died to the at the 
linee of cleavage and at idt prs of attachment of 
the mouth, anus, anterior posterior spiracles and 
the non-functional 8rd thoracic and 7th abdominal 
spiracles of the third instar larva. In the thoracic 
region the moult occurs earlier than over the abdomen 
and, as it quickly becomes affixed to the inner wall 
of the puparium in this region, it is very difficult to 
detect. 

A more interesting problem, however, and one 
which does not seam to have been considered hitherto, 
is how the pupa succeeds in casting the long main 
tracheal trunks, considering that this fourth moult 
takes place within the rigid puparium, which would 
prevent the enclosed pupa from withdrawing the 
traches in & direct manner. See ee idi 
es nae que purerum uero MD uel 

ows’ cut in the puparium were 
succesefal ; Pit i was feed shes fs sid 
coated with mineral oil, or still better, with immersion 
oil, the becomes aufflciently transparent 
under intense incident illumination to allow the main 
features of the fourth ecdysis and, indeed, of the 
evagination of the head and the extrusion of the 
pupal respiratory horns, to be followed in the living 
pupa. Provided the spiracles are not occluded, this 
treatment with immersion oil does not interfere with 
the development of the pupa, and flies regularly 
emerged from coated puparia. 

ce ee Cee eu ee 
pert of the process of moulting is that associe 
with the withdrawal of the posterior part of the main 
lateral tracheal trunks. The first sign of moulting is 
the appearance of & bubble of air, surrounding the 

ost-abdominal spiracles, between the pupa the 
fourth (prepupal) cuticle. This air bubble enlarges 
and presses the cuticle against the puperium as 
the pupal abdomen contracte towards the anterior. 
During this contraction, which is not uniform but ia 
mete ied by minor movements of contraction 

axation, the main tracheal trunks are drawn 

oan and extend im an oblique manner from the 
postero-dorsal surface of the 8th abdominal segment 
of the p to the point of attachment of the post- 
&bdümira] Poraa on the puparium (Fig. 1). The 


. contraction reaches its maximum when the posterior 


end of the is about level with the anterior 
margin of the 7th abdominal segment of the ran 
This is the maximum withdrawal that oan done 
by direct contraction, but it leaves much more of the 
tracheal trunks to be extracted. This phase lasta 
about an bour. The contracted pupa relaxes and 
then extends back to the posterior end of the 
puparium. Meanwhile, the air is transferred to the 
anterior end by the forward paasage of bubbles 
owing to violent peristaltic contractions of the pupa, 
and, as it reaches the anterior end, the head is 
evaginated and the pupal horns are moved back to 
come beneath the. windows in the puperium pre- 
ar aie d Meas Mese e D eae 

The backwards movement of the pupa fills the 


posterior of the puparium completely, and, as it 
does go, stretched tracheal trunks shorten and 
are the inner surface of the postero- 


preesed J } 
dorsal part of the fourth cuticle. Owing to t 
stickineæ of the inner surface of this cuticle, they 
stick firmly to ib whereas they do not adhere to the 
pupal cuticle, which is smooth and hydrofugal. The 
pupa then begins to make violent turning and 
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writhing movements, swaying from side to side in a 
semi-rotatory manner within the puparium, and, 
with each lateral movement, & further length of 
tracheal trunk is drawn out and becomes stuck to 
the inner surface of the fourth moult to form loops 
overlapping transversely the portions drawn out by 
the first contraction which lie longitudinally (Fig. 2). 
Finally, the trunks are completely withdrawn and 
remain neatly folded on the inner surface of the 
- fourth cuticle (Fig. 3). Details of the folding and 
d hdd a. gt a epee ag 
observe as movements during this phase are rapid, 
and once the trachess come in contact with the fourth 
cuticle, they become wetted, lose their air contents, 
and are then not easily seen. The final stages oan be 
seen best if the is carefully cut away on 
the dorsal surface of the last two segmenta, leaving 
the fourth cuticle intact. In older puparia this is the 
only region where the cuticle remains seperate from 
the i and it forms a delicate iridescent 

rane stretching obliquely across the postero- 
dorsal part of the i The lateral abdominal 

are withdrawn and folded in & similar manner 
by contractions and relaxations of the abdomen ; 
but in them the folds are in line with the axis of the 
puperium and are not transverse as is the case with 
the posterior trachese. 

The characteristic folded arrangement of the 
trachee from the posterior spiracles was noted by 
Sinodgrass', who aptly described them as having 
“the form of a double-stalked T” and further states 
*. . . but it is diffoult to understand how the 

OR ea pla Godin a eus 
ment (Pl. 6.E) unl sways ita abdomen 
par sperem adis has been shown above, 
this is in fact what happens in Calléphora erythrocephala. 
It may be noted, however, that in the figure cited by 
Snodgrass the overlapping of the traches is wrongly 
shown, as in that figure the wide posterior parts of 
the traches are shown to be ventral to the thinner, 
more proximal, parte which emerge last. In fact, it 
ia the wide posterior parts which are withdrawn first 
and become glued to the fourth cuticle; and the 
thinner parte are then withdrawn and lie folded 
beneath, and transversely crossing-over, the wider 
posterior trunks. The swaying mechanism could 
not cause the folding to occur in the manner shown 


in Snodgrass’s figure. 
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um af C. erythrocephala during the 


dew Silos E ereraa Bee or mrs 

a 

cast and folded trachea] trunks id T 
and withirawal of the tracheal trunks at at 24* 0. 


further 
8, about one hour later, shows the + 
cuticie 


the pupa. 
the fourth 


of 
the inner surface 


The time of onset of the fourth moult, at 24° C., 
from the so-called ‘white pupa’ stage is about twenty- 
two hours, and the whole progess may take three 
hours or more. The first phase, to the maximum 
contraction of the , takes about one hour; the 
resing of the ' against the cuticle by the 
backyards movement of the pupal abdomen may 
take as little as twenty minutes, and the final phase. 
the swaying of the abdomen and the withdrawal and 
folding of the part of the tracheal trunks, 
epee lip ati er pica dun uen en although 
sometimes it takes much longer.- During the whole 
of this period of at least several hours, the pupa is 
undergomg very active and vigorous muscular 
activity, the abdamen constantly performing oon- 
tractions and relaxations &nd twisting and 

movements. Thus, it is not correct to regard the . 


a uds o T quiegoenb one, as is 
Dion ankd i wbidiee om tho. ox jasc cn ake Of 


pups. ] 
The essential features of the process of casting of 
the main tracheal trunks during the prepupal moult 
within the rigid puparium may be summarized as 
follows. (1) The persisting attachment of the tracheal 
trunks during the stage to the posterior 
spiracles of the puparrum. (2) The contraction of the 
pupa and the a; ce of an air space between the 
pupe and the fourth cuticle, resultmg in the direct 
withdrawal of the first part of the mam tracheal 
trunks. (8) The relaxation of the pupa and its move- 
ment beckwards to bring the extracted parts of the 
tracheal trunks in contact with the inner surface of 
the fourth cuticle. (4) The ‘stickiness’ of the inner 
surface of the fourth cuticle, whereby the tracheal 
trunks become stuck to it when they are pressed 
against it. (5) The fixing of the cast pertes of the 
trachew to the cuticle allows further lengths to be 
drawn out by the swaying and turning movements 
of the abdomen of the pupa. These lengths in turn 
become glued to the cuticle, so that the tracheal 
trunks are out in relays and become fixed to 
the inner surface of the fourth iole in transverse 
loops to form & neatly folded mass crossing and 
reorossing the portions first drawn out which lie 
longitudinally against the fourth cuticle. 

[Nov. 22. 
1 Bnodgrasms, B: XL, J. Agric. Ree., 8, 1 (1024), 
a Fraenkel, G., Proc, Roy. Ent. Soe, Lend., A, 13; 158 (1058). 
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Cephalosporin N : a New Type of 
Penicillin 

A. sPBOIHS of Cephalosporium has been found to 
two different kinds of antibeoterial sub- 
sitanóol*, The first consists of & group of a&oidio 
antibiotics which are soluble in common organic 
solvente, are active mainly against Gram-positive 
organisms", and show similarities to helvolic acid, 
The second consists of a substance (or group of 
substances) which is insoluble in most organic solvente 
and is active against a number of NE and 
Gram-negative organisms. This has called 
‘cephalosporin N’. Evidence has now been obtained 

that cephalosporin N is a new type of penicillin. 

The reasons for believing that the antibiotic is a 
penicillin are : 

(1) It was inactivated by preparations of the 
enzyme penicillinase in high dilution, and, like benzyl- 
penicillin’, it stimulated the adaptive production of 
penicillinase by suspensions of Baotllus cereus. 

(2) It was rapidly Inactivated at room 
in aqueous solution below pH 4 or above pH 9, and 
also at pH 7 in the presenoo of heavy metal ions 
such as those of , lead and tin. 

(3) Acid hydrolysis of purifled material reeulted i in 
the liberation of carbon dioxide. On addition of 
mercuric chloride to the hydrolysate & meroaptide 
was precipitated. ion of the latter with 
hydrogen sulphide and reactién of the product with 
hot acetone yielded the hydrochloride of isopropyl- 
Pan sapere (2,2-5,5-tetramethylthiazolidine- 
4-car lio acid), melting point 198°, [a]*f = + 94° 
ond | O, 40:6; H, 77; N, 6-0; B, 12-4; Ol, 
14-8 cant ; C.H ,0,N8,HOl, 1/2840 requires : 
H, 7-3; N, 6:0; 8, 18-6; Ol, 15-1 
After boiling with dilute hydroohlorio Sud e 
solution of the t$»opropylidenepenicillamme hydro- 
chloride showed & strong ni ide reaction, and 
evaporation in vacuo yielded the crystalline hydro- 
chloride of penicillamine (B-thiolvaline)*. Oxidation 
of the latter with bromine resulted in the formation 
of icillaminio acid (Bg-dimethyloysteio acid). 

addition of 2: 4-dinitrophenylhydrazine in 
2N hydrochloric acid to the supernatant from the 
mercaptide, only a very low yield of & precipitate 
consisting of & mixture of 2: 4dinitro yl- 
hydrazones was obtained. A small proportion of this 
precipitate was soluble in carbon tetrachloride and 

in o loured needles from aqueous 

ethanol, melting point 183-185? (found: O, 48-2; 
H, 4:8 per oent) The 2: 4-dinitrophenylhydrazone 
of isbutyraldehyde, melting point 182°, requires 
O, 41-6, H, 4:8 per cent. A further small proportion 
of the precipitate, which separated in 
form from oold pyridine, was glyoxal bis-2 : 4-dinitro- 
phenylhydrazone . 

'The thiazolidine hydrochloride, penicillamine hydro- 
chloride, penieillaminio acid and glyoxal bis-2: 4- 
indly identifled by 

pho by Dr. D. Hodgkin, 
Miss P. Cowan and Dr. J. Robertson. 

Oephaloeporin N differs strikingly from the common 
penicillins in its h hilio character and its anti- 
bacterial activity. It ves like an acidic substance 
on ion exohange resins, and ionophoresis on paper 


cent). 


NATURE 


343 


shows that it carries & negative charge at’ pH 6-7. 
However, the purest preparations so far available 


‘oontain & basic group titrating ın the pH range 8-1], 


and the way m which the partition coefficient of the 
activity varies with pH in the phenol water system 
indicates that a basic group, as well as acidic groups, 
may be present in the active substance itself. To 
explain the fact that the antibiotio is only soluble in 
highly polar solvents, it would seem neceasary to 
assume that the essential core of the penicillin struo- 
ture is linked to & residue which is rich in hydroxyl 
groups and/or contains a basio group which confers a 
xwitterionic character on the molecule. The nature 
of this residue is under investigation. 
Cephalosporin N shows activity of the same order 
of magnitude against a number of Gram-positive and 
Gram bacteria. For example, ita activity 
against a strain of Staph. aureus is similar to that 
against a strain of Salm. typis, whereas benzyl- 
penicillin is more than & hundred times as active 
against the former as against the latter. An attempt 
has been made to obtain some idee of the purity of 
the present preparations of cephalosporin N by the 
application of two chemical methods for assaying 
penicilin^* and by measuring the carbon dioxide 
solved an hydrolysis. The results of these procedures 
agree in indicating that the ions contain about 
35 cent of active material if the latter has the same 
molecular weight as sodium benxylpenicillin. Alterna- 
tively, they contain nearly 100 per cent of active 
material if the molecular weight is about 1,000. 
On the basis of these resulta, it appears likely that 
the activity of pure cephalosporin N against many 
Gram-negative bacteria will be of the same order as 
that of benzylpenicillin. The relatively low activity 
of the antibiotic against Gram-positive bacteria 
suggests that it reaches the sensitive part of these 
organisms much less readily than the other penicillins. 
It is of interest that Cephalospormum. salmosynne- 
matin and certain other members of the genus 
Oephalosportum have been found to produce an anti- 
biotio called ‘synnematin’, which is active against & 
number of Gram-positive and Gram-negative bact- 
eri&^!*, Although no evidence has been published 
to indicate that synnematim is a penicillin, the data 
which are available about ita physical and chemical 
properties do not distinguish it fram cephalosporin N. 
We are indebted to the director and staff of the 
Antibiotics Research Station, Clevedon, Somerset, 
for the production of cephalosporin N. 
E. P. ABBAHAM K. ORAWFORD 
Q. G. F. NEWTON H. 8. BURTON 
Bir William Dunn School of Pathology, 
Unversity of Oxford. 
O. W. Hark 


Antibiotics Research Station 
(Medical Research Council’, 
Olevedon. Deo. 29. 
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A New Antifungal Substance of Fungal 
Origin 

Frox a mould filtrate we have extracted a new sub- 
stance with strong anti properties. The mould 
iteelf, which we were le to classify soley: 
belongs to the species Monosporsum bonorden and has 
been isolated from & sample of soil from the Belgian 
Oongo. It develops white, almost sterile mycelia on 
Ozapec-agar, with the reverse of the colonies varying 
from straw-yellow to brown with age 

The best production of active pied is obtained 
on Crapec-Dox medium after six days at 27° 0. 
Extraction must be oarried out by oold chloroform 
(5 per cent by volume of the filtrate) because the 
substance loses its activity rapidly when boiled in 
organic solvents durmg continuous extraction. 


The residue of the chloroform extraction may be 


- recrystallized from chloroform, aloohol or benzene, 

yielding about 250 mgm./litre of colourless crystals 
melting at 198-5? O. 

By incorporating the active substance into "Ozapec- 
agar medium, growth of many moulds was completely 
.. inhibited at the following concentrations: at 

"25 ppm di Pentoilium brovi compadum, Aspergillus 

staconátus and Ascoohyta pisi; at 50 p.p.m., M o 
cinerea; and at 100 p.p.m., solani. 
EADE AREEN EE Y EEEE EA P 
mould species, for a concentration of 500 p.p.m. was 
not enough to inhibit the growth of enioxsum 
rubrum Stoll and Fusartum solani phaseols. 

By application of the ‘slide germination method” 

spore germination of Pen4oWieum oyclopium Westling 
and and Penioliüum stoloniferum Thom was completely 
prevented by a concentration as low as 5 p.p.m. 

At pH 7 the activity is not affected by sterilization 
for 5 min. at 105° O. 

Against bacteria, concentrations of 200, 200 and 
1,000 p.p.m. were required to inhibit the growth of, 
respectively, Bacillus mycoides, T'.B.O. and Staphylo- 
coocus aureus during 24 hr. at 37°C. Seven other 
_ species of bacteria were not affected by concentrations 
up to 4,000 p.p.m. The substance is optically active, 
[a]47 = + 203? in chloroform, and contains only 
carbon, hydrogen and oxygen.  Moleoular weight 
determinations gave, by different methods: 823, 882 
and 887. Semimicro analyses gave: O, 60-40 and 
60:41 per cent ; and H, 4.81 aad 4-75 ‘par cent, 
leading to the empirical formula C,4H.,40,. 

The presence has been detected of two phenolic 
hydroxyl gro one active hydrogen on an aromatic 
mae oe oe le Ink in a aidecham and a free 

xyl up. Ferrio chloride produces a violet 
colour. the Bubitance ix almost insoluble in water 
but dissolved readily in dilute alkalis giving & yellow 
solution. 

Acetylation and benroylation gi , Tespectively, & 
diacetate of melting point 189° . and a dibenxoate 
of melting pomt 215° C., neither of which showed 

i properties the substance with 
i o acid. gives a poesia iE of 
melting point 128? C. with the same pro- 
perties as the original substance. Oxidation with 
alkaline potassium te breaks up the mole- 
cule, and one of the products isolated has been 
identified as suocinio acid. 


The analyses and chemical pro of the new 
substance we have isolated indicate that 
its molecular structure may be at related to 


the pr rate for 
~ antibiotic from Pens 


um brevi compactum”. 


phenolic acid’, an 
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Further experiments are being carried out to confirm 


P. DELMOTTE 
J. DHLwMOTTE-PLAQUHME 


Section of Biochemistry, 
Laboratory for Chemical Research, 
Ministry of the Colonies, » 
Tervuren, Belgium. 
Aug. 4. 


1 Phytepathelogia, 33, 621, 635 (1048). 
? Biochem. J., 43, 216 (1948). 
* Biochem. J., 89, 308. (1045). 


Ribose and the Maillard Reaction in Fish | 
Muscle 


TH occurrence and control of the Maillard reaction 
has been studied fairly thoroughly in dehydrated - 
milk, eggs, fruits and vegetables ; but little information 
is available concerning ita prevalence in flesh foods. 
It has been shown in previous work that moist fish 
fleah usually becomes brown during exposure to high 
temperatures (for example, 120° O. for 1 hr.), and 
that this alteration is due to reactions of the Maillard 

The nature of the sugar or substance oon- 

the aldehyde groupe essential for these 

reactions was not ascertained. The present investiga- 
tion indicates that ribose is responsible. 

Tt waa found convenient to determine the relative 
intensity of browning in heated muscle of white- 
fleahed fish by use of a Beckman model DU spectro- 
photometer equipped with a reflectance soceasory 
attachment. As an arbitrary standard a ‘white’ 
surface made by blending 4 per cent high-viscosity 
carboxymethyloellulose and 2-5 p cent da E 
carbonate with water was used. 
Mon eae icon Gh Un og dd 
hoppy elena d D EE 
wave-length of 500 mj. being used. 

It waa found initially that the muscle of the sea fish 
examined had a pentoee content which often 
exceeded 1,500 ugm. per gm. of wet weight. This is 
probably associated with, or derived from, the nucleic 
acid of fish muscle nucleotropomyosin’. Since teste 
of aqugous extracta of the muscle for deoxyribo- 
nucleic acid were negative, it was reasonably 
certain that deoxyribose was abeent, thus verifying 
other work. 

For comparative studies, muscle of halibut (H$ppo- 
Qlossus sienolepis), which browns very slightly on 
heating at 120° C. for 1 hr., was compared with that 
of lmgood (Ophiodon elongatus), which, in common 
with local species of flounders and Sebastodes, browns 
markedly on heating. With lingood muscle, total 
pentose, as determined using & trichloracetio acid 
extract*, decreased considerably after heating for 
1 hr. at 120° C. ; but there was no appreciable further 
loas after an additional 2-hr. heating. On the other 
hand, with halibut there was very e measurable 
loas of total pentose even after heating for 3 hr. 
When 1,000 pgm. of D-ribose was added per gm. 
of either halibut or lingood muscle, it could no 
longer be recovered from the heated flesh. These 
findings indicated that only free and not combined 

was inactivated in heated muscle. In &ddition, 
it was found that the ribosides guanosine, uridine 
and adenosine did not occasion an, inareage in browning 
of heated muscle as did ribose itself. 
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Preliminary attempts to ahow that free ribose was 
responsible for browning in heated muscle were not 
successful, for only amall amounts of ribose were 
found in extracts of muscle which had been dried 
in vacuo over sulphuric acid overnight. Apparently, 
Fee E E Tibo aes UM uu Seen pure 
donee e HIE pecu a aa inrer 
extracted. Extracts o muscle prepared as follows 
gave & satisfactory recovery of ribose. Fresh or 
thawed muscle was blended with 9 volumes of 
absolute ethanol for 1 min., and 30 ml. of the clear 
filtrate from the alooholic extract was concentrated 
to drynees over sulphuric acid $^ vaouo. The residue, 
which contained lipoidal matter, was mixed with 
1 ml. of water, the solution applied directly to 
28-am. wide sheets of Whatman No. 1 filter 
for chromatographic separation of the ribose. It. 
appeared that fairly satisfactory chromatographio 
separation could be effected without desalting the- 
solutions. 

In quantitative experimenta it was found conve- 
nient to apply eight 0:02ml. spota (in successive 
applications) of the above extracts at 2-5-cm. inter- 

the starting line, qualitative control 

spota ‘of ribose (5-20 pgm.) or muscle extract being 
laced near the edges of the paper as qualitative 
kers'. UY experimenta with D-ribose 
alone and D-ribose plus the lingood extract were 
also carried out. The papers were equilibrated and 
developed for 16 hr. at room temperature with ethyl 
acetate —acetic acid — water solvent‘. After evapora- 
tion of the solvent at room temperature, the position 
of the ribosides present was determined by irradiating 
the with ultra-violet light and mark- 
ing the dark areas with pencil. It is easential that this 
be done, 80 that ribomides, which naturally interfere 
with the pentose determination, are not cut out with 
the strip used for determining ribose. ips’ contain- 
ing the kers' were cut from along the edges of the 
chromatograms and the location of the ribose ascer- 
tained by spraying with &hiline oxalate’ reagent. 
This it&ti t always gave very pro- 
nounced coloured spots with the lingood extracts and 
only very faint spots with those of halibut. To 
determine the ribose quantitatively, stripe 5 am. wide 
were cut across the papers to include all the zones 


` YXXR RIDOME IN HALIBUT AND LINGOOD MUSCLE AND TTS RELATION 
HALIBUT 











. from the &verage ribose content of the lingood muscle 
as given im thin tate. 
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corresponding to D-ribose, a similar control strip 
being cut from another area of the paper which 
contained no riboside zones. The strips were eluted 
with 16 ml. of water, the solutions passed through 
ultre-fne ‘Pyrex’ sintered-glass filters to remove 
small particles of filter paper, and ribose determined 
by Mejbaum's method* using duplicate 1-, 2- and 
8-ml. portions. The results of & typical experiment 
are given in the accompanying table, all figures bei 
calculated on the basis of the wet muscle. It 

be seen that the amount of ribose which was recovered 
from the unheated alcoholic muscle extracte after 


ares Gp ack separation corresponds closely with 
that which dise when the muscle was heated 
for 1 hr. at 120° O. The recoveries of chromatographed 
D-ribose, and of p-riboee plus lingood muscle ex- 


_ tract, were good. 


Though so far D-ribose has not been identi 
positively by isolation and chemical characterization, 
it has been observed that only a single spot can be 
developed when mixed lingood extract and p-ribose 
are chramatographed together. 

H. L. A. TARR 
Pacific Fisheries Experimental Station, 
- Vancouver 2, B.C. 
Aug. 6. 
‘Tar, H. L. A, J. Fisk. Res. Bd. Can., 8, 74 (1050). 
1 Hamoir, G., Bioskem. J., 48, 146 (1961). 
* Btamff, P. K, J. Bol. Ohem., 181, 379 (1040). 
‘Jermyn, M. A. and Isherwood, V. A. Bioskem. J., 44, 40% (1049) 
H hr toi Mo Pem. J., Pros, xtvill (1948); Natwre, 104, 
* Umbreit, W. W. E. H. and Stauffer, J. F, '"'Manometrio 
Techniques and T Mekaboliam'' (Burgess Publishing Co., 


Myoglobin from Carp Muscle 


THs occurrence of myoglobin in fish muscle has 
been postulated by several authors’; but no clear 
evidence for it has bean given so far. A red muscular 
region made of cells rich in sarcoplaam? existe, how- 
ever, in many teleosts underneath the akin ; its width 
is greatest, at the level of the lateral line and decreases 


lateralis superficialis Trunci). 
experiments were carried out with the muscl 

of these lateral red bands from the (Oyprinus 
carpio). The muscles are removed and. frozen 
at — 20°C. Before extraction, they are out into 
slices 40 u thick with an sutomatio ing micro- 
Vine ead exiacted ta iss: for 1 Rr. in, the cla erin 
1 vol. water. The turbid reddish extract is easily 
clarified by dialysis against water and centrifugation ; 
a clear cherry-red solution is obtained which contains 
all tbe coloured material of the extract.  Electro- 
phoretio analysis of this solution reveals that the red 
colour migrates as a single with & mobility of 
— 2-5 (+ 0-05) x 104 pn /noo. at ionio strength 
0-15 (0-1 sodium phosphate and 0-05 sodium chloride) 
and pH 7:3. "Addition of carp hæmoglobin to a 
Similar extract from white carp muscles 
shows that the hssmoglobin migratés much more 
slowly, with half the mobility of the coloured peak 
of the red muscles. The occurrence in our extracta 
of a carotenoid rendered water-soluble by attach- 
ment to a protein-is unlikely; no such complexes 
appear to exist in fish’, It has bean 

Banks! and Bechtold? on the basis of preliminary 
spectroscopic investigations that the cytochrome 
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content of the lateral bands of herring and ood would 
be particularly high ; but the gradient observed can- 
not c, which has an iso- 
electric point of pth 10 (Tint and Reiss’). It thus 
appears that we are dealing with myoglobin. 

This identifloation has been confirmed by the use 
of Theorell's* isolation method. Fish myogen and 
globulin X are removed at 80° 0. fram the turbid 
extract previously mentioned by addition of 0-15 vol. 
of M/2 basic lead acetate, and the excess of lead is 
removed by solid tertiary phosphate, the pH being 
kept throughout between 7 and 8 by suitable addition 
of N sodium hydroxide or N acetic acid. The ionic 
strength is then increased by addition of & saturated 
nediral ammonium sulphate solution to & value 
corresponding to 75 per cent saturation. The amount 
of coloured material ramoved at fhis salt concentration 
is amall. Solid ammonium sulphate ia then added up 
to 95 per cent saturation. The red ipitate obtained 
is dissolved in water and di inst the buffer 
of ionic strength 0-15 and pH 7-8 previously men- 
tioned. Hlectrophoretio analysis of. these prepara- 
tions reveals the presence of two gradients, the faster 
coloured one representing about 80 per cent of the 
total protein concentration. A similar separation is 
obtained in the ultracentrifuge, the slow-moving peak 
corresponding to & chromoprotein of a corrected rate 
of sedifnentation of 1-7-1-8 x 10-4. A preliminary 
examination of the visible spectra of these prepara- 
tions gives three maxima of abeorption, one very 
pronounced at 415 mp and two much smaller ones 
at 640 and 575 mp, in good with the 
previous determinations of Theorell!’ and others! on 
myoglobin. 

Carp myoglobin sediments therefore at approxim- 
ics ca iota ox and cat myoglobins™. Ita 

horetie mobility, however, is very different 

t of horse’ and whale? myoglobins and is 

similar to that of rabbit myoglobin”, so far as we can 
Judgo from the very different experimental conditions 

3 Ita electrophoretic behaviour thus agrees well 
with the well-known he ity in amino-acid 
composition of the myoglobins, and ita ultracentri- 
fugal behaviour with their apparent similarity in size 
and shape. From the point of view of comparative 
biochemistry, it &ppeers also to be widely dise 
tributed among fishes, in view of the frequent 
occurrence of the lateral bands in these primitive 
vertebrates‘. 

Our thanks are due to Profs. M. Dubuisson and 
V. Deereux for facilities put at our disposal. 


G. Hamor 
Laboratory of agers Biology 


University, Li 
Nov. 5. i 
1 Ladd Proser, O., In "Oomparaitve Animal Physiology", 202 (W. B- 
Baunders Con s ea T E 
‘Lemberg, R., J. W., "Hemaiin Compounds and Bile 
Pigments’’ interact New York, 1949). 
* Buhn, W., ¥. Zellforsch., 80, $23 (1940). 
SNENA Born in ee: Urban ahd Schwarsenberg’’, 
š, and 425 (Berlin, 1938). 
! Goodwin, T. W., Biochem. Boc. Symp. No. 6, 63 (1951). 
* Banks, A, Rep. Food Inv. Board, 49 (1939). 
' Beohtold, IL, Bisckem. Z., 311, 211 (1042). 
* Tini, H. and Reis, W.. J. Biol. Chem., 188, 395 (1960). 
* Theorell, H., Biochem. S., 258, 1 (1932). 
1? Theorell, H., Biochem. £., 808, 55 (1034). 
uci T. and Pedersen, K. O., “The Ultracentrifuge’’ (Oxford, 


u Sehmid, K., Helv, Ohim. Aata, 82, 105 (1949). 
48 Amberson, W. Erdos, T. Chim, B., and Ludes, H. J. Biol 
Chem., 181, 040). 


`. 


NATURE- 


^ that the 


February 2], 1953 VoL. 171 


Structure of the Nucleic Acids 


Wa have formulated a structure for the nucleic 
acids which is compatible with the main features of 
the X-ray diagram and with’ the general principles 
of molecular structure, and which accounts satis- 
factorily for some of the chemical properties of the- 
substances. The structure involves three intertwined 
helical polynucleotide chains. Each chain, which is 
formed by phosphate di-ester groupe and linking. 
B-p-ribofuranoee or §-D-deoxyribofuranose residues 
with 3’, 5’ linkages, has approximately twenty-four 
nucleotide residues in seven turns of the helix. The 
helixes have the sense of a right-handed screw. The 
phosphate groups are closely packed about the axis 
of the-moleoule, with the pentose residues surrounding 
them, and the purine and pyrimidine groups projeot- 
ing radially, their planes being approximately per- 
pendicular to the molecular axis. The operation that 
converts one residue to the next residue in the poly- 
nucleotide chain is rotation by about 105° and 
translation by 3-4 A. 

A detailed description of the structure is appearing 
in the February 1958 issue of the Proceedings of the 
National Academy of Sotences of the United States of 
Amertoa. 

Lixus PAULING 
Rosugr B. Conny 


Gates and Crellin Laboratories of Chemistry, 
California Institute of Technology, 
Pasadena 4, California. 
Jan. 2. 


Non-specific Precipitation of Proteins by 


Polyhaptenic Dyes x 

Tus proteins bovine y-globulin and human serum 
albumin were found to give a A aae with the 

polyhaptenio dyes, 2methyl-4,6-di(p-arobenzrene- 
arsonic acid) phenol (III), and 1,8-dihydroxy-3,4,6- 
tri(p-azobenzenearsonic acid) benzene (VI)},° from 
pH 8:72 to pH 0:2-0:3 above the isoelectrio pointe 
of the proteins, and in sodium acetate — &oetio acid 
buffer of ionic strength either 0-20 or 0-10. Hither 
0-5 or 1-0 ml. tem solution was added to 0-5 or 
1-0 ml. of of & series of seri diluted dye 
solutions of initial concentrations of 0:57 (III) and 


0-80 oent (VI), the serial dilutiong being made 

with of the same pH. and ionic strength as the 
solution. 

In the &mount of protein precipitated in 


each experiment increased to & maximum in the 
second or third—occasionally the fourth or fifth— 
of the eight tubes in the serial dilution. This suggesta 
tion is due to the formation: of a 
framework, as in the case of serological precipitation, 
particularly those in which the precipitating antigen 
is a simple substance’. 

On the assumptions that at pH. 5-5-5-7 the dye 
ee with the proteins as monomeric molecules, 

t the haptenic groups interact with separate 
combining groups of the protems, the number of 
o mbining groupe per y-globulin is calculated to be 
44 for compound IIT 86 for compound VI. 
Similarly, a value of 22 RE eavn aod for albumin 
with compound III. 

Further, it was found that at pH values from 5-0 
to 5-4 at which neither compounds III nor VI pro- 
duces a precipitate with albumin, the presence of 
albumin dramatically decreases the amount of pre. 
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cipitation of these ' ne and y-globulin. 
Apparantly the albumin forms soluble complexes 
either or both the dye and the y-globulin. : 

These resulta are of interest in connexion with 
attempts to manufacture antibodies # vitro’, and 
also with the observation that the reaction of poly- 
haptenio substances with -homo- 
logous antibody is considerably different from that 
of these substances with antiserum?. 

This work was initiated in the laboratory of 
Prof. Linus Pauling, California Institute of Tech- 
nology orn, T wina fo hane for His senetanoe, 

comp Scoomit of the- work willbe: published 
elsewhere. 

Jen Ls Main 


Influence of Temperature and iron on 
Hæmoglobin Synthesis by Daphnia 

Dapimia, in common with other branchiopod 
Crustacea, synthesizes hæmoglobin in response to a 
deficiency of dissolved oxygen in the surrounding 
water’, The hæmoglobin is in solution in the blood. 
In poikilothermal animals, chemical in the 
body normally proceed more rapi at a high 
external temperature, and we have found that in 
Daphnia hemoglobin &yntheais is quicker in warm 
water. We wished, in addition, to know whether, at 
the lower of two temperatures, Daphnia would 
eventually &oquire as much hæmoglobin as at the 
higher temperature (the low oxygen contents of the 
waters maintained at the same level) ot whether_ 
at the temperature & greater amount of 
hemogicbe, would be synthealzed. The second 
alternative proved to be correct. In one experiment 
with D. obusa, in water containing italy 
1 ml. dissolved oxygen per litre, the obin 
content of the blood increased, in 28 days, five-fold 
at 17° O. but seven-fold at 28? O. After that there 
was no further increase. One cause of the 
synthesis at the higher ture is probably the 
low oxygen content of the tissues, due to a high meta- 
bolic rate. 

There are great differences in the iron oontent of 
natural freah waters in which Daphnia lives. It has 
been found to vary between 50 mgm./I. and no iron 
detectable by dipyridyl (before or after reducing). 
The question thus arises as to whether the addition of 
iron salts to water containing little, or no, detectable 
iron would morease the quantity of hæmoglobin 
synthesised by Daphnia in response to oxygen de- 
ficiency. Our work has shown this to be the case. 
In one experiment, at 20? O., in water with no 
detectable iron and & low dissolved oxygen content 
of 0-9 ml./L, the blood hæmoglobin increased seven- 
fold in sixteen days (deriving ita iron no doubt from 
algal food) and then remained steady for a further 
twelve days; whereas in similar water, to whioh 
4 mgm. /l. iron was added every other day, the inoreaso 
in sixteen days was between nine-fold and ten-fold, 
So ree Tent eae ena of this level for twelve 

ye. 


e 
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Tt was found that ferrous salts are more effective 
than ferric salta in augmenting hemoglobin synthesis. 
This is curious for the following reason. A hsmo- 
chromogen. is present in the gut lumen of Daphnia’. 
Ai Mo low oxyuen conie Uf te Cue T 
necessary for hæmoglobin synthesis by Daphnia, this 
lhamochromogen can be seen with & 
be in the reduced state, the a-abeorption band show- 
ing clearly. Now, the redox potential for the reduction 
of ‘various is known to be well 
below that at which the ferrio ion is reduced to the 
ferrous state*. It is thus probable that in the gut. 
lumen of Daphnia iron is in the ferrous state, even 
if swallowed as & ferrio salt. The explanation of the 
greater effect of ferrous salta in i hæmo- 
globin synthesis seems to be as follows. ferric 
slt added to the i water is gradually 
converted to ferric h; xide and precipitated. The 
ferrous salt is also converted to ferric hydroxide, but 
in a more finely divided state which remains longer 
in suspension, and is thus available to Daphnéa for 
a longer time. 

A full account of thee results will appear in the 
PINES Se ds . 


to 


$ unto, Gilohrist, B. WM., and Phear, E. A Pree. Roy. Soc., 
Heh Bid (1961). 

? Fox, H. Munro, Pree. Hoy. Soc., B, 138, 196 (1948). 

* Dixon, W, "Multl-enxzyme Systems”, 73 (Cambridge, 1951). 


Role of Choline in the Oxidation of 
Fatty Acids by the Isolated Liver 
Tua lipotropic effect of choline has been inter- 
-preted most generally by assuming that fatty &oids 
are carried out of the liver in the form of plasma 
phospholipides. However, the role of these compounds 
in the transport of fatty acids has been questioned’. 
The resulta onted here ney ea ae 


(A) & choline-defloient diet (diet 26, containing 5 per 
cent casein with added guanidoacstio acid 1 per 
cent), (B) a choline-supplamented diet (diet 26, with 
added choline-hydrochloride 0-4 per cent), or (C) a 
stock diet. In most experiments one or two animals 
received also 0-1 millimole of choline-hydrochloride, 
given in two intramuscular injections, 1-5 and 0-5 hr. 
before the rats wére killed. The slices or homo- 
genates were incubated with 1-1*C sodium stearate 
(obtained from U.8. Testing Co., Hoboken, N.J., on 
allocation from the U.8. Atomic Oommission) 
in & medium of Ringet-p te hout calcium or 

*.  Oontrol oon! the samo 
amounta of materials were kept at 100° for 10 min. 
before the additian of the i io stearate and then 
incubated. The carbon dioxide during 
the incubation was trapped-in sodium" hydroxide, 
precipitated as barium carbonate, and its redio- 
activity determined with a Q gas-flow counter. Total 
lipides, lipide phosphorus, and total nitrogen were 

determmed on separate samples of the liver. 
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ë OARBOX DIOXIDE PRODUOTIOX FROM 1-40-BTHARATE 




















ime ee lipides, lem total phospholtpudes (lipide phos- 
T Hach value is the average of 3-4 determinations on 
Hate aie OF ee 
mger-p. 
In air for 3 hr. at 37° rd 
g 1-^C sodum stearate -1E cM, B OUT 
opm), penicilin and streptomycin (3 mgm. each). Total votume: 


Bats injected with choline-hydroshloride (0-06 mM), . 
0-5 hr. before death. vos TER and 


108 ltver h 1:5 Ringer-phosphate without 

b coa or ud gu 7:4). Aaditiona NI ree migo: 
e.p.m. X1 

penicillin and tomyoln 3 each. Total volume: : 

Pens Nr e yoln mgm. To ume: 65 mL; 


The results of a few representative experiments 
are reported in the acoompanymg table. Liver slices 
from rats on choline-deficient diet produced less 
oarbon-14 dioxide than those from rata on the stock 
UNE Supplementation of the defleient diet with 

o 


production of carbon-14 dioxide. 

The most marked and consistent increases were 
observed in the livers of rata injected with choline 
shortly before death. . It may be that a 
high rate of production of carbon-14 dioxide by the 
isolated tissue is dent upon & certain level of 
choline (or of & choline derivative) at the inni 


of the experiment, and that ingestion of a diet con- . 


tainmg choline does not maintain at all times such 
optimum level in the liver cells, possibly because of a 
rapid destruction of the active factor. This would 
be consistent with the well-known rapid disappear- 
&noe of choline introduced in the body. The possibility 
should perhaps be considered that, in the liver of 
oholine-defloient animals, the isotopic stearate might 
have been dilutéd by the large amounta of fat 
accumulating in the tissue, with a t lower- 
ing of the gpeoiflo activity of the stearate at the site 
of its oxidation. However, the lack of a quantitative 
inverse relationship between the fat content of the 
liver and the production of carbon-14 dioxide is not 
1n favour of such a possibility. Furthermore, from the 
similarity of tHe results obtained in the experiments 
with slices and hamogenates, it would appear that 
the action of choline cannot be explained simply by 
&n increase in ey of the cell membrane, 
and more probably consists of a stimulation of fatty 
acid oxidation in the isolated liver. Since in vitro 
addition of choline (in concentrations 0-008—0-015 M) 
was not effective, it is suggested that the active 
factor is not choline, but some substance formed from 
choline $n vivo*. 

This work was carried out under oentract 
47 (40-1)-288 with the United States Atomic Energy 
Commission. Technical assistance was given by H. 
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Pollard. The interest and co-operation of Dr. M. A. 
Swanson are gratefully acknowledged. ` 


CAMILLO ÁETOM ' 
of Biochemistry, 
Bowman Gray School of Medicine, 
Winston-Salem, 
North Carolina. 
July 7. 


1 Hntenman, O., Ohafkoff, I. L, and Zllveremit, D. B. 
168, 15 (1048). FERMER D; D. Bntenman, b 
I. J. Chem., 176, 103 (1048). 
Artom, O., and Oornatzer, W. 
B- 


J. Biol, Chem., 
. and Ohukof, 


H, J. Bol. Chem., 171, 797 (1947)... 
H. and Volk, M. H., J. Biol. Okem ,- - 
on, = 


* Beo also, in this respect, Abd N. O. and Bärglin, N. E., Ada 


Pharmacol. Toxicol., 8, 73 (147). 


Synthesis of L-Ascorbic Acid in Plants 
and Animals 


rops in this laboratory have yielded evidence 
with both planta and animals that the conversion 
of D-glucose to L-ascorbic acid is by way of D- 
glucuronic acid and r-gulonio acid (or derivatives), 
and it: seems that D-galactose may -also pess to 
L-ascorbic acid through corresponding intermediates. 
The overall conversion of sugars (D-glucose, D-fructose 
and D-mannose) into L-ascorbic acid had, of course, 
been demonstrated previously, by Ray! and others in 
plants, and by Jackel, Mosbach, Burns and King! in 
animals 


The experimental facts are as follows. The 
y-lactones of p-glucuronic acid and r-gulonio acid, 
when fed to creas seedlings or injected into rata, were 
found to be transformed into L-ascorbic acid. 
D-Galacturonic acid methyl ester, and r-gal&ctonio 
acid y-lactone behaved similarly.’ No other sugar 
acid y-lactone yielded L-ascorbic acid when tested 
in the same way, although all the sugar acid y- 
lactones, both p- and r-, were examined except those 
of t-allonic and r-altronio acids. The inactivity of 
L-idono- and r-talono-y-lactones was particularly in- 
teresting, because these compounds alee differ 
from the r-gulono- and t-galactono-y-lactones solely 
in the configuration of carbon atom 2. 

These facte suggest that two analogous sequences 
of reactions can take place, as indicated in the 
&ooompanying schemes. A fundamental feature of 
both schemes is the change, at the second step, from 
thé D- to the r-serige with inversion of the whole 
molecule; and it is ifleant here that Horowitz, 
Doerschuk and King? have just shown that, in the 
rat, feeding of p-gluooee labelled with oerbon-14 at 
position 1 produces L-ascorbic acid labelled only at 
position 6. It appears that the enzymes catelysmg 
the transformation of the aldonio acid into L-ascorbic 
acid are speciflo for an r-conflguration of the hydroxyl 
groupe on carbon atoms 2 and 5 (referred to L- 
ascorbic acid) and for the p-configuration on carbon 
atom 4. ú 

During the above investigation, we found that 
D-arabo-ascorbic acid (the configuration of which 
differs from L-ascorbic acid only at carbon atom ð) 
‘was produced from two of the lactones, m the rat 
from D-mannono-y-lactone only and in cress seedlings 
from p-altrono-y-lactone only, and here the configura- 
tion of the hydroxyl group on carbon atom 3 was 
specific. We have not found, however, that the 
corresponding difference between the L-gulonio and 
L-galactonic acid y-lactones has any obvious influence 
on the synthesis of L-asoorbio acid in the plant or 
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the animal. There is thus no indication which of our 
postulated reaction sequences is the more important. 
Other mechanisms whereby hexoses might be 
transformed into L-ascorbio acid, involving r-glyoer- 
aldehyde, L-sorbose, D-sorbitol and p-gluconic acid, 
have not been found in creas seedlings or in the rat. 
This work will be published in detail elsewhere. 
A F. A. IgSHHRwOOD 
Y. T. OgzN 
L. W. Marson  ^' 
Low Temperature Station for - 
Research in Biochemistry and Biophysics, 
University of Cambridge and 
Department of Scientific and Industrial Research. 
Deo: 6. 
s Jackel 8. B. Mosbach, A En Bue d. J» and ET 
Jackel, ET rupis ~- Burns, " Xing, C. G., J. 


5069 (1960). 
* Horowitz, H. H A. P., and King, O. G., J. Biol. Ohom., 


199, 193 (1982). 


Light Pulses from the Night Sky 
associated with Cosmic Rays 


In 1948, Blackett? that & contribution 
approximately 10~ of the mean light of the night-aky 
might be expected from ov radiation’ pro- 
duced in the atmosphere by the cosmic radiation. 
The purpose of this communication is to report the 
resulta of some preliminary experiments we have 
made using a photomultiplier, which revealed the 


presence of light-pulses of ahort duration correlated 
with cosmic radiation. 

A photomultiplier was mounted with ita cathode at 
the focus of a parabolic mirror (see diagram, inset), 
the field of view of this ‘telescope’ being & roximately 
+ 12° from the zenith. This ougat of the photc. 
tube was connected to an amplifiér with equal 
differentiation and integration time-constanta of 
0-082 usec. The apparatus was mounted in a fleld ` 
adjacent to this establiahment at the centre of a 
pt ete array of sixteen Geiger-Muller counters (each 
of area 200 om.*; the sides of the entire array were 
180 metres) designed by Oranshaw? for studies of 
COSAS ive air-showers. The resulta obtained were as 
ollows. 

(a) On the night of September 25—26, the pulses 
were first observed visually on the oscilloscope and were 
seen to be several times the moan height of the noise 
pulses due to the general -night-aky illumination. 
Photographs of the pulses were taken and a 
height distribution plotted (see graph). With the 
bias arbitrarily set at three times the night-aky noise, 
97 pulses were recorded in 100 min. 

Artificial night-sky noise was then produced by 
Va ee laced over tho 

^ 50 min., no noise build- pulses wero 
observed at the sazne bias and gain conditions. 

(6) Three-fold coincidence pulses corresponding to 
ahowers detected by the extensive shower array were 
used to trigger the time-base of the oscil , and 
the light pulses (if any) displayed on the -plates. 


- 
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Y-plates. Out of fifty time-bases triggered 
58 min.), eighteen had single Geiger-Muller 
the same point on the time-base; two had a ooin- 
cidence between two Geiger-Miuller tubes, one 
corresponding to three Geiger-Mtiller tubes and one 
to four Geiger-Muller tubes. This rate of observing 
Geiger-Müller on the time-bases &8Bociated 
* with light-pulees (when the association is to within 
8 psec.) is approximately a thousand times the 
accidental coinéidence-rate. Moreover, the fact that 
all the Geiger-Müller pulses occur at the same point 
on the time-base and correspond in some instances to 
more than one counter being discharged strengthens 
the correlation between them and the light. 

(d) On October 22, & night of lete cloud, 
when the cloud-base was known to between 
4,000 and 9,000 ft., pulses at about half the rate 
were observed under the same conditions of gain and 
bias. 

The, conclusions are: (i) & large fraction of the 
light pulses observed are divectly correlated with the 
cosmic radiations ; (ii) none of the light pulses may 
be attributed to spurious effects, for example, high- 
tension breakdown, electromagnetic pick-up or noise 
pile-up ; (iii) from the of the front of the 
electrical pulse, it is deduced that the duration of 
the light pulses is less than approximately 0-2 : 


Gn 
at 


The above i £ 
a discussion with Prof. P. M. 8. Blackett, to whom we 
are grateful for his continued interest. We wish to 
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thank Mr. W. J. Whitehouse and Dr. E. Bretacher 
for their encouragement, and Dr. T. H. Cranshaw for 
the use of the extenarve ahower array. 
er W. QALBRAITH 
J. V. JELY 


. Atomio Energy Research Establishment, 


Harwell, Didcot, Berks. 
Nov. 19. 


1 Blackett, P. M. 8., Physical Boeisty of London Gassiot Committee 
e PAC Baer ; 


* Cerenkov, P. A. O.R. Acad. Soi, USSR., 8, 451 (1084). 
*Cranthaw, T. H. (to be published). 


Determinations of Size of Particles with 
: the Electron Microscope 


A wETHOD recently reported by Timbrell'ffor the 


determination of particle-size with the li miaro- 
soope has been applied with slight ification to 
size determinations of textile-bonding ie with 


persions'of spherical polymer particles having sizes 
m .the 0—0:2u. The normal method of size -` 
determination involves measurements on photographic ` 
plates obtained at known magnification using a trana- 
parani eee This method, which is tedious, may 

subject to errors due to fatigue of the operator ; 
and the method described has been found much more 


a ero as le. 
photographs of the dispersion sre obtained 
in the usual way with the electron microscope, and 
the plates are trimmed with a glass cutter Bo that 
they can be placed in the holder of an ordinary slide 
projector. projected beam is intercepted and 
deviated on to & screen by & front-aluminized glass” 
murror which can be oscillated about & vertical axis. 
Size discrimination oen then be made as in Timbrell’s 
method, by the number of overlapping areas present 
on the screen, each representing & particle with a 
diameter larger than the amplitude of the oscillation. 
All the determinations made to date with the instru- 
ment have been obtained by counting ovérlapping 
areas for various settings of the amplitude control, 
thus giving the cumulative sixe-distribution curves. 
It has been found advantageous to increase the 
visual effect of an overlap area by introducing & colour 
contrast in the following way. A circular sheet of 
‘Perspex’ was dyed in two operetions so that one half 
was red and the other half green. This was then 
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mounted on the shaft of a small n.o. motor and placed 
in front of the jeotor. By rotating the disk in 
synchronism with the oscillation of the mirror, it 
could be arranged that the image of a particle at 
one end of its travel was red and at the other end 
gem. When overlaps occurred they were formed 

y the additive combination of red and green light, 
and were yellow in colour and of & high visibility. 

The synchronization of the motor and mirror was 
achieved by means of a rotary switch fastened to the 
motor spindle, which interrupted the current through 
the primary winding of & step-down transformer, the 
secondary winding of which was used to drive a small 
spéeker-unit connected to the mirror. The power 
for the mirror drive was obtained from a 120-V. dry 
battery, and with this arrangement the amplitude 
of oscillation, which was oontrolled by a small 
rheostat in series with the battery, was independent 
of speed of motor over the range determined by 
fluctuations of the supply voltage. The rotary switch 
generated a square wave so that the mirror spent 
the greater part of the time at the ends of ita travel. 
The definition was further improved by blacking out 
a sector of the ‘Perspex’ disk corresponding to the 
region of the oscillation cycle in which the mirror 
was moved. 

The amplitude of oscillation for any setting of the 
rheoetat was easily determined by measuring the 
movement of grains on the pho phic plate, which 
when related to the scale on plate gave the 
amplitude directly in microns. The optical arrenge- 
ment used is shown in Fig. 1, and the circuit in Fig. 2. 

If the rotating disk was omitted, the only un- 
modulated regions of illummation on the screen 
would be the overlaps (assuming the projector lamp 
to ne eared wit dineot Guetent) Ru E arty 
might be used as & basis for counting such areas 
automatioally. This development is at present being 
investigated. 


Dyehouse Laboratories, 
Imperial Chemical Industries, Ltd., 


E. ATHERTON 


1 Timbrell, V., Waters, 170, 818 (106%). 


Coincidence and vera Errors in the 
Automatic Counting and Sizing of Particles 
In the automatic counting and sizing of a popula- 
tion of particles on a glass slide or a photograph? 
errors arise when adjacent particles are closer Fn 
the limit of resolution of the counting apparatus or 
when they overlap along the scanning track: in both 
cases the two particles are counted as a single particle 
of larger size. If the ‘centres of the particles are 
randomly distributed along the ing track and 
the counted is large, the probability that two 
successive’ centres will be leas than a distance Z 

apart is 
1 — exp (— aZ), (1) 


where a is the mean number of particles per unit 
length of track. If the order m which particles are 
encountered along the scanning track is random with 
respect to sire and their projections on the plane of 
the track ane circular, the probability that the sum 
of the radii of two successive countable particles ig 
between w and u + du is: 
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Q(ujdu = 2du P(e) P(u — z) da,- (2) 


- . "mu 
where P(z)dz is the probability of a particle with 
radius between w and a + dz, and D, is the diameter 
of the &mallest particle counted. The condition for 
resolution of the two particles is Z > R, + u, where 
R, is the limit of resolution of the counting apparatus. 
The coincidence error is given by the joint prob- 
ability of (1) and (2), namely, 


eal (Cares E TT i 
D; 


x—D, 
Pia) P(u—z)da | du, (3) 
"a J3 
where D, is the diameter of the largest particle 
present. This expression does not allow for coinci- 
dences arising from particles that protrude into the 
scanning track although their centres lie outaide it. 
If necessary, this allowance can be made by adding 
to P(x) in the analysis the probability of an intercept 
length 2” when the particles are scanned by a line’, 
given by the equation : , : 
s Dal 
(20) = aj(2r). f P(r) (r* — 22-5 , dr. 
s 
The particle radius r is & variable independent of v, 
and r is the mean particle radius. 

Result (8) may be applied, for example, to & thermal 
precipitator sample of an sirborne coal-mine dust. 
P(z)dz, the probability. of a particle the projected 
area of which equals that of a circle of radius between 
v and w + dz, is approximately K exp (— Az)dz, 

DA 
where | K exp (— xdg = 1, and D, and D, 
Dy 
lie within the range 0-5-10 microns. 
By -substitution in (8), 
Dı 


e= 2f [0 ep (~ aE Fu) 
D, 


v—D;i 
J E’ exp (— Au)dz | du. (4) 
PE 


IfA2» a (A = 0-8, « < 0-02 in this case), D, is much 
greater than D, and c 3» 11/8, equation (4) simplifies 
to give: 
t au e/{2(D, + B,)}. (6) 
The mean number of parion centres unit 
length of track, a, is also Wp, where W is track 
width and p the mean number of particles exceeding 
D, in diameter per unit area of sample. The number 
exceeding 0-5 micron in diameter, here written pi, 
is easy to measure, and p = p, exp (—2(2D,— 1)/4). 
By substituting for a in (5), 


W = cexp ((2D, — 1)/4/(204(D, T B,)}. 


No &ooount has been taken of the irregular shapes 
of coal-mine dust particles, for which it can be shown 
that & rough allowance can be made by multiplying à 
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by & factor of 0-8. Optical considerations place a 
lower limit of 1 micron on D,. Typical values-are p, 
is equal to one particle per 150 microns, 
X is 0:8, B, is 0-5 micron. To confine coincidence 
error to 5 per cent of all particles greater than 
1 micron, the permissible track width, W, is approx- 
umately 4-5 microns, 

Equation (3) does not make a complete. correction 
for coincidence effeota when there are particles present 
which are smaller than the smallest particles that 
are to be counted, that is, particles the diameter of 
which is less than D,. Coincidences in the size-range 
D,/2-D, may, grve a signal above the threahold-level 
corresponding to D, and so a spurious count. This 
effect may be estimated by substituting the appro- 
priate limite of integration in (8). In the case of the 
coal-mine dust above, these spurious counts would 
amount to about 0-4 per cent of total count of 
particles greater than D,. Similarly, an allowance 
is required if there are particles greater than D, 
present but not counted. 

Where it is not necessary to size particles, the 
signals may be differentiated and a count made of 
the pulses corresponding to the leading edges of 
particles. e prom that the radii of two 
succesaive particles differ by an amount between v 
and v + dv is: 

DJA—* 
2 d| P(z) Pio + v)dz, 
Ds 
and the condition for their resolution is Z + e > R.. 
The coincidence error is then given by the joint 
probability of (1) and (0): 
(Q1—23)/5 


{1 — exp (— a E, — v) } 


(e) 


cm 2 
DJ£—* . 
P(e) Pio + s)àz] de. (1) 
Jt 
If (7) is applied to a coal-mine dust sample with 
the assumptions a 4&2, D, > D, and «> «!/8, it 
simplifies to: 
a= zB, - (8) 


This is the same as the formula obtained by taking 
(1) as the coincidence error for a random distribution 
of ing edges with mean interval l/a and the con- 
dition Z > E, for resolution, where Z is now the 
interval bétween two successive leading edges. From 
(8) it is found that, when the coincidence error must 
be confined to 1 per cent of & count of all particles 
greater than 1 micron in & ooal-mine dust sample, 
snd when an allowance is made for irregular shape 
of particle, the permissible track width is approx- 
imately 5-5 microns. ` 

I wish to thank-the Director of the Safety in Mines 
Research Establishment, and the Ministry of Fuel 
&nd Power, for permission to publish this oom- 
munication. 

J. R. HoDpxiNsoN 
Safety in Minea Research Establishment, 
Portobello Street, 
Sheffield 1. z 
Nov.4. 


1 Walton, W. H., Netwre, 100, 158 (1962). 
" Wioksell, B. D. Biomeirika, 17, 87 (1925). 
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Scattering of 56-Mc./s. Radio Waves 
from the Lower lonosphere 


IncipEnTaL to radar studies of the: aurora at 
Saskatoon, Canada (52-1? N., and 106-6° W.), with 
frequencies of 56 and 100-5 Mo./a., a persistent 
scatter echo is observed with the frequency. 
This echo arises apparently from the lower ionosphere. 
As viewed on & conventional range-amplitude display, 
the scattered signals appear extremely diffuse, but 
are quite evident on photographs of the display with 

of @ minute or more. A similar type of 
echo has never been detected at the higher frequency, 
although both radar units have about the same 
sensitivity and scan simultaneously the same perta 
of the sky. . ! ; 

For the 56-Mo./s. equipment, the aerial array-gain 
relative to a Hertzian drpole is about 10 ; the direction 
of maximum radiation is 6° above the horizontal ; 
the peak power of the transmitter pulse, 60 kW.; 
the duration of the pulse, 16 usec. ; and the receiver 
sensitivity, 5 x 10—* W. The following statements 
concerning this echo are based on fairly regular but 
not continuous operation of the radar unite between 
February 23 and June 6, 1952. Since the primary 
purpose was to investigate radio echoes from the 
aurora, the normal operating penx covered only 
the hours of twilight and ‘dar . However, a 
sufficient number of funs were made in the daylight 
hours at least to indicate the diurnal characteristics 
of the scatter echo. 

The echo was strongest during March, decreasing 
in amplitude during April and May until finally it 
could only be detected by increasing the power out- 
put of the tranamitter. It exhibited a minimum value 
in the late afternoon and increased steadily in ampli- 
tude throughout the night. The signal was strong in 
the morning hours; but the time that it reached a 
maximum 18 uncertain. There was no evident relatzon- 
ship between the scatter echoes and the occurrence 
of etther visible aurora or radio echoes from the 
aurora. 

The mean distance of the region from which the 
echoes arose was invariably about 400 km., extending 
over & range of about 100 km. for weak signals to 
about .200 km. for particularly strong ones. The 
photographio reóords showed a minimum in 
the ai amplitude for distances of about 870 km. 
If this minimum in amplitude corresponds to the 
first minimum im the radiation pattern of the semal 


“(about 12° above the horizontal), the scattering region 


waa &bout 85 km. above the earth’s surface. The 


‘echoes showed no consistent variation with azimuth 


of the radar beam, although for periods of several 
minutes the signals from one direction would be 
slightly greater than those from other directions. 
A similar type of signal has been observed at 
various times since 1048 by McKinley and Millman 
(private communication) in connexion with their 
meteor investigations at & frequency of 38 Mo./s. 
Their echoes arise a tly in & region directly 
above their station (Ottawa, Canada) at heighta of 
80-80 km. If, as seams very likely, the toon 
and Ottawa signals have a oorimon origin, ib must 
be one involving scattering rather than reflexion from 
horizontal stratifloations of ionization in the lower 
ionosphere. It is also likely that these echoes arise 
in the region responsible for the long-range propaga- 
tion of very high-frequency signals. -If, as bas 
been suggested recently by Booker e£ ai, such 
signals are due to scattering of the radio waves by 
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ionio inhom , the detection of back-scatter 
echoes indicates that the scele of the fine structure 


in the active region is a few metres rather than the © 


hundreds of metres usually attributed to the H- 

Granta and personnel (P. A. F.) from the ange 
Research Board of Oanada have made this work 
possible. Thé radar equipment was made available 
through the co-operation of the Geophysical Research 
Directorate, Air Force Cambridge Research Center, 
Oambridge, Mass. 
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Univer of Hah 
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A New Method of Light Microscopy 


Usma annular apertures made in & thin layer of 
candle soot on & microscope objective lens and corre- 
sponding apertures in the condenser, an ordinary 
microscope can be made very suitable for the study 
of unstained specimens. There are two different 
procedures. 

To make e A objects appear dark 
against & light it is neceasary to find the 
objective lens surface nearest to the image of the 
condenser and soot it by short contacts 
with the flame, until the has diminished 
by one-half. ee 
tip of some soft material, a narrow 
ee se ibo ee ee Dee 

ter than half the exit pupil of the objective, that 
18, at least twice as wide as the phase ring in con- 
ventional phase-contrast objectives. When compared 
with the latter, there are freedom from halo effeota, 
increased resolving poveri and & pleasing gradation 
for objects having t refraotivity. 
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Images of greater contrast and with light values 
Similar to those to which we are accustomed in 


the’ world are achieved if a partly re- 
versed. oats is followed. The sooting is oon- 
tinued until the transparency has decreased to 8-9 
ow after which the soot is wiped off, except 
an area covering the image of the condenser ring 
aperture. As a-result, the background of the micro- 
scope image appears in an agreeable sepia tone, 
often giving the illusion of sky-illuminated objects 
lying on the sand floor of a shallow sea. Many features 
which are generally invisible with the normal use of 
the microscope are rendered visible; for example, 
influenza virus on red cell ghosts, bacterial flagella, 
sperm tail pencil, and delicate membranous 
in living thrombocytes (see photographs). Apparently 
the method oan be adapted to ultra-violet mucroscopy 
and mirror optics as well, 

The theoretical explanation of what occurs in each 
of the alternative procedures may not be an easy one, 
since the phase effects in microscopical observation 
are still incompletely understood. The arrangements 
described above are the result of some hundreds of 
trials, in which the conditions were varied one at & 
time. 

A. WISKA 

Instituto of Physiology, 


1 London Conference on Optical Instruments, 


Proceedings of the 
- 181 Coen and Hall 1951), 


Photoelectric Control of the Compensator 
In Electrophoresis 


Various types of compensator! are usod in 
electrophoresis to bring the initial boundaries into 
view, or to bring a particular boundary into the 
correct position for isolation of a sample. Manual 
control of the compensator is quite convenient in 
these cases. However, it is sometimes neoesary to 
keep a boundary stationary during & long run, either 
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for analytical ‘, or in the course of prepara- 
tive work’. nthe obvious type of automatic control 
is one based on & photoelectric device ; but no such 
application seams to have been described in the 
literature. 

The main difficulty encountered in applying this 
rinciple arose from the very low intensity of the 
igh whisisceonie dhececure Sore hc ts eoan] 
Schlisron optical system’ of the Tiselius apparatus?. 
This prevented the use ,of ordinary photoelectric 
relays. Different ways of increasing the effective 
light intensity were considered and rejected for 
various reasons. Instead, it was decided fo use a 
ee cell of the type described by 

'. Although the sensitive area is only 
0-1 mm. X 10 mm., the sensitivity is very high 
(10 A./Iumen). „Moreover, the. whole cell is compact 
(1 am. diam. x 5 am.) and can be operated-from a 
small dry : 

The following arrangement was finally adopted. 
The oell is situated with its photosensitive area in 
the focal plane of the camera (see Figs. 1-8), and 
connected in series with a 4-.5-V. dry battery and a 
‘Cambridge’ spot galvanometer, the latter being 
fitted with & variable shunt. A second Schwarz’ 
photocell is held against the scale of the galvano- 
meter, where it is illuminated by the light spot under 
perticular circumstances. It is connected in series 
with & 18-5-V. dry battery and the coils of a small 
relay, the contacts of which control the supply of 
current to the compensator. It is particularly con- 
venient to use the electrolytic type of odmpensator* 
here. The intermediate galvanometer relay is 
essential, because the very low light intensity 
differential between the bright and ‘dark of 
the fleld (10-7 tumens) produces a current of order 
of 1-2yA., quite insufficient to operate a relay 
directly. The second photocell gives rise to & current 
of 3 mA., which is ample for the $ 

The cycle of operations may be described as follows. 
With the system as shown in Fig. 8 the photocell in 
the Schlieren system produces ita maximum current, 
causing the galvanometer light to fall on the other 
photocell. The relay is thereby actuated, and prevents 
the compensator from functionmg. The current 
pude ed Tiselius apparatus then moves the 
bo ies until (Fig. 2) the first photocell is partly 
obscured and the light spot moves away from the 
second photocell, indirectly brmging the compensator 
into action. This is usually set to & rate 50-100 per 
cent greater than that which would, by contmuous 
operation, keep the bo stationary. Thus the 
boundary actually moves while the compensator 
is in action until the original situation (Fig. 8) is 
restored, and the cycle recommences. Success is 
dependent on the stability of the maximum current 
fram the first photocell. A, ior arrangement, in 
which a certain amount of drift is permissible, is 
when the second photocell is between the positions 
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the light spot oocupies when the first photocell is 
fully illuminated, (Fig. 3) or in the dark (Hig. 1). 
Before the r is connected to the photo- 
eleotrio control the bouhdary is brought to the appro- 
priate intermediate ition (Fig. 2), Bo that the 
galv&nometer light on the second photocell. The 
system then cycles reliably, the boundary moving a 
small distance on each side of & mean position. - It 
is necessary to bring the initial boundary to the 
correct level because, if the system is allowed to 
start from the extreme position shown in Fig. 1, the 
spot of light may sometimes swing completely 

the second photocell. In order to prevent any failure 
due to the distortion or obecuring of the peak by 
condensed moisture it is the practice, particularly 
under humid condrtions, to leave & current of air 
blowing over the external surfaces of the windows of 
the resis bath. 

We wish to thank Mr. E. Schwarz, of Hilger and 
Watts, Ltd, for helpful advice. 
. R. L. WAxRHN 
P. A. CHARLWOOD 


Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical Sahool, 
London, W.1. 

Aug. 20. 
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* Hoeh- O. and Hi H., Broshem. J., 43, 556 (1948); Hoch, 
E. J, 48, 109 (1960). 

ë Obartwood, P. A, Biochem. J., EL, 118 (1052); &$, 270 (1062). 

*Pphilpot, J. B. L, Nabtwre, 141, 288 (1938). 
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A Crystalline Hydrated Magnesium Silicate 
formed In the Breakdown of a Concrete 
Sea-wall 


Durning an investigation of a serious breakdown 
of & concrete sea-wall, & amall amount of a finely 
divided soft white d it has been found which 
gives an X-ray diffraction pattern not unlike that of 
4040.A1,0,.18H,0. Howéver, the chemical coom- 
position of the material, after allowing for 28 per 
cent impurity of calcium carbonate and 8 per cent 
of silica, can be expressed ideally as 4MgO.8i0,.8-5H,0. 
This is thought to be the first reported occurrence 


given indirect evidence of the 
formation of such & through the action of 
magnesium hydroxide on silica gel present in cament 
mortars by sulphate attack. The 
material reported on here has probably formed in & 
manner similar to that discussed by Bteopoe. The 
magnesium hydroxide &rises from the breakdown of 
calcium sulpho-aluminate the presence of 
soluble magnesium salta derived the sea-water*. 
The celorum ho-aluminate is, as is well known, 
& common product of reaction between calcium 
sulphate solutions and calcium aluminate. Silica gel 


oan be to form readily from the poorly 
exe i! tedere calcium silicates of -the set 
cement under the decomposition conditions. 

^ The X-ray diffraction pattern of the new material 
can be indexed to a hexagonal unit cell of i 

a = B:905.4., 0 = 8.10 A. (of. 3 = 8:8 A., 0 = 8:2 
for 4CaQ.Al,0,.18H,O found by Wells, Olarke and 
MoMaurdie*), The c-axis has dropped by 0-16 A. over 
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several years, being originally 8:26 A. No weight 
is lost on heating from 110° to 160° C., but from here 
to 1,000? O. the material ahows & continuous loss of 
close on 40 per cent of its airgiry weight. X-ray. 
powder photographs show that the hydrated mag- 
nemium silicate, after losing 10-7 per cent structural 
water (3-1 molecules), is replaced at 340° O. by peri- 
clase (MgO) and a hydrated i silicate of 
| Iqwer MgO content than the material. The 
structure of the last is stable until about 650° when 
it, too, is destroyed. At 700° O: the reaction producta 

as periclase and forsterite (2Mg¢0.8i0,), 
- together with a little unidentified material. These 
‘experiments suggest that the structural formula of 


O,.5 5H,0 
work is proceeding on the and 
synthesis of the new material and its ion to other 
low-temperature forms of magnesium h ted 


silicate, and a more detailed account will be published 
at a later date. 
W. F. Cors 


+ 


Division of Building Research, 
Commonwealth Scientific and 
Graham Road, 
Highett, 8.21, Victoria, 

Australia, 4 


July 17. 


1 Bteopoe, d., Tomind. Z. 80, 487, 503 (1086). 


“Letih, W Ashton F. W. and Bogue, R. H., Net. Bur. Stend, J. 
Resarch, 8, 715 (1929). 
Ba L Ba la W. F. and MeMurdie, H. F., Nat. Bur. Stand., J. 


(1943). 


‘Parathion’ and Ultra-violet Light 


Puss ‘Parathion’ is not at present considered to 
be an inhibitor of cholinesterase m vitro. It is 
probable that those who first reported‘ to the con- 
trary were using samples contaminated with one or 
more of the following: O-S-diethyl p-nitrophenyl 
thiophoephate, diethyl S-p-nitrophenyl iran 
and diethyl p-nitrophenyl 
all of which possess 
in vitro’. 

We have found that when emulsions of ‘Parathion’ 
in aqueous salt solutions are to ultra-violet 
light (wave-length 1850—4000 A.), they develop anti- 


cholinesterase activity progressively (Fig. 1,0). This 
activation occurred first at room ture in 
emulsions and solutions (Fig. la and Fig. 2) 


exposed to daylight. T6 cid aot dooar in tha dark 
(Fig. 1,4), or in electrio light. 
Estimation of the anticholineeterage activity de- 


velo has been carried out manometrically by the 
War method. A homogenate of rat brain, or 
washed rat , has been used as source of 


cholinesterase, and 0- 03 M &oetyl-B-methylcholine 
chloride as substrate. .The total volume of the flask 
contents has been 8:0 ml., and ‘Parathion’ solutions 
(6-9 x 10-* M) and emulsions (8-45 x 10-* M) have 
been sampled at the rate of 1-0 or 0-1 ml. per flask. 
The cholmesterase and ‘Parathion’ were incubated 
for 80 min. before addition of the substrate. 

Activation of ‘Parathion’ Nee ee 
of the following solvents: 0-85 per ognt sodium 
chloride, M/40 sodium bicarbonate, M/15 phosphate 
buffer mixtures over the pH range 5-5-7-5, and in an 
M/20 borate buffer mixture, pH 8-5 (Fig. 2). 
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Age of emulsions (hr.) 
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(6) ma ©) Emulsions kept oai M 1-0 mL and 

mL respectively per Warburg flask. Hnes tndtoate 
the ot 2-0 t variable 
CCP pn EU S 
THanuisions in darkness. at the rate 


xi temperature, BB 
of 0:1 ml per flask. Room temperature, 0. + 1° 


The active inhibitor present in irradiated emulsions 
is destroyed by rat blood (that is, the plasma fraction) 
at a greater rate than that at which it combines with 
cholinesterase. For example, a volume of emulsion 


‘which caused 75 per cent inhibition of 20 


brain caused no appreciable inhibition of 0- 22 
ml. whole blood, although these two quantities of 
enzyme preparations poaseas approximately equal 
cholinesterase activities. It is only when this same 

quantity of brain was completely inhibited that 10 per 
cent inhibition of blood could be detected. 

At least three possibilities exist to account for this 
development of anticholinesterase activity in ‘Para- 
thion’ emulsions or solutions exposed to sunlight or 
artificial ultra-violet radiation under the conditions 
stated: (1) "Parethion' itself is being transformed 
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to an active inhibitor, for example, an active isamer ; ` the milk produced by each lactating animal in the 
(3) same impurity is activated to an inhibitor of- herds of all the members on at least one day during 
cholinesterase; (3) some factor which prevents each month of the year. The results obtained by 
*Par&thion' itself from being inhibitory is being pro- the recorders have been used in this investigation, 
gressively removed from the field of interaction by which was conducted in nineteen different herds in , 
ultra-violet light. nine counties in the south and west of Scotland. -.~ 
The first of these possible explanations appears to In each herd two groups of animals were drawn: 
be the most likely. The ansamueon Ue a up according to: (1) month of oelvi (2) daily 
cent of the ‘Parathion’ present to an anticholin- yield of milk, and ($) fat yield during previous, 
esterase equal in activity to ‘Paraoxon’ could have lactation. Two testa of the new lactation were: 
accounted for the 50 per dent inhibition found when regarded as minmmal before an animal waa put on: 
sampling 0-1 ml. of an emulsion exposed to ultra- experiment. Animals nearing the end of their lacta-? 
violet light for 2$ hr. (see Fig. 1,0). tion—all on experiment had calved leas than eight : 
The small amount of came liberated in months previously—were rejected if the yield of fat4 
the emulsions exposed to ultra-vidlet light is totally had dropped to less than 150 gm. of butterfat per; 
inadequate to account for the inhibitory activity day. One group waa given supplementary copper, 
d . and the other served as control. To the production 
Tho mechanism of this transformation is being ration of each animal in the treated one tea- 
further investigated in these laboratories. eee (10 gm. O,.5H4,0) waa 
- J. PAYTON added, inclusion of the full supplement of 
10 gm. of the salt in lees than a dairy scoopful of 
the meals (about 3} lb.) was found to lead on many 
occasions to of food. In such cases it was 
found necessary to administer the salt supplement in 
two doses (b gm. per feed). 


1 Diggle, W. M., and Gage, J. O, Bioakem. J., 49, 491 (1951). 

1 Aldridge, W. N, and Barnes, J. M., Natwre, 189, 345 (1963). 

! Btegwoe, D., Biochim. Biophys. Acta, 8, 187 (1961). 

^ Aläridge, W. N., Bloke. J- 49, 461 C1960). ‘ 

' Kenneth P., Doull, J: Belerno, E~ and Coon, Julius 
Duy, E hersaccl, 98, 79 (1 ). 

*Grob, David, Johns Hopkins Heep. Bull, 87, 06 (1950). 
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Effect of a Copper Supplement to the 
Rations of Milking Cows 


Tus prevention of symptoms of swaybeok in the 
offspring of ewes grazing on affected in 
Britain haa been shown to be effective when the 
regnant ewe receives an additional supply of copper’. 
Eudicient copper for the proper metaboliam of nervous 
tissue in the young animal appears to be provided 
if a single dose of copper is administered to the mother 
ewe within an hour or two of the birth of ita lamb*. 

The widespread appearance of swayback m lambe 
on farms in the west of Scotland during the war years, 
following the application of lime to the grezings of 
the pregnant ewes, raised the question of the effect 
of copper on the production of other farm animals. 
Cows are not known to produce swayback-affected 
offspring, but it appeared possible that the conditioned 


deficiency of copper in animals swayback 
ight cause & reduction in the butterfat pro- 
duction of lactating cows. 


3 has already shown that dairy cows 
grazing on the peat lands of New Zealand, where 
copper-deficiency symptoms appear in the lambs of 
many sheep flocks, produce & larger amount of butter- 
fat when their ration contains extra copper. Before 
treatment the butterfat production of the herds was 
- disappointingly low. 

The problem of copper deficiency affecting’ dairy 
cows has not been examined in Great Britain. As 6 
preliminary, it was decided to determine the effect 
of on the butterfat production of cows in 
wost of Scotland herds during the winter period of 
stall feeding. 

Milk recorders trained by the Scottish Milk Records 
Association at the West of Scotland Agricultural 
College determine the yield and the fat content of 


Addition of the supplement in the manner described 
to the rations of the experimental animals was made 
within one week of the visit of the recorder. In one 
herd—Orossburn—the addition of copper sulphate to 
the meal was delayed as late as the afternoon before 
the reoorder's visit, that is, about 25 hr. before the 
recorder commenced his measurement of the yield 
of milk and of fat produced by the cows. Even when 
the supplement was fed at this late period the 

elicited was most marked‘. 

the recorder had entered the resulta of the 
testa in the herd milk record book, the experimental 
resulta for the animals in the nineteen herds were 
examined statistically (see histogram). The observa- 
tions were examined at Rothamsted Experimental 
Station, with the following result: weighted mean 
increase ) butterfat per oow per day, 20-1; 
standard error, 5-22 (18 d.f.). 

The treatment has, therefore, a real effect, although 
apperently not large enough to be detected on most 
single farms. The standard error is calculated from 
“SW (y — gw)*, where W is the number of pairs at a 
farm and is appropriate if the weights are inversely 
proportional to the within farm variances. 
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"The results show that & significant increase in 
butterfat production has been obtained when 
additional copper is fed in the manner described to 
herds selected at random in the west of Scotland. 

] GEORGE DUNLOP 
- West of Scotland Agricultural College, 
Auchinoruive, Ayr. 
July 14. 
1 Dunlop, G., and Wella, H. M, Vet, Rec., &0, 1175 (1938). 
* Dunlop, G., Wetwre, 108, 758 (1061). ~ 
* Cunningham, T. J., N £. J. Agrio., 09, 550 (1944). 


^^ * Dunlop, G., Brit. J. Nutrit., &, tv (1051). 
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Incidence of Melosis in the Life-cycle of 


Halldrys sillquosa Lyngb. 


SEAWwHEDB belonging to the Fucales are diploid, 
and the reduction division has been shown to oocur 
during the first nuclear divisions in both oogonia 
and antheridia!. . 

):- During & recent inveetigation of the Fucales on 
the Northumbrian ooast, we have found eight 
chromosomes in the v ivè cells of planta of 
Halidrys siliquosa L . The same number of 
chromosomes is present at both the first and second 
divisions in both oogonia and antheridia. This shows 
that in Halidrys siliquosa meiosis does not take place 
at the same stage of development as repo for 
other members of the Fuoales. A detailed account 
of the cytology. of this species will be published at a 
later date. 

d EvELINH Error 


] Berry Moss 
King's College, 
Newcastle upon Tyne. 
August 29. 
t Fritsch, "Structure and Reproduction of the Alge”, 8, 370 (Car- 
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Embryology of the Emperor Penguin 

(Aptenodytes forsteri) . 

E. A. WiLsSON! wrote in 1907, “The possibility 
that we have in the Emperor penguin the nearest 
approach to & primitive form not only of & penguin 
but of & bird, makes the future ing out of its 
embryology & matter of the groatest poemible im- 
rit&noe". With this aim in mind he set out on 
une 27, 1011, with Bowers and Cherry-Garrard on & 
terrible journey" in the antarctic wmter, during which 
three embryos were obtained from the Ospe Croxier 
rookery on July 20. These i 
by Parsons’, who consi 


“It was not until 1949 that Stonehouse‘ collected a 
series of Emperor penguin embryos from a rookery 
fifty miles from one of the bases of the Falkland 

_ Islands Dependencies Survey. As a result of this 
on we now 
ryos collected between June and August and ex- 


tending from the primitive streak stage to hatching. ` 


All the embryos, with one exception, are in an excellant 
state of preservation. ‘The poorly preserved specimen 


waa frozen before fixation. The-ernbryos have been | 
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All measurements taken after fixation 


compared with and classifled according to the normal 
stages of development in the chick’. The amallest 
brought back by Wilson have been sectioned serially 
and confirm the observations made by Parsons! on 
the Gentoo penguin (Pygoscelis papua) and the Fang 
penguin (Pygoscelis antarctica). However, comparison 
of the development of the external form of the 
Emperor penguin with that of the chick and with that 
of other penguins already described, namely, Gantoo 
and Ring penguins by Parsons! and Gentoo and 
Adelie penguins (Pygoscelis adelia) by Waterston and 
Geddes’, reveals a fact not yet recorded and worthy 
of note. In the earlier’ embryos the head region is 
i smaller, the neck and tail regions relatively 

longer, and the curvatures leas well marked in 
penguin than in chick embryos. These features are 
more marked in Emperor penguin embryos and result 
in early penguin embryos resembling early ili 
embryos more closely than do early chick 08. 

It should be pointed out that the embryos collected 
on June 26 July 6, 1949, have reached a stage of 
development similar to that reached by Wilson’s 
largest specimens. This observation seams to oon- 
firm the ones made by Stonehouse‘ on measurements 
of hatched chicks by which he concluded that the 
chicks of the rookery at Cape Croxier were hatched 
about three weeks after the ones from the rookery 
from which present series was-obtained. A 
detailed description of the embryos is being written. 
for publication in the near future in the Falkland 
Islands Dependencies Survey Scientific Reports. 

T. W. GrswiSTER 
of Anatomy, | 
Charing Cross Hospital Medical School, 
62 Chandos Place, : 
London, W.0:2. 
Jan. 28. 


1 Hiward A. Aves, National Antarotio Mxpedition, 1901-4, 
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IMPACT OF TECHNOLOGY 
$ ON SOCIETY 


OSE familiar with Mr. Lewis Mumford’s earlier 
works will find little that is new in the six 
Bamford Lectures which, originally delivered at 
Columbia University, have now been published under 
the title “Art and T'echnics"*, Into this little volume, 
however, he has distilled the quintessence of that 
major undertaking to which he set his hand in 
“Technics and Civilisation” in 1934 and only com- 
pleted last year in a fourth volume, ‘The Conduct of 
Life”. In doing so, he has discarded the jargon and 
neo-dramstization of some of the larger books, and 
his thought &nd &rgument flow in sparkling manner, 
refreshing and stimulating. His theme, the manner 
in which man must come to terms with his 
environment, is expounded with a freshness and 
vivacity as if he had never handled it before; 
and, when he deals farther shrewd blows against 
the weaknesses or abuses that he has already 
attacked, there is no hint of repetition or staleneas 
in his words. 

Readers of ‘The Culture of Cities" will recall, for 
example, Mr. Mumford’s passionate plea in that 
volume for imaginative thinking about the whole 
purpose of design, and for a determined effort to 
think out and discover appropriate forma of expres- 
sion for the new materials and powers now at our 
disposal. That forthright condemmation of our 
practice of clingmg to obsolete methods and of 
attempting to foroo new material into the forms 
used for earlier products and other purposes is 
matched in this volume by two further attacks: in 
one, his lecture on ‘From Handicraft to Machine 
Art", Mr. Mumford csstigates purposeleas change in 
the machine; and in the other, when discussing 
Symbols and fonction in architecture, he condemns 
the abuse of the doctrine that form follows function. 
The meaningleas annual re-stylings of the leas essential 
perte of a motor-car, he pointe out, largely nullify 
advances in technical efficiency which would enable 
manufacturers to lengthen the life and lower the cost 
of their models. Instead, he writes: “... You 
know that the canons of conspicuous waste, dear to 
the busmess man, and to the newly rich, have gotten 
the better of the canons of economy and function; 
and that somebody is picking your pocket of money 
you might use for better purposes, under the pretext 
that he is furnishing you with art. The current 
name for that particular perversion is industrial 
design’’. ^ 

That was worth saying, for waste of that order 
goes far beyond the production of styles in motor-oarg. 
It might also be remarked thab those in industry 
who have inclined to take a more conservative 
attitude, in agreament with the principle of stability 
which Mr. Mumford invokes, have sometimes been 
attacked for being unprogressive and withholding the 
advantages of technical and scientiflo advance. The 
position is, in fact, more complex than Mr. Mumford 


Mumford. Pp. v4-102. 


* Art and Teebnics. By Lewis : 
Oxford University Press 1052.) 154. net. (padon 
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here mdicates, and, while there is clearly room for 
the elimination of technological waste, the great 
merit of his criticism is the emphasis it places on the 
need for greater attention to the human factor in 
technological change. Apart altogether from the 
economic waste at present often incurred, the impact 
of technology on society requires fuller consideration 
from the point of view of the rate of innovation 
which mankind can endure, without detriment to 
human personality or the service of human needs as 
' & whole. 

In Mr. Mumford’s own view, the greatest develop- 
ments to be expected of technics in the future will 
consist in using machines on a human scale, directly 
under human control, to fulfll with more exquisite 
adaptation and with a higher refinement of skill the 
human needs that are to be served. He does not call 
for the* rejection of the machine, but for ita use to 
better purpose, go that it extends the rational and 
operative parts of the personality and does not 
wantonly trespass on areas that do not belong to it. 
"If you fall in love with a machine,” he remarks, 
“there is something wrong with your love-life. If 
you worship & machine there is something wrong 
with your religion.” A fuller degree of self-under- 

ing end the restriction of the machine to its 
Ee S IUD Teo tod ei renda and 
creativeness. 

This forthright chalenge to the dooteino of "faster; 
faster’ and the assertion that, once the machine has 
achieved the power and economy of a good type, it 
should stand stil at least until the creator again 
places himself above the level of his mechanical 
creature, is derived from Mr. Mumford’s belief that the 
great problem of our time 18 to restore modern man’s 
balance and wholeness. He believes that we must 
give man the capacity to command the machines 
he has created, instead of letting him become their 
helpless accomplice and passive victim; and we 
must bring back mto the very heart of our culture & 
respect for the easential attributes of personality, ite 
creativity and autonomy which Western man lost 
when he turned tp the improvement of the machine. 
The great triumphs in music and painting of the 
nineteenth oentury, for example, depended not 
merely on the lmking of art and technics but above 
all on the dominance of a belief in the creative 
human person. The new mechanical order of life 
made possible by the advance of technios should have 
released mind and energy for creative processes ; but, 
In fact, it bas impoverished our inner life because the 
machine so largely tends to replace the person 
and to subordinate his decisions to its mechanical 
needs. 

Nor is this true simply of working hours. The 
impact on leisure hours has been no lees stultifying, 
as a recent inquiry into the effect of television on 
social life and habits in Great Britain has indicated. 
Mr. Mumford’s whole purpose in these lectures is to 
combat this mechanical environment and to restore 
order, value and purpose on the widest scale to human 
life. This means findmg out how to make our sub- 
jective life more disciplmed and resolute, endowed 
with more of the qualities that we have poured into 
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the machine ; and it means, algo, as already indicated, 
instead of the pragmatic adaptation of human- per- 
sonality to -the machine, a readaptation of the 
machine to the human personality. A human pattern, 
a human personality, a human tempo and a human 
goal must transform the activities, and processes of 
technics, curbing them when they. become dangerous 
to man’s development and even suspending them 
until the appropriate polrtical instruments and social 
institutions have been created. 

In his attempt to formulate a working relationship 
between art and technics, as two essential sides of 
life, Mr. Mumford next challenges the belief that for 
the greater part of his existenoe man is concerned 
with improving the physical condition of his life, in 
particular his needs for food, clothing, shelter, 
security and physical care. The origmal great con- 
tribution of technics, he points out, was not merely 
to man’s physical life, but also to his sanity and 
general balance. It also gave him a certam respect 
for the nature of the materials and processes with 
which he worked. Such respect did not come easily ; 
but, from the beginning, a willmgneas to accept the 
hard facts and an understending of the impersonal 
‘apare of things have been a condition of man’s 
stoceas both in dominating Nature and m coming to 
terms with himself. 2 

Besides this, however, man’s success in technios 
has been sasociated with a mechanical uniformity 
and repetitive order. This in itself tends to give man 
& sense of security, thus turning him towards technics 
and the-object, just as his need for creative expreesion 
inclines him to art and the symbol. The problem of 
our time is that of restoring the appropriate balance 
between the two needs and tendencies—of estab- 
lishing the dynamic equilibrium between art and 
technics, and between spontaneity and necessity, 
which has always marked the peaks in the’ develop- 
ment of any civilization. This problem, which is the 
very opposite of that which faced mankind at the 
end of the Middle Ages, demands for its solution the 
restoration of primacy to the human persan, and the 
nurture of those aspecta of human nature which have 
been repressed or displaced by ‘mechanical develop- 
ments. 

Mr. Mumford does not make the mistake of pre- 
scribing a simple return to the handicraft processes 
of earlier oenturies, though he considers that in the 
more advanced Western countries, even until the 
middle of the nineteenth century, handicraft itself 
was the mediating factor between pure art and pure 
technics. Leaving on one side the economic and 
social consequences of any such largé-scale retreat 
from power production, even if it were practicable, 
the damage already done to the nature of man by 
mechanization is too widespread and deep-seated for. 
handicraft alone to offer more than a very limited 
contribution. Any recent study of the use of leisure 
testifies to the loss of selectivity and of our powers 
of agatmilation, as is noted by Mr. Mumford. To 
foster the personal disciplme which he considers 
necessary for the restoration of effective control over 
the machine is no easy task and may well be a 
prolonged one. 
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Despite his akilful diagnosis, Mr. Mumford, like so 
many before him, is less satisfactory when it comes 
to prescribing the remedy. He adds little, if anything, 
to what he suggested in “The Conduct of Life". He 
sees clearly enough what is to be done; but there is 
little here to tell us how to do it. He recognizes the 
value of much that is dlready being done in industry 
to give new scope and importance to the workers as 
human beings. The studies being carried out by the 
British Institute of Management, the Acton Society 
Trust and the National Institute of Industrial 
Psychology are as much in line with the trend of his 
thought here, as are the earlier investigations of Elton 
Mayo, to which he refers specifloally. 

It would appear, however, that Mr. Mumford does 
not beleve that the situation is hopeless, even if he 
presupposes the rejection of our gratuitous assump- 
tion that the existence of a mechanism for manifolding 
or mass production carries with it an obligation to 
use it to the fullest capacity. Mankind’s mistake 
been the reckleas multiplication of such mechanismes 
without forethought as to the ultimate purpose to be 
served or the effects on man himself. Once this 
is recognized, claims 


Mr. Mumford, we achieve 


freedom. i D^ 
To recognize and act on this view, howevér,- 


demands a discipline that cannot itself be based on a 
new philosophy of freedom. To achieve the integra- 
tion without which neither art nor technics can 
ee ee The recovery 
of wholeness and balance, and the regaming by 
man of his creativity and freedom, are essential if 
mankind is to contain the destructive forces that 
are now conspiring, almost automatically, . to 
destroy. i 

Civilization in ite present state, Mr. Mumford 
concludes, is not self-perpetuating. Nevertheless, 
though he gives no clear lead as to the way back to 
sanity and control, he is not without hope. Trends 
towards the renewal of life are indicated, and the 
ultimate objectives are defned. Nor are these essays 
on the theme of the impact of technology on society 
very different in spirit or approach from that of Lord 
Stamp—they insist that something more than a mere 
science of social adjustment is required. Like Lord 
Stamp, Mr. Mumford maintains unhesitatingly that 
behind all attempte to attune the pace of techno- 
logical advance to the capacity of human beings for 
adjustment lies the belief in the value of human 
persons, and the conviction that failure to respect 
the human person, and the continued subordination 
of the individual to organization and to the machine, 
involves inevitably the downfall and destruction of 
civilization itself. While Mr. Mumford does not 
formulate the issue as a conflict of loyalties, like 
Herbert Read in his addreas on “Sign and Symbol" 
at the Present Question Oonference last August, he 
insists quite as strongly that all turns on whether we 
continue to acquiesce in a civilization that proliferates 
anxiety in the mind and ugliness in street and factory, 
or whether we are willing to make the material 
sacrifice required*for man to give expression to his 
creative nature and restore balance and harmony 
life. ` 
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A CLASSIC OF 
PAL/EO-ANTHROPOLOGY 


Les hommes fossiles . 

de paléontologie humaine. Par Prof. 
Marcellin Boule et Prof. Henri V. Vallois. Quatrième 
édition. Pp. x--584. (Paris: Masson et Cie., 1952.) 
4400 france. 


TR second and third editions of this now classic 
work on fossil man were separated by an interval 
of twenty-three years. The fact that & fourth edition 
has now appeared after a further interval of only six 
years is an indication of the important acceasions to 
the subject which have been made in that short time 
—acceasions which have in some instances strength- 
ened, and in others modified, views previously widely 
held on human evolution. For example, the remark- 
ably rich finds of the Britiah-Kenya Miocene 
Expedition in Hast Africa include remains demon- 


of the modern apes, and they have thus now removed 
one of the main theoretical difficulties which have 
been raised against the conception of man’s derivation 
from an antbropoid ape ancestry. The discoveries in 
South Africa by the late Dr. Robert Broom and his 
colleagues have brought to light a group of extinct 
hominoids approximating to the apes in the size of the 
brain but resembling Homo in numerous morpholog- 
ical and metrical details of the dantition, in many 
items of skull structure, and in characters of the 
pelvis associated with the erect posture. In this new 


‘edition, these points are now emphasized, and the 


opinion is expressed that the South African foasila 
have narrowed to a very considerable extent the 
morphological hiatus between man and ape which 
appeared to exist before their discovery, and they 
also demonstrate that in the course of hominid 
evolution the expansion of the brain followed (rather 
than preceded) the adoption of an upright posture 
and gait. The discovery of further remains of pre- 
Mousterian man (for example, the Fontéchevade 
calvaria and the Quinzano ipital bone) confirms 
the fraplicetaus of the Swacisortne dicent fuerte 
and the Stemheim skull that the extreme varieties 
Pe ey Se 
of man more closely akin to Homo sapiens. On 
other hand, the development by Dr. K. Oakley of 
the technique for estimating the fluorine content of 
fossil bones has led to -the final rejection of great 
antiquity for the famous i 
i because of its ‘modern’ character and sup- 
posed geological age, has led in the past to many 
speculations regarding the antiquity of Homo sapiens. 
Marcellin Boule died ten years ago, and the new 
edition of ''Les Hommes Fossiles” would perhaps be 


more socure Tepresented as his Ss l k 
‘edited and revised’ by Prof. H. V. Vallois. Prof. 
Vallois is an eminent authority on paleo-anthropo- 
logy, and he has accomplished his task well, for he 
has preserved the mdividual character of Boule’s 
masterly presentation of the subject of human 
evolution while at the same time giving adequate 
representation to those changing points of view which 
necessarily call for modification fram time to time in 
any rapidly developing subject. There are, however, 
certain statements and conclusions which still find 
their place in this edition although it is doubtful if 
they could to-day withstand a oritioal analysis. For 
example, probably little reliance oan be placed on the 
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inference as to intellectual functions drawn from the 
endocranial cast of the foem] skull found at La 
Chapelle-aux-Sainta. The conclusions regarding the 
alleged simian characters of the foot in the Chanoelade 
skeleton are difficult to accept in the absence of more 
detailed ive studies (particularly if the 
evidence of a footprint of palsolithio man described 
Dr. Oasteret from a grotto in the Department of 

t is &ooepted as valid). The facet on the upper 
canine of the Talgai skull, which was at first taken 
to indicate an interlocking tooth of simian type, has 
been demonstrated by Prof. A. N. Burkitt to be 
nothing more than ‘a facet of contact with the 
adjacent premolar tooth. The statement that the 
dingo in Australia was oontemporaneous with 
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hical evidence. Finally, ib may be 
Possono the d e invention and use of group terms 
such as ‘les Préhominiens’’ and ‘‘les Préespiens" are 
bound to lead to confusion of thought, since they 
involve a certain misuse of taxonomic terminology. 
It has become abundantly clear during recent years 
that, in discussions on the evolutionary sequence of 
the Hominids, colloquial terms are to be avoided 
. wherever possible, and only the scientific terms proper 
to taxonomy employed. The terms ‘man’ and 
‘human’, for example, have come to asume, in 
popular usage, & special connotation, and their 
rigid exclusion in Oee of the evolutionary 
origin of Homo sapiens would no: doubt permit & 
much more objective approach to this problem and 
also avoid unfortunate misunderstandings. 

I have referred above to “Les Hommes Fossiles” 
as a claasio. 
claasic—oompendious i in substance, clear in style, and 
judicious in its main conclusions. -It is also beautifully 
illustrated. W. E. La Gros Crank 


STRUCTURE OF POLLEN 


Plant peo R E all Plant Leonon 
troduction to Palyno » 1). By 
ad ae eae Pp. xii+ 589. (Stockholm : Almquist 
and Wiksell; Waltham, Mass.: Ohronice Botanica 
Co., 1952.) n.p. 
HE term *palynology' was coined in 1944 for the 
science of pollen grains and other spores, and 
this recent invention of & name indicates the m- 
creasing importance of the subject. Work in this 
field is proceeding in at least two directions. Pollen 
grains (and some other kinds of spores) are almost 
indestructable, so far as their external morphology is 
concerned, by the ordinary proceases of decay as met 
with under natural conditions. Consequently, they 
are easily preserved as fossils in peat and other kinds 
of deposits. During the past two or three decades, 
the pollen content of peat has been intensively 
studied in Europe, North America and, to a leas 
extent, in other continents. Spore content of older 
rooks is also receiving some attention. As a result, 
the structure of pollen and other spores of existing 
plants has had to be studied to vide standards 
for the nomenclature of foem] Angiosperm 
taxonomists have long recognized the value of pollen 
E characters for classifying genere within oertain 
amilies such as the Acanthaces. Recent researches 
prove that such characters oan be used with advantage 
much more widely. The careful investigation by 
improved methods, combined with the examination 
of the pollen grains of many more species, genera and 
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families, ia providing new and extensive data for 
consideration by texonomiste. 

Dr. G. Erdtman has rendered angiosperm taxon- 
amists & great service in providing them with an 

up-bo-date referenoe text-book to pollen struoture. 
Th M rud dis faciles of angioeperaa ate in alatis. 
betical sequence—an arrangement that makes for 
easy referenoe and, for the time being probably wisely, 
avoids any commitments to a phylogenetio or other 
scheme of classification. There are excellent and 
numerous illustrations to illuminate the condensed 
descriptive text. The diversity of sizo, form, 


through these illustrations. It may be that a new 

ive terminology is unavoidable when a 
subject is studied extensively and intensively for the 
first time. One does, however, wonder if the invention 
of terms haa not been carried to unnecessary extremes 
by some palynologists. In the gloesary of this book 
more than two hundred terms are defined. The great 


majority of these have been proposed quite recently 


with direct reference to pollen morphology and are 
probably of only very specialized use. 

The possibilities of pollen morphology throwing 
light on ‘affinities’ are evident in Dr. Erdtman’s text. 
After the description of family pollen-grain characters, 
and diagnoses of special specific examples, valuable 
oamperisons are made with the pollen grains of other 
families by a previous author or authors 
to show tionships with the family under oon- 
sideration. These comparative statements are matters 
of fact, not matters of speculation. They must in the 
future receive due attention in any attempt at a 
general classification of angiosperm families. In 
addition, there are significant suggestions that some 
widely taxa are not homogeneous. It would 
be very valuable to have & classification of angiosperm 
families, sub-divided or amalgamated as considered 
necessary, based solely on pollen grain characters.: 
Such a clagsification would, of course, be a special 
one i limited, though important, purposes. 
With such a olsasifloation one could utilize 
pollen characters for improving & general classification, 
and clearly see the taxonomio limits of palynology. 

Taxonomista will look forward to farther publica- 
tions by Dr. Erdtman and to a general summary of 
the theoretical resulta of his painstaking researches. 

W. B. Tusa. 


THE CIVIL SERVICE IN 
GREAT BRITAIN ` 


The Fountalns In Trafalgar Square 

Some Reflections om the Civil Service. By 0. K. 
Munro. Pp. x+202. (London: William Hememann, 
Ltd., 1952.) 12s. 6d. net. 


. C. K. MUNRO’S reflexions constitute & 

sensible, and possibly the most suooeemful, 
exposition of the nature and mind of the Civil Service 
that we have yet been given. In & very readable 
book, which should to the man'of science 
though not especially addressed. to him, writing under 
the name he used as a dramatist, Mr. Munro explains 
luoidly and easily, not simply the work and respons- 
ibilities of the Civil Service, and more especially of 
the administrative class of the Service, but even more 
of the outlook and mind of the Civil servant and the 
circumstances which determine his attitude to and 
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his habits of work. Even this can scarcely be called 
& popular book in the sense of one intended to reach 
that wider section of the public which most 

to have ita musconceptions removed, and to be 
enlightened as to the close connexion betweerr,the 
activities the Civil Service is required to y and 
the services which that public demands of the State 

A recent B.B.C. inquiry. into television has made 
it only too clear that the chances of reaching that 
section of the publio by means of the printed word is 
Blender. For who do read his book, Mr. Munro 
should dispel & good many popular misunder- 

and remove the basis of some ill-mformed 
and unfair jibes. Even more t, by his 
interpretation of the attitude of the Civil Service 
and explanation of the reasons behind ite practice 
and procedure ın handling such matters as oom- 
pene: , planning, and the operation of controls, he goes 

r to promote the understanding and goodwill that 
are essential for the smooth functioning of govern- 
ment organization and the effloient service of the 
purposes of the State. 

The success of this book is mainly due to the faot 
that, unlike so many other writers on the Civil 
Service, Mr. Munro confines himself to the one aim 
and does not allow himself to be beguiled into 
e ining the problems which are being created for 
iha Otvil-Bervico by the demande ofa elfare State. 
Nevertheless, he shows himself well aware of those 
problems, and he discusses with humanity as well as 
imagination such questions as those of controls and 
planning, the organization of government depart- 
mente and their relations with Ministers. 

Mr. Munro’s very success induces the hope that, 
cu empaque the Civil Bervioe as it is, 

now, in another k, discuss the ways in 
which the Civil Service could find answers to the 
new problems which are facing us all in the Welfare 
State and give us his view of the new publio service 
which this new conception of the State requires. 
That hope is the more warranted because Mr. Munro 
displays to the full in this book the very qualities 
that oan contribute most to bridging the gap between 
Civil servants and the community they ‘serve, and 
to stimulating the circulation between] the Civil 
Bervioe and other professions which is now sgo 
desirable. R. BaragreAN 
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COMPARATIVE ANIMAL 
PHYSIOLOGY 


Comparative Animal Physiology 
By Prof. David W. Bishop, Prof. Frank A. Brown, 
Jr., Prof. Theodoré L. Jahn, Prof. O. Ladd Prosser 
and Prof. Verner J. Wulff. Prof. O. Ladd Prosser, 
Editor. Pp. ix--888. (Philadelphia and London: 
W. B. Saundera Oo., 1950.) 683s. 
r physiological research, difficulties of sige 
or of interpretation may sometimes be overcome 
by extending the investigation to include other 
methods or different i It is natural that 
E oe, ahold bà studied intensively, 
but in fact ion of other forms has con- 
tributed greatly to the solution of many fundamental 
problems, and continues to do so. The advances 
recently made in the knowledge of nerve impulse 
transmission show how various methods, can profit- 
ably be brought to bear on & problem. 
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In view of the outstanding intrinsic interest and 
possible wider Wir iude of many aspects of non- 
mammalian physiology, it is surprising how few are 
the texts devoted to comparative animal physiology. 
This book provides a notable contribution in this field, 
and it should be of value to many classes of readers. 

Prof. O. L. Proeser &pprop y begins by stating 
his concept of the functions and aims of comperative 
physiology :- "Comparative physiology treats of organ 

ction in & wide range of groups of organisms. 
Comperative animal physiology integrates and oo- 
ordinates functional relati which transcend 
special groups of animals. It is concerned with tho 
ways in which diverse organiams perform similar 
functions. Genetically dissmilar organisms may 
show striking similarities in oharacteristios and 
response to the same environmental stimulus. By 
the same token closely related animals frequently 
react very differently to their surroundings. While 
other branches of physiology use such variables as 
light, temperature, oxygen tension, and hormone 
balance, comparative physiology uses, in addition, 
species or animal type as & variable for each function. 
The ule cp HEU which emerge from this expert: 
Yi prim are important as biological SUE 
i which often sid in solving problems of 
or special group physiology". : 

In presenting animal physiology from this point 
of view, the authors do not deal exhaustively with 
mammalian or cellular physiology, but these are 
included in enough detail to present an adequately 
balanced picture. The book is intended for advanced 
undergraduate or graduate needs, and to “introduce 
investigations to particular branches of the subject". 
In view of this, descriptive physiology of the various 
species is, of course, & prominent feature of the book, 
while ecological and evolutionary implications and 
biological generalizations are introduced at appro- 
priate places, and emphasized at the end of chapters. 

The whole book beara evidence of much thought 
and care, and the declared objectives are kept well 
in evidence throughout. The scope of this extensive 
text is very wide, so wide, in fact, as almost to defy 
a truly critical detailed appraisal by one person. The 
inclusion of so much material demands & concentrated 
type of exposition, which in this book is shown to be 
compatible with admirable clarity and precision. 
There are many excellent tables of quantitative data 
on various physiological and biological aspects of 
many kinds of animals; the variety and scope of 
these add iably to the value of the book. 
Throughout text, attention is directed to numerous 
important questions in need of solution. 

The bibliography is stated to be selective rather 
than comprehensive, and if occasionally an apparently 
important paper is not included, this fact must be 
remembered. Also, the student of mammalian physiol- 
ogy must be reminded that this branch is not intended 
to be streased, although in fact most of mammalian 
physiology is very satisfactorily covered. The biblio- 
graphy contains more than three thousand references. 

The text is almost free from typographical error ; 
on p. 121 of my review copy, however, part of tho 
text seams to have been omitted. 

The authors are to be congratulated on the 
ambitious conception of this book, ita originality, 
wide scope and excellent balance. Their work has 
made easily accessible a mass of information useful 
to student and alike, and the book should 
provide an added stimulus to the study of animal 


physiology on & comparative basis. W. Burns 
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Mind and Life 
An Essay in Simplification. By A. G. Tansley. 
xi+172. (London: George Allen and Unwin, Li 
1952.) 18s. net. 

‘HE author of this book is an ecologist who has 

previously written an exposition of psychology. 
He now presents this further volume, which he 
describes in & sub-title as ‘‘an essay in simplification”. 
This is & discussion of various aspecta of psychology, 
and ite scope is shown by the chapter headings, some 
of which are: the structure of the mind ; the energy 
of the mind ; the functions and limitations of pgycho- 
logical concepts ; instinct, heredity and environment ; 
causation, determiniam and free will; love and sex ; 
the and weakness of peyah R the 
family and the community ; the individual and the 
community ; psychological reality and spiritual 
values ; eto. 


There is nothing new in this book—it is mainly a’ 


restatement of the views of Freud, McDougall, 
Trotter and others. Its value, therefore, must lie in 
the clarity of exposition. This is very good, and the 
author does state clearly and intelligibly the theories 
which he describes. Mainly he the Freudian 
point of view, and his descriptions of mental structure, 
and so on, are excellent. Not evéryone would accept 


every action is determined. He suspects the idea 
that the mother-child relationship is & sexual one, 
but admite (p. 108) that “it may, as in the 

situation, run into the specifically sexual channel". 
This timidity is shown especially in his discussion on 
religion. Here he takes & leap into the dark and, 
abandoning any psychological basis, states (p. 106) 
thet The beat ovideneo for the belief ia apirit aa the 


ultimate ity is derived from the phenomena of 
religious mysticism”. 
Those with modern psychological 


theories will find the book of interest. It is well 
printed on non-ghiny peper and is attractively bound 
in apple-green cloth. There is no index. 

CLIFFORD ALLE 
Hydroponics 


The Bengal System. By J. Sholto Douglas. Pp. 
xi4-1474-17 plates. (Bombay and London: Oxford 
University Press, 1951.) 10e. 6d. net. 

HE growing of planta in sand, gravel or other 

inert medium with the aid of nutrient solutions 
has now become firmly established as a commercial 
method in many countries. In Great Britain ite use 
has been confined, for obvious reasons, to the cul- 
tivation of glasshouse crops; .but in other parte of 
the world, where shortage of water or unsuitable soil 
makes normal outdoor growing impossible or un- 
economic, soilless cultivation Eon holdi oub promise as a 
means of production, especially of food crops. 

Mr. J. Sholto Douglas, an immensely enthusiastic 
amateur, became fired with the ides of using simplified 
techniques for food production in North India and, 
during some years of work in Bengal, produced 
resulta which, if not quite go startlmg as his enthu- 
siasm might lead one to believe, were at least of 
great interest. He has embodied in this amall book 
an account of the practical systems he developed, 
which are workable, go he claims, by Indian labour. 

While he confines himself to this practical descrip- 
tion of his own experiences, the book is i 
and useful. Unfortunately, he runs outside his brief 
and attempts in a short space to give an account of 
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the underlying princples of plant nutrition in general 
and of soilless cultivation methods in particular. Here 
he is on unsafe ground and perpetrates some major 
errors of principle and fact. His lista of ''suiteble" 
solytions, for example, are entirely uncritical and in 
some cases absurd, while when he attempts to deal 
with certain unrelated scientific findings, sucb as: 
colchicine treatment and the use of plant hormones. 
he goes entirely off the rails. If the book should see 
& second edition, it is to he hoped that the author 
will delete these irrelevant and aa parte. 
R. H. Sroverton 


Exercises In Experimental RE 
Edited by N. O. B. Allen and Dr. L. H. Martin. Pp. 
xiii4-237. (Melbourne: Melbourne University Prose ; 
London: Cambridge University Press, 1951.) 80s. net. 
HIS book is specifically written to supplement 
the lecture courses in the second year of the 
B.Bo. in the University of Melbourne ; but, of course, 
it could be used equally well by studente of any 
university pursuing & course. 

It is gratifying to know that the studente at Mel- 
bourne are encouraged to read about the experiments 
before carrying them out, and to this end sufficient 
theory is given in the book to enable the experimenter 
to have an intelligent understanding of what he is 
about to do; m addition, references are made to 
suitable texts for further reading—a good feature. 

The course is & very comprehensive one, if, as it 
seems, it is to oover ane year of work only, and this 
latter fact probably explains the apparent lack of 
balance between subjecte. For example, only four 
pages are devoted to the heat section, and a similar 
number to sound; presumably, courses for other 
years restore the correct balance. The work ig 
thoroughly up to date in ita approach and execution, 
and includes & section on the Geiger counter as well 
as work on radioactivity. The firat chapter is devoted 
to an account of observations and statistioal theory, 
which, it is hoped, students will thoroughly digest, 
and there is & useful appendix dealing with unite. 
Annual Review of Physical Chemistry 
G. K. Rollefson (editor) R. E. Powell (associate 
editor), Vol. 3. Pp. x+416. (Stanford, Calif. : 
Annual Reviews, Inc., 1952.) 6 dollars. 

the publication of this, the third volume 
of the “Annual Review of Physical Chemistry", 
the venture begun under the capeble editing of G. K. 
Rollefson and R. E. Powell in 1950 may be said 
safely to have passed the The 
a is now olear: the articles can be 
ivided mto two olasses— the perennials, or 
annual reports proper, in which each year the pro- 
gress over the year is given; and the spécial topice, 
varying from year to year, in which the reviewer is 
allowed to develop his subject more fully to cover a 
longer time peri: The perennial review is perhaps : 
the more difficult to do well, but some safeguard is 
provided by the policy which brings & new &uthor to 
each subject annually. 

Vol. 3 contains an essay on the quantum theory of 
valence (O. A. Coulson), y ger Teviews on polymerio 
electrolytes (P. Doty, G. Hhrlich) and on bond 
energies and distances (G. Glockler), & masterly 
summary of the theory of liquid solutions (G. 
Scatchard), & diecüssion on some aspects of photo- 
synthesis (M. Calvin e£.aL), and fourteen other 
articles, in which virtually the whole field of physical 
chemistry is covered. H. A. SENNIE . 
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1635—1703 


By Pro. E. N. da C. ANDRADE, F.R.S. 


OBERT HOOKE, one of the moet éd and 
far-seeing minds in the history f physical 
science, was born at Freshwater, in- the Talo of Wight, 
‘on July 18, 1635, and so was some aix years senior to 
Newton. toil duse A iar throughout his 
life, was afflicted b gr health. His diary for the 
years 1672-80, edited Ly H, W. Robinson and W. 
Adams (see Nature, ise d 858 ; 1935), is full of records 
of suffering and of the divers medicines which he 
took in the hopes of alleviating his distresses—catarrh, 
terrible headaches, vomiting, sleepleaemeas and fearful 
dreams. Chronic inflammation of the frontal smuses 
was probably one of his troubles. If it is abundantly 
clear that he was often sharp-tempered and irritable, 
- generally under provocation, it 
must be remembered that a night 
when he slept well was for him a 
matter worthy of special record. 
He went to school at Westminster, 
one of the best schools in the coun- 
try, at the time under the famous 
Dr. Busby, with whom he was in 
later life on very friendly terms, 
For example, he designed for his 
former headmaster the church at^ 
Willen in Bucki , which 
reminds us that Hooke waa a rather 
more than competent architect, an 
example of his astonishing versatil- 
ity. From Westminster he went to 
Oxford, where he had a chorister'a 
place at Christ Church, which pre- 
sumably implies that he had & good 
singing voice*. Oxford at that time, 
. with such men as John Wallis, Seth 
Ward and John Wilkins, was & 
great centre of the new ''Experi- 
mental Philosophy”, the revolt 
against the authority of the ancients 
in matters of science which was soon 
to find ite expreamion in the formal 
foundation of the Royal Society. 
Here Hooke became assistant to 
Robert Boyle, - probably recom- 
mended in the first place to that 
wealthy and gentle young genitis by 
his extraordmary manual skill. He 
made, for example, for Boyle tho 
pump in “New Experiments Physico- 
Mechanical”, 1660, which was the first air pump 
constructed m England. and a great improvement on 
the earlier Guerioke es In 1661, while still with 
Boyle, he publi ttle book dealing with 
capillary phenomena, nik contains no caprtal 
discovery, but many acute observations and sug- 
gestions. In the following year he was appointed 
‘curator’ by the newly-founded Royal Society, a 
poorly paid post with heavy duties. From then until 
1682 his name and work were closely connected with 
the Society : he furnished it with abundant experi- 
mental demonstrations, with a variety of papers, 
some of them embodying original work of first 
importance, and, in general, did much to invigorate 
the Society and hold it together. His ue i 
* Jt had occurred to ms that possibly er 
a surviving name for some kind of a aizarahip, 
who 15 a great au 
does imply that “Hooke 
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cumstances were much improved after the Great 
Fire of 1666 by the lucrative work which he carried 
out as City Surveyor, in which capacity be waa chief 


‘assistant to ee cc in the matter of 
rebuilding the City of Incidentally, Wren was 


one of the great men who were on very good terms 
with Hooke: Evelyn and Sydenham were others. 
Hooke acted as secretary to the Royal Society 
from 1677 until 1682, and in the period 1679-82, 
when the Transactions were in abeyance, produced 
the Philosophical Collections, a record of scientific work 
at home and abroad. After giving up the seoretaryBhip 
he still made t communications to the Sooiety, 
until about 1696, when his health broke down com- 








ven in tho "Aliero- 


: gh kie ior la io alistan M 
tbe Royal Sooiety * 


in the possession 


ard He died, after some wretched years, on 
arch 3, 1708. 

Hooke’s scientific work covers an astonishingly 
wide range and most of it beara the stamp of a 
powerful genius. If any single man deserves to be 


' called the originator of the modern soientiflo instru- 


ment, it is Hooke. He invented all the meteorological 
instruments. His wheel barometer was long the 
standard instrument and can still be seen in use. He 
made & properly calibrated thermometer, with the 
freezing point of water as zero and a standard volume 
expansion. He mvented the first hygrometer with 
an index, based upon the properties of the beard of 
the wild oat, and the first good wind gauge, as well 
as & self-measuring rain gauge. He also devised 
recording instruments, which worked, if but inter- 


1 Foe Gee ee ee Royal Soole 
Lecture delivered by Prof. E. N. da C. D kadrado o 
Deoemnber 15, 1949 (Proc, Roy. Soe., A, £01, 439 ; 1050). 
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mrttently, and planned an excellent soheme for 
proper meteorological records. In particular, he 
viewed the study of the weather quite in the modern 
spirit, as & matter of physical law applied to solar 
radiation, the rotation of the earth and other factors, 
and waa quite clear that the behaviour of the barometer 
was an important factor in foretelling storms. 

In astronomy he invented telescopic sights and 
clearly pointed out their ad 


embodying 

s &nd published & 
of, the first clock-driven telescope. In oon- 

nexion with his astronomical instruments he invented 

the universal, or Hooke’s, joint. 

In horology there seems to me little doubt that he 
invented the modern spring-controlled balance wheel, 
although there is a long history of dispute in this 
connexion. On the other hand, there seems to me 
insuffüoient evidence for ascribing to him the anchor 
escapement, with which he is usually credited. 

-He in the efficient compound microscope 
and dev particular attention to methods of 
illumination for microscopy, which enabled him to 
obtain the striking results illustrated in the plates to 
his renowned Meo: nel With this microscope 
he made a number of fundamental discoveries in the 
biological fleld, such as the structure of & feather and 
the cellular structure of planta: he introduced the 
word ‘cell’ into biology. The impreeerve figures of 
the gnat, the flea and the louse show great observation 
and great precision and he carried out fundamental 
work on the life-cycle of the gnat. He was the first 
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to propoee immersion lenses, pointing out 
clearly their advantages. The ''Mioro- 
graphia’” contains 6 t body of work in 
fields quite outside thet microscopic world, 
to same of which reference is made else- 
Where in this account. 
Hooke has to his credit a number 
of other instruments—the iris diaphragm, 
the refractometer for liquids, helioacopes, 
sounding machines. and & device for bring- 
ing up samples of sea water from depths. It. 
seams that he invented a multiplying and 
drvidmg machine. Thé spirit level which he 
made was not the first, but quite likely he 
had not heerd of that of Thevenot, which 
anticipated his. His mind was so fertile, 
however, that it is not easy even to lst the 
devices which he poured out, usually with 
only brief notes. ‘ 
His contributions to scientific observation 
and thought form an equally impressive 
~ collection. In fundamental astronomy his 
services were completely overshadowed by 
Newton, but in 1674, before Newton had 
published anything on the subject, Hooke, 
stated clearly that the problem of the 
planetary motions was one of simple 
dynamics, and that the closed orbits were 
due to gravitational forces ing the 
planeta from the straight-line courses that 
they would otherwise pursue. A ue 
later he forward the inverse 
He was, however, not sufflcient of a dd 
^ matician to prove that this would lead to 

elliptic orbita, as Newton did; nor, of 
2 course, if he had been able to do this, had he 
the preternatural genius and application of Newton 
to develop the theme as Newton did. His speculations - 
on the structure of the universe show his accustomed. 
peroeption—""To me indeed the Universe seems to be 


nomnioal observations alone would have secured his 
name & place in the history of science. 

As a geologist he was a noteworthy pioneer, who 
clearly realized that fossils were a record of times 
past, and he treated the evolution of the globe in & 
modern spirit, in strong contrast to the fantasies 
prevailing in his time. It will perhaps suffice here to 
cite Sir Archibald Geikie, who speaks of his work in 
geology in the highest terms, referring in particular to 
‘his remarkable powers of acute observation and 
sagacious reflection”, terms which can be applied to 
all his work. 

Hooke’s work on combustion and respiration, if 
small in volume, was fundamental: with his usual 
perspi: he realized the connexion between them 
&nd also function of oxygen, although he did not 
further identify the gas than to say that ib was 
copiously cantained in saltpetre. He actually tried 
experiments with his own person on breathing at 
reduced. ire vd enclosing himself in a tun sur- 
rounded 

ortus 0 pi yd: Wee has dus oen Tu ROLE 
law, demonstrated experimentally in a variety of 
ways; but that he also pomted out that, if the 
restoring force is proportional to the displacement, 
the vibrations must be isochronous, is less familiar. 
He treated orystel structure in & modern manner, 
building up crystal forms out of spheres. He was 
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clear as to the nature of heat: it waa "nothmg else 
but a very brisk and vehement agiiaiion of the perte 
of the body", & conception which he amplified. In 
light he made striking observations on the colours of 
thin plates. His theory of light contains much that 
is strikingly novel for the time, but when he treats 
of colour he does not show his usual olarity. It is 
not usually known that he carried out fundamental 
experiments in sound, but he did sgo, inventing, for 
oxample, Savart’s wheel some hundred and forty 
years before Savart. 

Any short account of this kind dealing with Hooke’s 
achievements tends to become a list, but this is 
almost inevitable. He did so much, and all of it was 
interesting, most of it astonishing for the date. He 
would take up a subject, work intensely at it for a 
short time— on occasion for a very short time—make 
an essential advance and then find his attention 
absorbed by some other subject. In character he was 
& complete contrast to Newton: whereas Newton 
would, as he said, keep the subject (usually one of 
fundamental significance) constantly before him until 
the first dawnings opened little by httle into the full 
hight, Hooke never concentrated on any one subject 
for long and the subject might be anything to which 
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his attention had been drawn. Newton felt no need 
to communicate his discoveries and abhorred oon- 
troversy of any kind: Hooke seems to have taken a 
lively pleasure in describing his latest advance and 
pis A ws did not shun the arena. Newton's was, of 
course, the greater mind, but Hooke was & very groat 
man, of mnmense mventiveness and industry, tho 
greatest experimental skill and rare intuition, who 
covered & prodigious range. As Lalande, considering 
his books, says: ‘Dans oes ouvrages on trouve les 
idées de la plupart.de noa instruments modernes : 
o’était le Newton de la mécanique". 


HABITAT, VEGETATION AND MAN* 


By Pror. W. H. PEARSALL, F.R.S. 
University College, London 


HOSE of us who have to deal with the out-of- 

the-way parts of Britain are aware that there are 
two problems which merit more consideration than 
they normally receive. These problems are those 
associated with production and with preservation. 

It is still not generally appreciated 
that a large part of Great Bnitain, 
almost & third, 18 still biologically un- 
produotivo, supporting little but & deer 
or & sheep on thirty or forty acrea of 
surface. One problem sares as to 
whether it is possible to raise the pro- 
duction of these areas to one more m 
keeping with our present economic 
position, for the day is past when we 
can afford to keep so large & part of 
our island in what is practically & 
sterile condition. Along with this prob- 
lem there is a related one, of preserving 
for scientific study some of the rem- 
nante of the original native flora and 
fauna. This is one of the roles of tho 
newly created Nature Conservancy—o 
function which could, no doubt, moat 
oesily be fulfilled by re-creating van- 
ished units of vegetation and anımal 
life on the leas-valuable areas. 

Both of these problems, however, 
involve & detailed knowledge of the 
natural trends of soil and vegetation in 
these islands and particularly in the un- 
productive areas. It is noteworthy that 
many of these wastelands, for example, 
the heaths of south-east England from 
Yorkshire south, are associated with 
the signs of occupation by early man, 
and it becomes pertinent then to ask 
whether they were always as inhospit- 
able and unproductive as they may bo 
to-day or whether they have changed 
since they were first oocupied by man. 
Different sorta of evidence suggest 
that most of these areas were once 
forest-covered and that since man first 
occupied them their soils and general 
productivity must have greatly dim- 
mished. An area of particular interest 
is the Breckland in East Anglia. The 
pollen-analytical studies of Drs. Godwin 


* Bubsinnoe of a Friday Hvening Discouro 
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and Tallantyre on mud-cores from Hockham Mere 
show clearly that this area waa foreat-covered for much 
of the post-glacial period. However, after the date of 
human occupation the area became deforested so that 
grass and herb pollen replaced that of trees. In 
addition, the appearance at this time of the pollen 
of planta such as Plantago and Artemisia, weeds of 
cultivation, suggests here, as elsewhere in Europe, 
that forest clearance was associated with human 
occupation. Similar evidence is available for Danish 
heaths, while deforestation of the heather moors in 
Yorkshire appears also to have taken place since the 
Bronze Age. 

Apert from the debased condition of existing 
Breckland soils (which were described by Dr. A. 8. 
Watt) there is, at present, no direct evidence of 
changes in soil conditions in this case; but resulta 
in the similar climate of eastern North America have 
given &bundant evidence of the soil degeneration 
following deforestation, shown both by the lower 
nitrogen content which results and also in the greater 
soil erosion which has left its mark in the more 
inorganic character of recent lake sediments. 

The study of lake sedimenta ises, Indeed, to 
throw valuable light on post slanial trends in sou 
conditions, for in many oases sediments of this type 
must be les of the actual soil materials. The 
difüculty will be to allow for changes which take 
place in transit, or d and after deposition. Some 
ae Eka e SPI Carbo ee 
District which poses the problems and suggests 
intriguing solutions. 

In general, the jal sediments in lakes like 
Windermere and waite Water appear to have 

uniform in character during at least the first 

of the post-glacial period or rather more. Later, 
and particularly during the past three thousand 
years, there are various | of change in the 
character of the sediments. each of these changes 
were considered alone, several possible causes for 
each might be suggested, but if, as iip peer 
all are connected one to the other, then 
run parallel to the onset and development of deforest- 
ation, and it remains for further in iry to elucidate 
the connexions and to analyse the controlling 
influences. 

Deforestation in the Lake District appears to have 
started in the second millennium 8.0. Apparently it 

rapidly after the Norse occupations (say, 
agit 1100 onwards) and reached a maximum in 
the sixteenth century. Following this, the lake muds 
corresponding in time show & minimum of organio 
matter which is attributed to soil erosion following 
deforestation. Parallel changes which apparently 
became intensified at this time include such features 
as & diminution in the electrical conductivity of the 
mud, and an increase in its acidity. The latter is 
particularly well shown in mud oores from the 
Esthwaite Fen, where it can be olosely correlated 
with the diminishing bese-saturation of the mud 
colloids. 

The three features of the more recent mud-layers, 
decreased conductivity, decreased base-saturation 
and increased acidity, suggest that the soils from 
which the muds were derived may have suffered 
pronounced leaching in the course of time. The 
existence of rapid soil leaching under present-day 
climatic conditions was, of course, first demonstrated 
by Salisbury on various British dune systems and 
has since been shown elsewhere, especially by 
Hissink for Dutch ‘polders’. The evidence from 
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lake-muds apparently confirms the existence of this 
tendency in the ; it may also show that leaching 
proceeded at widely different rates at different times. 
{f the present indications on this point are con- 
firmed, 1 appears to have been extremely slow 
under the continuous forest-cover of the earlier half 
of the post-glacial period and to have been greatly 
accelerated as deforestation became more and more 
pronounced. There is, however, no evidence which 
serves to decide whether deforestation and soil 
deterioration in the Lake District were the resulta of 
‘naturel’ or of human action. The climatic 
deterioration known to have occurred just before the 
Christian era in north-west Europe may well have 
been & decisive factor in these changes, and it may 
be a matter of chance that ita action should have 
coincided somewhat closely with the time of extending 
human settlements. Certainly one must be reluctant 
to ascribe the earliest deforestation of so many 
different parta of Britain to Neolithio man—until 
more i8 known of the numbers of individuals in each 
locality. 

Any general conclusion which can be drawn from 
this type of work seems only to confirm the general 
impression reached by ecologists, that many types of 

' land can only be really productive under 
forest. Undoubtedly much of northern Britam at 
least should never have been deforested, and it seems 
that the simplest biological method of re-creatmg 
lost fertility in such areas may be by afforestation. 
Further, these areas are now invariably of low 

status and it seams to follow that alternative 
forma of land-use, if any exist, should properly aim 
towards producta chemically. different the 
bread and beef of our lowland agriculture. A sound 
policy should aim first at the redevelopment of a 
more stable and productive soil status, and only later 
at high yields. 


THE FIGHT AGAINST FILARIASIS 
IN THE PACIFIC : 
By Sır PHILIP MANSON-BAHR, C.M.G. 


TLARIASIS remains the dominant scourge of the 
Pacific, especially ın those islands mainly inhabited 
by Polynesians. These palm-covered coral-reefed 
atolls constitute what are popularly known as South 
Sea Islands and are made familiar to many in the 
film of the “Blue Lagoon" or by the vivid writings 
of Robert Louis Stevenson. There amidst fantastico 
and beautiful surroundings tho filaria is rampant, - 
finding conditions ideal for ita propagation. Malaria, 
which in ‘other parts -of the tropics and indeed 
throughout Melanesia 16 the greatest bar to pros- 
perity and progress, is here quite unknown. It ig 
now more than se ; years since the transmission 
of the fllan& (Wuchereria boncrofi) through the 
mosquito was proved by Bir Patrick Manson, and 
some forty years have elapsed since the Pacific 
fllaria! was recognized as possibly a separate entity 
and ita spread by & ial distinct species of mosquito 
peculiar to the Pacilio islands proved by me. Never- 
theleas, comparatively little had been done up to 
the present to transform these scientific facts into 
practice. 
Filariasis and its maximal expression, elephantiasis, 
have existed in Polynesia for many centuries, and the 
disease appears to have been spread from one island 
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to another by migr&ting Polynesians during the 
fifteenth century. In the Central Pacific the area 
dominated fllariamg is enormous: an area 
delimited by long. 170° E. to 130° W. and lat. 10° N. 
to 24° B. in & vast oblong some 3,500 miles in 
length and 2,200 in breadth containing well over & 
thousand islands and a population of about 370,000 
Polynesians. 

In 1912 I was able to show that the chief vector 
of the non-periodic filaria in tbe Fiji Islands was the 
prevalent black-and-white striped m ito which 
had been described by Theobald sa Stegomyia 
souiellaris from specimens sent to him by F. P. 


Jepeon’. This species has had & ch career &8 
regards terminology, being renamed A. vartegatus and 
now finally Aedes soutellaris is by 


F. W. Edwards. The ecology and bionomics of the 
species have been thoroughly studied since by 
O’Connor, by Buxton and Hopkins‘, by R. W. 
Paine’, and by Byrd, 8t. Amant and Bromberg’. 
Now the surprising discovery has been made by 
E. N. Marks’ that, in what was thought to be a 
homologous species, two morphologically similar 
identities exist and that a new species, Aedes 


scutellaris , has to be recognized as valid, 
istingni from Aedes s. pseudosoutellaris by the 
shape of the lobe of the comte of the male. Poly- 


nestensis is the most important and widespread 
species in that area of the Pacifle now under con- 
sideration. This entomological problem is further 
complicated by the presence of a third, closely similar 
and related species of Aedss in Fiji, Aedes soutslloris 
horrescens, the female of which is ru cR 
from peseudoscutellaris, which was described by E. W 
Edwards in 1935*. This is 9 forest-frequenting form 
and breeds in tree holes of coconut palms, tree ferns 
and other forest trees. The main distinction lies in 
the larve, which are readily separable as being more 
hairy. 

The recent researches in Fiji by P. Manson-Bahr 
and W. J. Muggleton carried out in 1950 have now 
been published’, supporting the arguments originally 
proposed in 1912 that the Pacific fllaria should be 
considered as & separate species, for which the name 
. Wuchereria paocifica has been p From the 
work of J. J. C. Buckley!* on the adult worms ool- 
lected from Samoa and Fiji, it appears that some 
morphological differences oan be recognized. In W. 

the head 18 oval in outline; in W. banoerofts 
it 13 round. The tail of the female lacks the bulbous 
swelling seen in W. » and the length of the 
adult i , both male and female, is consider- 
ably smaller. Added to this, the non-periodio epe 
in the blood of the microfilaria of w.. 
adapted to the biting habits of ite insect ores 
mediaries A. polynestensts and A. pseudosoutellaris. 
The fact that it does not develop normally in Oulex 
fatigane or in Aedes aegypti reinforces the argument 
of distinct specificity. In contrast, the nocturnal 
microfilaris of W. bancrofts are adapted to the night 
bitang habits of C. fatigans and punctulatus 
farauis, mosquitoes which act as the optimum inter- 
modiaries in Melanesia. 

The geographical distribution of these two forms 
of fllaria & to be quite distinct, and W. paotfica 
is to be found in those Paoiflo Islands east of 
170? E. It has been further suggested by me?! that 
wherever W. bancroftt occurs it is the result of a 
domiciliary infection acquired during the night hours. 
Therefore, women and children are infected almost 
as heavily as the males, whereas in W. paotfica it is 


NATURE 


369 


contracted m the daytime in the bush and plantations 
away from habitations and therefore this form of 
filariasis should be regarded as & rural infection. 
Men are consequently more heavily infeoted than 
women owing to their oocupations in the open air in 
gardens and plantations. That the site of the infecting 
bites may also be important ia shown by the frequency 
of elephantigais of the arms in the Paolo as com- 
pared with British Guiana, where W. bancrofts 18 
common and elephantiams of the legs the rule. 
Repreasive measures have to be based on these 
premises. In the nocturnal form the infecting mos- 
quitoes must be attacked inmde dwellings; in tbe 
non-periodio form in the immediate surroundings of 
dwellings and in the bush. The former (the nocturnal 
form), as has been shown by Giglioli'!* ın British 
Guiana, is comparatively easy to eradicate. ` 

. Little repressive work against filariasis had been 
undertaken prior to 1942 in Fiji. In that year 
D. W. Amos", & retired business man who was an 
amateur entomologist, undertook an educational 
survey of the mosquito pest within the town of Suva. 
In 1948, appointed senior mosquito inspector, he 
commenced to train Fijian aesistanta in anti-mosquito 
measures and this scheme has since developed into 
the M ito Control Service. By these means the 
Fijians themselves have been made responsible in 
their villages and townships for the conduct of the 
anti-filanesis campaign. At the Central Institute in 
Suva Amos, and since Amos’s death in 1949, Tsimeh 
Rakai, his chief assistant, have trained classes of 
selected Fijian youths in this work, which comprises 
the structure and identifleation of the adult and 
larval stages of Fijian mosquitoes, and many other 
allied subjects. Up to 1948, more than 45,000 blood 
examinations had been made and an overall micro- 
filara rate of 18 per cent established. A training 
manual on mosquito control by D. W. Amos was 
published in 1944 and revised in 1947. A shorter 
edition in the Fijian language and embellished with 
original cartoons was produced by Isimeli M. Rakai!* 
in 1950. 

There is no doubt that the Mosquito Service has 
done, and 18 doing, great work for Fiji, and the 
resulta of this campaign are already a t. This 
‘was evident during: my visit to Fiji in 1950. In the 
fleld, the Mosquito Service teams have been most 
active in clearing up the surroundings of villages, in 
filling in tree holes, burning coconut shells and debris, 
cutting down jungle, burying refuse heaps and 
generally making the village Fijians ‘mosquito 
conscious’. 

Now the battle has been joined by American 
workers in Tahiti and the preliminary resulta of their 
work have been published. 

The anti-filariasis campaign in the Pacific has also 
received & great stimulus by the creation of the South 
Pacrflo Commission in 1949 and of which the first 
conference assembled m Suva in May 1950; after- 
wards & select group met in Tahiti during August 
21—September 1, 1950, and & summary of the pro- 

i has been issued!*. This was composed of 
delegates from French Oceania, New Zealand, 
Australia, Fiji, New Caledonia, Cook Islands, Samoa, 
Hawaii, University of California and other American 
interesta. 

Filariasis work in Tahiti is being conducted at 
the Institut de Récherches Médioelea de l'Oceanie 
Frangaise, Papeete, Tahiti. In July 1951, an annotated 
bibliography on filariasis, elephantiasis and related 
aspects in the South Pacific area was 198uod!T by E. 
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Massal, executive officer, and D. J. Kerrest, research 
officer, Health Department of the South Paoiflo 
Commusaion. 

Mosquito Control 


In &ddrtion to the work in Fiji, medical officers in 
Samoa have been investigating methods of mosquito 
control in filariasis. In their paper, 
a P MEME endeavoured to determine the 
maximum rone of infectivity in native villages by 
dissecting specimens of Aedes peeudosoutelloris (prob- 
ably A. |, polynssionsis) ) at selected collecting stations 

situated at various measured distances fram the 
living quarters. In doing s0, they exammed more 
than 2,300 specrmens of A. polynesionsis. They were 
to find that the highest incidence of fllarial 
infection (in the thor&x) was not in the immedia‘e 
vicinity of the huts inhabited by the Samoans, as 
might well have been expected; but the ‘index of 
transmission’ was very high in the bush and garden 
trails 175-275 yards from the centre of all the villages 
investigated. The age and sex distribution of micro- 
flaræmia in Samoans, added to the habits of the 
villagers, and the well-ascertained biting habits of 
the mosquito vectors, which coincide with the visita 
of the gardeners to their plota, all support the con- 
ception of the non-domestic transmission of this 
filariasis. In some details their findings differ some- 
what from similar researches by Byrd, St. Amant 
and Bromberg some few years earlier (1945), when 
they found the est rate of mosquito infection at 
a range of 25 from the village centre. 

The merits of m ito control and drug sup- 
pression combined contrasted have bean em- 
loyed on the grandest scale so far in Tahiti, where 

* and his colleagues have now issued their 
preliminary report upon the suppressive measures 
they have initiated for the control of filariasis, 
covering the period November 1948-September 1950. 
Their echernes were carefully planned and the total 
area was divided into nine divisions, including the 
adjacent land of Maiao. They, too, employed 
collecting stations for adult mosquitoes in order to 
determine their densities. There were no leas than 
three ‘resting’ and an equal mumber of ‘biting’ 
stations in each selected area, where recordings ware 
made two to three weeks prior to the establishment 
of control measures. 

Next, the miorofllarig-r&te per 20 c.mm. of blood 
had to be determined for each area, both before and 
after treatment with "Hetraran'. In order to obtain 
reliable data upon which to base their conclumons, 
measures varied in different areas, keepmg as & 
control one with a miorofllaria-rate of 38-6. In other 
areas different methods of suppression were instituted, 
some with ‘Hetrazan’ prophylaxis, others with 
sanitation and.DDT. The effect of the several 
methods on the percentage of persons with micro- 
filariss waa estimated at six and twelve months after 
the measures were commenced, and thus it was 
ascertained that & noticeable drop occurred in each 
of the four areas where ‘Hetrazan’ was administered, 
whereas wherever anti-mosquito measures were 
instituted there was a drop in the numbers naturally 
infected to 0-6 per cent. 


‘Hetrazan’ Prophylaxis 
Olinical work on ‘Hetrazan’ in human filariasis was 
initiated by Santiago-Stevenson and others’ on 
twenty-sixpersons harbouring W. bancroftt in Puerto 
Rico. When it was ge i ea in doses of 
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0-5-2-0 mgm. per kgm. bedy-weight three times 
daily, the number of microfllanse was greatly reduced. 
by the second day and in some 34-6 per cant they 
disappeared entirely. Afterwards, work was ocon- 
tinued in British Guiana! and on the Island of B. 
Croix", and again substantial reductions of micro- 
fllarie were obtained which persisted for three to 
twelve months. 

The exact dosage of ‘Hetrazan’ and the length of 
the course necessary to banish miorofilarie from the 
blood has not even yet been finally determined. I 
found? in Fiji that, if the deep venous blood is exam- 
ee although no microfllarie may be present in 

circulation, they can be 
faerie: This leads to & consideration of the 
mode of action of ‘Hetrazan’. Hawking, Sewell and . 
Thurston“ have shown that mucrofilaria (W. ban- 
orofit) in enclosed cavities, such as the pleura, or in 
& hydrooele sac, are not affected by 'Hetrazan'; but 
that, after treatment, they congregate in the liver, 
where they are attaqked and devoured by leucocytes. 
It appears probable that ‘Hetrazan’ modifies the 
miarofllarie in some manner 80 that the leucocytes 
are attracted to them as if by some opeonizing effect. 

It would seem that & very considerable reduction 
wc rase tica cniin cerise 
of ‘Hetrazan’, but that larger ones are more lasting. 
Halawani™ in treated ambulant cases (W. 
banorofit) with “Hetrazan’ in doses of 0-9-2" per 
kgm. three times daily. In Indian nocturnal iasis 
(W. banorof&), Raman and colleagues" gave 0-46— 
2-2 mgm. per kgm. similarly for twenty-one days 
with a similar result. In Hast Africa, Laurie and 
associates"’ have given ‘Hetrazan citrate’ in doses as 
high as 12 mgm. per kgm. every twelve hours for 
three days to banish miorofllarie from the blood. 
Nine m! tely infected patients reoeived a single 
dose of 20 mgm. per kgm., and it was found that 
mierofllaris were absent from the blood two years 
later; but it is laid down that those patients with 
greater numbers of microfllarim are definitely more 
difficult to sterilize than those with amaller numbers. 

The most detailed account so far of the control of 
filariasis with ‘Hetrazan’ has been. published by 
MoGregor, Hawking and Dean Smith* at the Medical 
Research Council's Field Station in the Gambia. 
The dosage of ‘Hetrazan citrate’ was 25 mgm. per 
kgm. daily for five days. Of 154 infected persons 
who completed the prescribed course, 64 per cent 
had their blood free fram microfllarise so long as ten 
months later. In the remainder who did not respond 
80 satisfactorily the perasitexmia was substantially 
reduoed. 7 

It is not surprising to learn that these large doses 
were not well tolerated and toxic effects appeared in 
one quarter. This form of medication soon became 
unpopular and it was only with great difficulty that 
the trial was completed. 

In non-periodio Paciflo filariasis, the mucrofilariss 
are possibly more difficult to exterminate. In addition 
to the work of Beye and colleagues m Tahiti, Gaillard 
and Mille?* gave small doses—2 mgm. per kgm. three 
times daily for seven days—and microfilaris were 
banished in 87 per cent for about four months. It is 
still open to question whether one large loading dose 
is more effective in reducing microfilarasmia than & 
more prolonged course of smaller ones. 

It would thus seam probable that the dis 
proportion of the severer manifestations m the two 
forms of filariasis, nocturnal and non-periodic, dis- 
cussed in this article remforces the argument that, in 
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the former (W. bancrofti) infections and in the latter 
(W. pacifica), we are dealing with separate entities 
iip necessitate different methods of prophylaxis 

and possibly of treatment as well. (The statement 
made by MoGregor and odlleagues that out of 608 
Gambians examined there were only mix with signs 
of filarial disease and that the people regard it as 
altogether of minor Importance: must also be borne 
in mind.) 

Owings 16 the sadnsetainiy of tho dosage aud isik 
of treatment with ‘Hetrazan’ in order to benish 
microfilgris from the peripheral blood for a sufficient 
time to render mass application & practical propoai- 
tion, added to the almost insuperable difficulties 
which arise in carrying through such & programme in 
Polynesians, there exista at present & prejudice 
against this form of causal prophylaxis. The minimal 
infective microfilarial concentration in the blood 


According to my observations™ it is about four 
microfilariss per 20 c.mm. of blood. 

It appears probable that ‘species sanitation’ against 
the maim vector, as had been practised in Fiji and 
Rarotonga, and now in Tahiti, promises to be the 
moet effective measure in the ultimate eradication of 
Paciflo filariasis, and that the actual out of 
repressive measures should. be left to specially trained 
teams of Polynesians. 
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OBITUARIES 


Dr. C. S. Hudson 


Tus death oocurred suddenly on December 27, 
1852, of Dr. O. 8. Hudson at the age of seventy-one, 
and carbohydrate chemists all over the world mourn 
the ing of one of their greatest leaders. 

Oleade Bilbert Hudson was born in Atlanta, 
Georgi&, and spent & happy boyhood in Mobile. 
He entered Prinoeton University in 1897 in order to 
study for the Presbyterian ministry. He became go 

terested i during his course for the B.8. 
he decided to become a 
(19001) he was elected 
into an endowed fellowahip in experimental science 
at Princeton and began an investigation on the 
ee of milk sugar, under W. F. Magio, 

feasor of p . This first investigation, 

in 1902 he was twenty-one, marks 

Ihe teecame OF Ae Pelis a eie ER 

two hundred and fifty publications on the carbo- 
hydrate gro ie m 

Hudson’s leanings were towards the physical 
aide of chemistry, and he spent a profitable year 
with Nernst at Gottingen (1002-3). On returning 
to the United States he became a research assistant 
to A. A. Noyes in Boston, and then he held an 
instructorahip in physics at Princeton (1904-5) 
and at Illinois University di after holding 
severel other posta he was imted chemist to 
the Bureau of Washington, where he 
stayed until 1919. He then became a consultant 
chemist for four years, afterwards joining Frederick J. 
Bates at the National Bureau of Standards, where 
he carried out many notable researches up to 1929. 
In this year he was invited vo the profeasorahip of 
chemistry inxthe U.S. Publio Health Service, where 
he remained until his retirement at the age of 
seventy. During his tenure of this latter post he 
was enabled to secure the assistance of a succession 
of brilliant young scientists who, inspired by his 
able leadership, have achieved world-wide dis 
tinction. 

Among his many great works on carbohydrates, 
Hudson’s contributions to preparative methods 
and to the relationship between rotatory power and 
pedis coni while hia famous ne rule' 

test single personal contribution 
a seared ng the most notable landmarks in 
carbohydrate chemistry. He was a brilliant experi- 
mentalist and his writings bear the stamp of a master 
mind. He infused his passion for the sugars into his 
many pupils, who bore him great respect and 
devotion. 

In the late 1020's he engaged in a notable con- 
troversy with the late Bir Norman Haworth regarding 
the ring structure of certam of the and 
folowing his eventual acknowledgment of the 
correctness of Haworth’s views the two began a 

' which both greatly treasured. The resulta 


of this were seen in the fi of the 
“Advances in Carbohydrate , to whioh 
Hudson as the senior editor perti devoted 


the last few years of his life and from the guidance 
of which he will, indeed, be sadly missed. He was 
largely instrumental also for founding the “Starch 
Round Table”, which provides an annual forum for 
discussions on this important foodstuff, 

Many honours came to him, particularly from the 
American Chemical Society. He received the Borden 
Medal and Award (1941), the Nichols Medal of the 
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New York Section (1916), the Willard Gibbs Medal 
of the Chicago Section (1929), the Richards Medal 
of the North-Eastern Section (1940) and the Hle- 
brand Prize of the Washington Section in 1981, etc. 
He was & member of the National Academy of 
Sciences, and the Chemical Society in London elected 
him to honorary fellowship. He received the major 
share of the Sugar Research Foundation Grand Award 
in 1950. 

Hudson loved life and lived it to the full. He 
was a delightful companion with an inexhaustible 
fund of ‘true’ stories, and he engaged the affection 
of all who knew and admired his wisdom. He is 
survived by his wife (EHrin- Gilmer) and by two 
married daughters. M. Sracsy 


Prof. C. J. Hawkes, O.B.E. 


Chanas Jous Hawxme commenced his profes- 
sional career in the ine rooms of the Navy, and 
from there, in 1912, he became joint secretary of the 
Royal Commission on Fuel and under the 
chairmanship of Admiral of the Fleet Lord Fisher. 
Thenceforward, Commander Hawkes was in the 
forefront of naval research at a crucial period in 
naval history, and as the first superintendent of the 
Admiralty Engmeering Laboratory he did much to 
develop j^ heavy-oil engine for gubmarineg. 

His reputation as a leading authority on the 
heevy-oil engine ied him when, in 1920, he 
was appointed professor of mechanical, marine and 
civil engineering in the University of Durham. His 
work at King’s College, Newcastle upon Tyne, was 
paralleled by his zealous participation in the activities 
of the North East Coast Institution of Engineers and 
Shipbuilders. Of this important body he eventually 
became president, gold medallist and honorary fellow, 
and his papers, including the fourth Andrew Laing 
Lecture, were outstanding contributions to the 
Institution’s Transactions. Prof. Hawkes’s work was 
well known abroad and his knowledge of his subject 
won the regard of many engineering bodies. He was 
elected an honorary member of the American Society 
of Naval Architects and Marine Engineers, and, in 
1838, had the unusual experience of making an 
after-dinner speech by radio on the occasion of the 
Society’s annual dinner in New York. His research 
was not confined to heavy-oil engines. In Newcastle 
upon Tyne he inspired and superintended university 
research and served on the Heat Engmes Trial Com- 
mittee of the Institution of Civil Engineers, of which 
he was a full member.  Insistent always on the 
importance of practical training as a basis for academic 
studies, he underlined this belief by eniin 
work on the Board of Trade 
on Marine, Engineers’ Certificates, for ince service 
he was awarded the O.B.E. 

To the younger generation of engineers and to his 
university colleagues in Newcastle upon Tyne, 
Hawkes will be remembered for his buoyant and 
witty spirit, and for his sincere interest in the good 
of his students and mechanics. He was always 
approachable and was as much at home, and greeted 
with as much affection, in the workshops as in tho 
lecture theatre. His rich store of naval anecdotes, 
through many of which he recalled his work under 
Admiral Fisher, are still remembered along Tyneside. 
Though relatively late to university work, he 
did much on Faculty and Senate to raise standards, 
and it fell largely to his credit that Armstrong College 
waa well known as a centre of progressive engineering 
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education. Prof. Hawkes to carry the College 
through to ita new status of King’s College, and it 
was for his valuable work over & period of twenty-six 
years that the University of Durham conferred on 
“him the title of emeritus professor, and the honorary 
degree of doctor of science. His death on January 30 
at the age of seventy-two represents a logs to his 
many friends on Tyneside, and to the related spheres 
of engineering and education. 
W. Fenm Ossie 


Prof. Nathan Banks 


Pror. NATHAN Banks, emeritus curator of insecte 
-m the Museum of Oomparative Zoology, Harvard 
University, died on January 24 at the age of eighty- 
four. Prof. Banks was born at Roslyn, N.Y., on April 
18, 1868. He received a B.S. degree from Cornell 
University in 1889 and an M.S. from the same 
University in 1890. He was ret tage the aoe 
of Entomology, U.S. of Agri 
during 1890-1916. In 1916 he was e. mx 
of insects in the Museum of Comparative Zoology, 
Harvard University, a post which he held until 1944. 
Banks was one of the best-known entomologiste of 
his time. He published extensively on Neuroptera 
and other orders of insects and also on spiders, and 
he built up and maintained ın the Museum of Oom- 
parative Zoology at Harvard one of the finest 
collections of insects in America. He is noted also 
for his bibliographical work on the literature of 
insects. We, his associates at the Museum of Com- 
parative Zoology, feel his loas very deeply. ^ 

P. J. DARLINGTON, JUN. 





Mr. Rhys Jenkins 


Wire the death at Hastings on January 27 of 
Rhys Jenkins, the engineering world loses its oldest 
and ite'foremost historian. Born so long ago as 
Beptember 29, 1859, in the village of Mountain Aah, 
Glamorganshire, Jenkins served an apprenticeship in 
the engineering works of Richard Nevill at Llanelly 
and then was & dreughteman in well-known works 
in Leeds, Grantham and Gamsborough; in 1884 he 
joined the examining staff of the Patent Office, from 
which he retired as a senior examiner in 1920 after 
thirty-six years service. He had joined the Institution 
of Mechanical Engineers in 1880 and had therefore 
been a member for more than seventy years. 
Immersed as ho was at the Patent Office in the 
history of inventions, he devoted bis leisure to the 
systematic study of a great variety of industries, 
visiting many localities, oollating material from 
manuscripts, local histories, State records and the 
like, and thus amassed a wealth of information which 
was critically examined and arranged. His first work 
of note was his book “Power Locomotion on the 
Highway” (1896), followed six years later by his 
“Application of Mechanical Power to Road Vehicles” 
—a mine of information for researchers. These were 
followed by a succession of historical surveys pub- 
lished in the technical press and various j ; 
With other &nd studente of engineering 
history, he beea the Wale omina celebrations 
at Birmingham in 1919, and on the formation next 
year of the Newoomen Society for furthering the 
study of the history of engineering and technology, 
became one of its most active members and served 
as president during 1924-25. He enriched ita Trans- 
achons with -paper after paper, dealing with such 
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matters as the iron industry, the steam engine, fire 
engines, the work of Savery, Newcomen, Jonathan 
Hornblower, Arthur Wolff, and others. At nearly 
every summer meeting of the Society in ita earlier 
days he was able to review the industries of the 
district visited. A major work was his ‘James Watt 
and the Steam Engine" (1927), written in col- 
laboration with the late Dr. H. W. Dickinson. The 
esteem with which he was held by his fellow members 
was shown by the re-publication by the Council in 
1936 of his miscellaneous papers which had appeared 
before 1920. E. C. SxrrR 


NEWS an 


Prof. T. G. B. Osborn 


Paor. T. G. B. OsBozx, who has been Sherardian 
professor of botany in the University of Oxford since 
1937, is retiring from that chair. He went to' Oxford 
from the University of Sydney, Australia, where his 
researches in the ecology of natural and semi-natural 
vegetation laid a firm foundstion for later work. 
Under his guidance the Department of Botany 
remained happy during a period when botany in 
Oxford was in the cramped i 
of the old building. It was owing to his initiative 
that the Department moved to the new laboratory 
m the Museum, and there close co-operation with the 
Botanic Gardens, first begun by him, is still main- 
tained. Indeed the great improvements in the Gardens 
which have oocurred in recent years owe much to his 
expert supervision and advice. Prof. Osborn has 
been active in Uni business and, especially 
during the War, in advisory work for the Agricultural 
Ressaroli’ Counbil and othar publio bodice These 
calls upon his time and i those associated 
with the design of the new laboratory were so great 
that his own researches imevitably suffered. The 
solid achievement of causing the new laboratory to 
be built will be found, perhaps, to be a greater 
contribution to botany than any series of laboratory 

i : Oxford will regret the departure of a 
profeesor who has advised and guided his colleagues 
with tact and, forbearance. 


Prof. C. D. Darlington, F.R.S. 


Pror. O. D. DARLINGTON, who is to succeed 
Prof. T. G. B. Osborn, waa born in 1903 and educated 
at St. Paul's School and Wye College. On graduati 
he joined the steff of the John Innes Horticul 
Institution, of which William Bateson was then 
director. A year or so earlier Bateson had returned 
from a visit to the United States, where he had seen 
evidence which convinced him that the proper study 
of genetics required also study of the chromosomes. 
He then appointed W. O. F. Newton to his staff as a 
oytologist, and when Darlington went to the Institu- 
tion he also joined in this new line of work. Newton’s 
early death in 1927 pub an end to their collaboration 
and left Darli to continue, at first virtually 
alone. Soon ai however, by & growing body of 
research students he then that remarkable 
series of advances which turned cytology from a 
descriptive into an analytical study, with its own 
principles, and taking ite place as an essential part of 
cee denda pleut a alr ene science. The new 
cytology was expounded in the now famous ‘Recent 
Advances in Cytology”, and it reached ite zenith with 
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Wa regret to announce the following deaths: 


Father A. Gatterer, S.J., director of the Astro- 
physical Laboratory, Specola Vaticana, Castel Gand- 
olfo, on February 17, aged sixty-seven. 

"Prof. Justin Jolly, professor of histophyaiology in 
the Collège de France and aoadémioten libre of the 
Paria Academy of Sciences, on February 1, aged 
eighty-two. 

Prof. N. A. V. Piercy, profeasor of aeronautical 
engineering in the University of London (Queen 
Mary College), on February 1, aged sixty-one. 


` 
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the smaller though no lees important book ''The 
Evolution of Genetic Systems", which discussed and 
presented the chromosome mechanism, in all its great 
variety of forms, as the produot of evolution by 
natural selection. 

During this period Darlington had been appointed 
first head of the later, 
when Bir Daniel Hall retired in 1939, director of the 
‘John Innes’. He saw the Institution through the 
difficult period of the War, during which the old 
buildings at Merton suffered serious damage, and 
its removal to & new and very much 
larger hame at Bayfordbury. He was elected to the 
Royal Society in 1941 and received a Royal Medal 
in 1946. At the same time his interests extended to 
cover genetig as an even wider discipline, well 
exemplified by his writings on cytoplasmic heredity, 
viruses and cancer which he presented as part of tho 
broader pioture in which heredity, development and 
infection were all joined together for the first time. 
Prof. Darlington takes a wide knowledge and under- 
standing of plants, horticultural as well as botanical, 
to his new i agni at Oxford, which will provide 
opportunity for presenting, in a broader fleld, genetical 
science as the firm base fram which so much in 
modern biology can be sean to spring. 


Soclety for Visiting Sclentists 


Prof. A. V. Hill and Sir Harold Spencer Jones, 
resident and past-president respectively of the 
Booty for Visiting Scientists, have issued an appeal 
for funds to enable the Society not only to extend 
but even to maintain ita activities. In 1944, when 
many Allied scientists were working in Britain, the 
Society was established in London, on the initiative 
of the British Council and in consultation with the 
Society, &s a centre where overseas and British 
scientists could meet. The Sooiety has expanded 
rapidly ; it has become widely known abroad, and 
considerable goodwill towards science in Britain has 


international science, as represented by Unesco and 
the International Scientific Unions, as well as of 
Government science in Britain and of many learned 
societies. It is on friendly and co-operative terms 
with the scientific liaison officers of the Commonwealth 
countries and with the science resentatives of 
other countries. At the Society’s House, there is at 
the disposal of scientiflo institutions and of individual 
scientista a body of information about science and 
scientists not easily available elsewhere, and this 
is drawn on by many at home and overseas. The 
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Overseas Science Students Assocation, formed in 
1952 to weloome postgraduate acience studenta from 
other countries and to bring them into closer contact 
with each other and with the scientific life of Britain, 
has ite home m the i of the Society for 
Visiting Boientiste. The Bociety's financial resources 
were hitherto derived mainly from an annual grant 
of £4,000 from the British Council. The recent 
reduotion in the Government’s grant to the British 
Council as a whole has forced the Council to halve 
ita annual t to the Society. To enable the 
Society to ction efficiently, at least £6,000 per 
annum is required ; it is therefore necessary to raise 
an annual sum of £4,000. It ıs hoped ‘that much of 
this sum will be contributed by corporations and 
individuals through deeds of covenant, though other 
subscriptions will, of course, be welcamed. Inquiries 
should be sent to the Honorary Treasurer, Society 
for Visiti Scientists, 5 Old Burlington Street, 


London, W.1. j 
Flamsteed's Observatory 

TRHASUBY & has been given to a scheme, 
proposed. initi by the Astronomer Royal, under 
whioh the historic buildings of the Royal Observatory 
at Greenwich will be taken over, as are vacated 
by the removal of the Observatory to ceux, 


by the National Maritime Museum. These include, 
the original building, designed by Sir Christopher 
Wren, and built in 1675, containing the Octegon 
Room (the observatory of the first Astronomer Royal, 
the Rev. John Flamsteed), and the various additions 
made during the eighteenth century. The historic 
instrumenta, which have played so large & part in 
the progress of fundamental astronomy, will remain 
at Greenwich. They include Halley’s transit mstru- 
ment—the first transit instrument to be used in 
England; the zenith sector, with which Bradley 
discovered the aberration of light and the nutation 
of the earth’s axis; and the Airy transit circle, 
installed in 1851, which by international agreement 


defines the zero of longitude. It is the intention of! 


the director of the National Maritime Museum to 
move & portion of the exhibits relating to navigation 
from the main museum to the Observatory, which 
will beoome an Annexe of Astronomy and Navigation. 
This is peculiarly appropriate, as the Royal Observa- 
tory at Greenwich was established by Oharles IT in 
the interests of navigation. The Wren building, 
which suffered damage durmg the War, has been 
repaired by the Ministry of Works and restored ss 
nearly as possible to its original a ce. It is 
that the Octagon Room vil be opened to 
the public about the beginning of May. The Shepherd 
24-hr. electric clock, outside the main gate, which 
is an object of interest to visitors, will remain in 
position. The custom of dropping the time-ball at 
18.00 hr. each day has been resumed: the time-ball 
was installed in 1838 and provided the first public 
time-signal in Great Britain. 
‘Agriculture In the United States 


Durma the years 1945-50 Mr. A. N. Duckham, 
then agricultural attaché to the British Embassy in 
Washington, travelled all over the United States, 
gaining an insight into the methods of farming in 
each of the forty-eight States he visited. An inter- 
esting account of his experiences is given in an 
illustrated booklet entitled ‘‘American Agriculture : ite 

und and ite Leasons” (pp. 78+ 4 pl.; London : 
H.M.8.0., 1952; 25. 6d. net). The chief objecta of 
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this report are to provide the necessary technical 
and commercial background for a proper under- 
standing of farming methods in the United States, 
and to pair’ out features of their agriculture which 
may hold positive (or negative) leasons of potential 
value to the British farmer. The subject is dealt with 
from four main aspecta—geographical and social : 
background; rural organization and agricultural 
services ; production techniques; and farm organ- 
ization and labour ecanomy—while maps and 
statistics giving crop &creages and yields, number of 
livestock and machines, ete., are included in an 
appendix. Throughout the report it is abundantly 
ear how differences in soils and climate, natural 
resources, land-tenure systems and social background 
have influenced the development of agriculture in the 
two countries of Great Britam and the United States, 
and that in general no direct comparison can be made 
between their farming practices. Nevertheless, Mr. 
Duckham sppears to regard the human element as 
the chief cause for present-day differences, the 
British farmer taking & special pride in good hus- 
bandry, whereas his American counterpart attaches 
more weight to efficient organization and labour 
economy. Each, he maintains, has something to 
learn from the other, and, if this were achieved, 
rural standards on both sides of the Atlantic would 


Rabbit Problem In Gotland Island 


In Bulletin No. 9 of the Royal School of Forestry. 
Stockholm (Stockholm: Kungl. Skogabdgskolan, 
1952; 5 kr.), G. Notini and B. Forselius discuss the 
methods which have been undertaken to exterminate 
the wild rabbits on Gotland Island. The wild rabbit 
was introduced into Sweden with the object of pro- 
viding & new game animal of commercial ue. 
Vigorous stock was selected and care was taken to 
ensure the. proper environmental conditions, based 
on accumulated experience in where 
the stock had become more or leas stabili excess 
numbers being kept down by small predatory animals 
and also disease. As has occurred in other parte of 
the world where mammals, birds and plants have 
been introduced outside their own habitat, the 
rabbita in Gotland increased rapidly in numbers. 
None of their ordinary checks waa prpeent, the only 
one being the oooeaional severe winters experienced 
in the island. The ordinary methods of man— 
shooting, poisoning, snaring, eto.—but not poison, 
have proved ineffective; poison is as too 
dangerous. The rabbit problem has ore been 
transferred from the Game Department to the 
domain of rural economics. The rabbit to-day in 
Gotland constitutes such & menace to sylviculture 
and agriculture that it ia ranked with the small 
rodents. Work is now being undertaken on the intro- 
duction of the virus disease Myxomatosis cuntouls 
into the Gotland rabbit population. These trials are 
on similar lines to those already in operation in 
Australia, where considerable success has alread 
been reported (see Nature, 170, 7; 1952), and it wi 
be interesting to see how the results in the two 
different hemispheres will eventually compare. 
Problems in the Calculation of Interplanetary 

Orbits 

Iw & paper on “Interplanetary Orbite” (J. Brit. 
Interplanetary Soc., 11, No. 5, September 1952), J. G. 
Porter points out two fundamental errors in dealing 
with interplanetary travel (the discussion being 
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limited almost entirely to the earth—moon system) 
which should be noted by all serious students of 
astronautica. First, although computers use seven- 
figure tables, probably only five figures are trust- 
worthy, because the oo-ordinates of the sun and 
planeta are doubtful beyond five decimal places in 
astronomical unite, and in consequence of this oon- 
siderable errors in miles or kilometres are inevitable 
in many of the calculations. . The second possible 
source of error arises fram the fact that tho move- 
ments of the bodies in our solar system may not be 
amenable to accurate treatment by the old olaagioal 
mechanics. Porter gives a number of instances where 
mportant factora have been more or leas ignored ip 
the computations. For example, some have aaserted 
that it would be economical to send & space ship to 
the neutral point between the earth and the moon, 
this point being about 24,000 miles from the moon, 
and then to allow it to fall relatively slowly towards 
the moon. But, as Porter pomts out, the attraction 
of the sun is nearly double that of the earth or the 
moon &b the neutral poinb, and this would control 
the ship, which would then describe an orbit about 
the mm. Even if the supposed possibilities regarding 
the neutral point are completely excluded from con- 
sideration, difficulties of a serious nature would arise 
in other ways. 

If it ia decided to travel to the moon in an elliptical 
orbit, the speed of approach to the moan will be so 
high that & large amount of fuel must be used in 
braking (in the paper some figurea are given on this 
matter) and, mstead of travelling in an elliptical 
orbit for nearly five days to reach the moon, 15 would 
be as efficient to travel m & parabolic orbit which 
would require & little more than two days. Another 
difficulty arises if a ship is perturbed by some other 
body because, though there may be a small increase 
in the acceleration, nevertheless whan this has ceased 
the velocity inorease remains and the effect on the 


distances can be very great. All this demands that. 


the initial conditions of velocity, distance, and angle 
of projection of the ip should ^be accurately 
determined; but evan with the greatest accuracy, 
occasions will arise when pro-computed orbite will 
ire modification. How such modifloations could 
be oamputed during flight may present serious 
problems to future interplanetary navigators. 


Temperature of the Chromosphere 


A PAPHR by Shotaro to on the “Kinetio 
of the Ohromosphere”’ (Pub. Astro. Soo. Japan, 
3, No. 2 (1951), and also Oonirib. Inst. Astrophys., 
Kyoto Unw., No. 17) examines all the available data 
regarding the temperature of about 80,000? O. of the 
corona, and pointe out the diffloulties of accepting 
this high temperature. Redman derived it from the 
contour observation of the chromosphere emission 
dee. mo epee er Deter 4, 1640 (his resulte 
in Mon. Not. Roy. Astro. Soo., 102, 140; 
; but Miyamoto gives a number of reasons for 
cece Ge es a Ta He does not, however, 
attempt to complete the low-temperature h > 
but refers to the paper by Woolley and en on 
“Ultra-Violet Emission from the’ Ohromosphere’’ 
(Mon. Not. Roy. Agiro. Soo., 110, 358; 1950), which 
after he had written his paper. Miyamoto 
claims that they are in general agreement with his 
low-temperature hypothesis, and, while admitting 
the anomalous excitation of the chromosphere as an 
observational fact, he does not accept this as neces- 
sarily implying & high kinetic temperature. 
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Journal of the Madras Institute of Technology 


Tan Madras Institute of Technology, which is 
Situated at Ohromepet, fourteen miles from Madras, 
was founded in July 1949, aud now the first number 
of its Journal has appeared (1 , No. 1; August 1952. 
Ra. 4, 85. or 1 dollar per issue ; Ra. 8, 16s. or 2 dollars 
& year), edited by the professor of applied mathe- 
matics in the Institute, Dr. A. Narasinga Rao. The 
Institute was started with & gift of Rs. 500,000 from 
Sri O. Rajam, a grant of Rs. 500,000 from the 
Madras State Government and a number of smaller 

from various organizations and persona. It 

with education and research (pure, apphed and 
sponsored) in the physical sciences, engineering and 
technology, and until now it appears to have con- 
centrated mainly on the educational side—and 
rightly so; but the time is fast approaching when 
the research activities will play an equally important, 
if not the major, part in the life of the Institute, and 
it is therefore fitting that the Journal should be 
started, wherein the fruits of new knowledge can be 
published. The Institute offers course extending 
over three years, during the first year of which the 
studenta follow for the most part & general course in 
the basio sciences (mathematics, phydios and ehem- 
istry) and basic engineering subjecta. After that they 
specialize in one of the four faculties, which are as 
follows (numbers of second- and third-year studenta 
in each faculty being shown in brackets): sero- 
nautical engineering (10, 24), automobile engineering 
(24, 28), electronics (28, 18), and instrument tech- 
nology (8, 7). After & short description and faculty 
notes on the activities d eee 
of the first number of the Journal is devo to 
articles as follows: ‘Aeronautical Science To-day”, 
by Dr. W. Repenthin, heed of the Faculty of 
Engineering of the Institute; ‘Numerical Calcula- 
tions in Electrical Engineering and Electronics : 
Part 1, Calculation of Determinants”, by Prof. R. 
Filipowsky, head of the Electronics Faculty of the 
Institute; ‘Oxidation of Hydrocarbons”, by Dr. 
8. V. Anantakrishnan, visiting professor of chemistry 
in the Institute; ‘Note on a Method of Transient 
Analysis", by K. E. Clarke, of the Electrical Engin- 
eering Department, University of Ceylon; ''On the 
Kalidasa Effect", by Dr. A. Narasinga Rao; ''Intro- 
duction to the Giorgi System of Unite", by Dr. R. 
Wallauschek, head of the Faculty of Instrument 
Technology in the Institute; ‘Patent: ita Law and 
Practice’, by Prof. V. Subramanian, visiting pro- 
feasor of the Institute ; and “On a Method of 
measuring very Small Time Intervals”, by A. Suszkin, 
laboratory research engineer in the Institute. A 
number of short notes completes tho issues. 


Fusarlum Contamlnatlon of Graln 


Tra prevalence and taxonomy of Fusarium 
in cereal seed in Canada is considered in detail in & 
recent paper by W. L. Gordon, óf the Dominion 
Laboratory of Plant Pathology, Winnipeg (Canad. J. 
Bot., 30, No. 2, 200; 1952). In all, of about four 
thousand seed samples of wheat, barley and osta 
which have been examined (a hundred kernels per 
sample), the statistics show considerably heavier 
infections in Eastern than in Western samples. A 
total of sixteen species and varieties of Fusarium, 
classified in nine sections of the ganus, was isolated. 
(Ehe classification used is that of Wollenweber and 
Reinking, but some sections have been extensively 
revised in conformity with the views of Snyder and 
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Detailed diagnoses, lne illustrations of 
conidia and chlamydospores, and some good photo- 
. graphs in colour of monoconidial cultures of the wild 

type of each species, variety or form are given.  - 


Chromatography of Phycocyanin 

E. O. Wassink and H. W. J. Rageth have 
reported on & paper chromatographio analysis of the 
blue solution obtained by the acid hydrolysis of the 
photosynthetioally active ahromoprotein, phyoo- 
eyanin, of the blue-green algm Osotllaterta (Proc. 
Kontnkl. Nederlandse Akad. van Wetensch., Ber. O., 
LV, 4, 402; 1952). The analysis yielded sixteen 
amino-compounds of which thirteen were known 
amino-acids and' three were unknown substances, 
one of these last being present in relatively large 
amount. inine was absent; but otherwise the 
assay of the Oscillatoria phyoocyanin did not reveal 
important differences from the bulk proteins of the 
green algw Ohlorella vulgaris (with chloroplast 
proteins) or from horse hæmoglobin. 


Blundell's School Sclence Society 

TH seventh issue of the Btundell's School Science 
Society magazins again ahows the remarkably fine 
work being done at boarding schools in Britain in the 
training of young scientists. One article, for example, 
describes some studies of the biology of ivy-leaved 
duckweed (Lemna irteuloa) by a senior boy, M. J. 
Corrigan. Among the questions he investigated were 
methods of encouraging growth, the effect of tem- 
perature and the role of auxin on growth, the 
growth of the plant under different wave-lengths and 
mtenatties of light, as well as the reasons which cause 
Lemma trisulog to sink to the bottom of a canal in 
winter and to cause ita fronds to float’ just below the 
water-surface at other times.  Corrigan's article is 
supported by two others by boys who, like him, have 
.been awarded school prizes for their original work. 
The magazine also describes the many i held 
by the Science Society during 1951-52 and the 
records compiled by individual members and sub- 
commiitteea of the Society in and around Tiverton. In 
addition there is an admirable account by two boys 
of a recent visit to an old but recently resuscitated 
iron-worka at Dunsford. 


Hansen.) 


Fourteenth International Congress of Zoology, 


Copenhagen 

Tua Fourteenth International Congress of Zoology 
will be held in Copenhagen during August 5-12. It 
has-been decided to have & fairly large number of 
sections, so that comparatively flelds can 
be discussed, and & provisional list of sections (with 
the name of each organizer) has been arranged as 
follows : nomenclature (Dr. H. Lemche), invertebrate 
p ott (Prof. Chr. Poulsen), vertebrate 
zoology (Dr. E. Nielsen), ternary zoology (Dr. M. 
Degerbel), roogeography f. R. Spérck), speciation 
(Dr. F. Salomonsen), genetics of populations (Dr. H. 
Lemche), cytology (Dr. H. Holter), sub-mioroecopical 
structure of animals (Prof. H. V. Brendsted), animal 
regeneration (Prof. H. V. Brsndsted), morphogenesis 
'(Prof. H. V. Brøndsted), animal paychology and 
othe (Dr. H. Poulsen), comparative physiology 
(Prof. P. Brandt Rehberg), parasitology (Prof. M. 
Ghriatiansen), nematology (Dr. P. Bovien), terrestrial 
ecology (Dr. Ellinor Bro Larsen), marine ecology 
(Dr. G. Thorson), entomology (Dr. 8. L. Tuxen), 
vertebrate systamatics (Dr. M. aon and in- 
vertebrate systematics (Dr. P. L. Kramp). Four 
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meetings have been planned at which lectures 

about an hour will be given on ios of 
general interest, followed by discussion. the 
section meetings & will be invited to give a 
lecture lasting about forty minutes, which will cover a 
central problem of the section concerned ; added to 
this, members may read short papers, not more than 
twenty minutes in duration, and also give brief 
demonstrations of animals, slides, Alms, eto. The 
official of the Oongress will be English, 
French and German. All who wish to contribute to 
the proceedings or reserve hotel accommodation 
should communicete with the secretamat before 
April 15; the last date for registration 
is June 1. All communications should be addreased 
to the secretariat of the Congreas at Krystalgade 27, 

K 


jose ed before the Congress a colloquium, 
organized by Mr. Francis Hemming, will be held by 
the International Commission on Zoological Nomen- 
clature, officially representing the International Union 
of Biological Sciences. the Congress a 
colloquium will be held on ‘‘Zoogeographioal Problems 
of the Deep-Sea Fauna", organized by Prof. R. 
Sparok. : 

Rumford Bicentenary Celebrations In the United 

States 


Ta bicentenary of the birth of Benjamm Thomp- 
son, Count Rumford, on March 20, 1758, will be 
celebrated in the United States at Boston, during 
March 26-28, by the American Academy of Arts and 
Sciences- The social functions in the celebrations 
will be a dinner on March 26, at which Sanborn C. 
Brown, of the Maseachusetta Institute of Technology, - 
will give an acoount of his researches into the life 
of Rumford, and on March 27 a cerem: will be 
held at which Rumford Medals of the Academy will 

De pee. to Profs. E. Fermi, W. E. Lamb, jun., 

Onsager. In addition, during the morning 
and afternoon of March 27 and the morning of 
March 28, respectively, the following three symposia 
will be held, ab which the speakers will be as shown : 
reoent developments in thermodynamics (Prof. P. W. 
Bridgman, Harvard; Sir Alfred Egerton, London ; 
Prof. L. Onsager, Yale; and Prof. F. E. Simon, 
Oxford); recent developments in stomic spectro- 
soopy (Dr. M. Deutach, Maasachusetta Institute ; 
Prof. W. E. Lamb, jan., Stanford ; Dr. E. M. Puroell, 
Harvard; and Prof. I. I. Rabi, Columbia); and 
te in nuclear physios (Prof. E. 
Fermi,'Ohicago ; Prof. J. R. Oppenheimer, Institute 
for Advanced Research, Princeton; Prof. M. Bieg- 
bahn, Nobel Institute, Stockholm ; and Prof. V. F. 
Weiaekopf, Massachusetts Institute). 


The Night Sky In March 


New moon oocurs on March 15d. 11h. 05m., v.T., 
and full moon on March 80d. 12h. 5&m. The following 
conjunctions with the moon take place: March 
4d. 28h., Saturn 8? N.; March 17d. 20h., Venus 
$^ N.; March 17d. 20h., Mars 5° B. ; March 18d. 06h., 
Jupiter 6° 8. In addition to these conjunstions with 
the moon, Venus is in conjunction with Mars on 
March 17d. 23h., Venus being 7? N. Mercury Bets at 
19h. 20m. at the beginning of the month, but draws 
closer to the sun and”is in inferior conjunction on ' 
March 18, after which it becomes & morning star, 
being, however, too close to the aan for observation 
during. the remainder of the month. Venus, an 
evening star, sets at 21h. Sim, 31h. 45m. -and 
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20h. 50m. at the beginning, middle and end of the 
month, respectively, and is conspicuous in the western 
Sky for some time after sunset. The visible portion 
of the illuminated disk varies between 0-882 and 
0-070 and the stellar magnitude averages about — 4-2, 
the greatest brilliancy (magnitude — 4-3) being 
attained on Maroh 8. Mars is visible in the early 
part of the night, and seta at 20h. 55m. approximately 
throughout the month. About the middle of the 
month it is a little north of o Piscium, and later it 
moves into the constellation of Aries. Jupiter seta at 
28h. 35m, 28h. 20m. and 22h. 15m. on March 1, 15 
and 81, respectively, and lies a little south of 3 Arietis 
during the greater part of the month. Saturn rises 
at 21h. 50m., 20h. 50m. and 19h. 85m. at the 
beginning, middle and end of the month, respectively, 
ita stellar magnitude being 0-6, and lies a little north- 
east of Spice.  Ocoultations of stars brighter than 
magnitude 6 are as follows, observations being made 
at Greenwich: March 18d. 21h. 15-9m., 16 Taur. 
(D); March 19d. 21h. 23-6m., 17 Teur. (D); March 
19d. 21h. $4-6m., q Taur. (D) ; March 19d. 21h. 42-9m., 
20 Taur. (D); March 19d. 22h. 03-lm., 21 Taur. 
(D); March 18d. 22h. 34-0m., ņn Taur. (D); March 
22d. 23h. 60-6m., « Gemi. (D); March 23d. Oh. 
48:0m., e Gemi. (R) ; March 26d. Oh. 53-4m., x Cano. 
(D). Rand D refer to reappearance and disappearance, 
respectively. Vernal equinox oocurs on March 20d. 
22h. 


Announcements 


Mz. Dosarp W. Hupson, chairman of the National 
Pharmaceutical Union and a member of the Council 
of the Pharmaceutical Society, has been appointed 
an Offloier de l'Ordre de la Santé Publique m recog- 
nition of his services aa chairman of the Franco-British 
Pharmaceutical Commission, 

Mx. H. Tamron Jones, deputy provincial director, 
Yorks and Lanca Province of the National Agrı- 
cultural Advisory Service, has been appointed 
provincial director of the Provinoe in succession to 
the late Mr. D. H. Findlay. 

Ma. J. Rawnte, welding engineer to John Brown 
and Co., Ltd., of Clydebank, has been awarded the 
William J. Larke cae! for 1952 of the Institute of 


Welding for his pa “Shipyard OHanges with 
special reference to rui Construction in Oil 


Da. C. M. WurrrAxzz, an honorary fellow of the 
Textile Institute and former director of Courtaulds, 
Ltd., will delrver the Mather Lecture for 1953 of 
the Institute, following the annual general meeting 
at the University of Bristol on April 29. Dr. 
Whittaker will speak on ''Common Sense on Colour 
in Textile”. 

Tua Institute of Metals has awarded the 1952 
W. H. A. Robertson Medal and & premium of fifty 

to Mr. J. F. Waight, an engineer of the West 
Midlands Gas Board, for his paper on ‘Gas Equip- 
ment for the Thermal Treatment of Non-Ferrous 
Metals and Alloys" (J. Inst. Metals, 80, 269; 1952). 
This Medal, which was given by W. H. A. Robertson 
and Co., Ltd., is awarded annually for the encourage- 
ment of the writmg and publication in the Institute’s 
Journal of papers on engineering aspects of non- 
ferrous metallurgy. 

Tamrrr COLLEGE, Cambridge, is offering as in 
former years & number of research studentships and 
Dominion and Colonial exhibitions, which will be 
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tenable from next October. The research student- 
Ships, which will not exoeed £375 a year for a maxi- 
mum of three years, are open to graduates of univer- 
gities other than Cambridge (non-graduates of ex-. 
oeptional ability will be considered) who are not 
more than twenty-six years of age (although time 
spent in national service may be deducted) and who 
have not already spent more than two years on 
advanced study or research. The exhibitions are 
for students from the British Dominions and Colonies 
who intend to read for an honours degree, and are 
worth £40 & year. Applications, to be sent through 
the head of the candidate’s university, must reach 
the Senior Tutor, Trinity College, Cambridge, not 
later than May 1. 


Tue Massachusetts Institute of Technology is 
offering & number of graduate and advanced research 
fellowships for study and research in the field of 
electronics. Graduate student fellowships are for 
work leading to advanced degrees in physics or 
electrical engineermg and are worth 1,500-2,400 
dollars & year; advanced research fellowships, which 
are worth upwards of 3,000 dollars a year, are for 
those possessing & Ph.D. degree or ite equivalent 
who wish to pursue advanced studies and research 
in the fleld of electronics at the Institute. Applica- 
tions for these two classes of fellowships should be 
made to the Director, Research Laboratory of 
Electronics, Massachusetts Institute of Technology, 
Cambridge, Mass., at least four months prior to the 
intended date of entrance. A limited number of 
positions are also available for studenta to work as 
Tes3arch assistants in the Resarch Laboratory of 
Electronics while at the same time pursuing & graduate 
programme of studies on & part-time basis; further 
information regarding this scheme can be obtamed 
from the Director of the Laboratory. 


A YULL-DAY conference will be held by the Northern 
Branch of Ashb on March 12 m the Council Chamber 
of the Town Hall, Stoke on Trent, under the chair- 
manship of Colonel G. A. Wade, chairman and 

ing director of the Wade Group of Potteries. 
Four lectures will be given as follows: the Iron Lib- 
rary, by W. B. Ingram (Britannia Iron and Steel 
Works, Ltd., Bedford) ; the British Ceramic Research 
Association Information Department, by A. E. Dodd 
(British Oeramio Research Association); historic 
p by G. I. V. Bemrose (curator, Btoke on Trent 
lio Museum); and Aslib, what it is and what it 
does, by Leslie Wilson (director of Aslib). The fee 
for the conference 18 3s. 6d. Visita have been arranged 
to various firms and institutions on March 13. 
Further information can be obtamed from Dr. J. C. 
Withers, ''Penmere", 11 Highfield Park, Heaton 
Mersey, Stockport. 


A REPORT of the of the British Com- 
monwealth Scientific Conference, held in Australia, 
February—March 1952 (see Nature, 169, 856; 1902), 
has now been published. Besides the opening address 
of the Prime Minister of Australia and Sir Ben 
Lockspeiser’s reply, and the preliminary statement by 
the chairman, Dr. I. Olunies Ross, it includes the 
recommendations and resolutions of the Conference 
and the text of a statement on the national organ- 
ization of research adopted by the Conference in 
full session. Appended are a list of committees and 
their composition and & summary of action taken on 
resolutions of the British Commonwealth Scientiflo 
Official Oonferenoe, 1949. 
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PROTECTION FROM THE 


Rao protection was the subject for dis- 
cussion at a joint meeting of the Industrial 
Radiology Group of the Institute of Physics and the 
Hospital Physicists Association, which was held at 
the Royal Institution, London, during January 
16-17. From the papers given by the various speakers 
one could piece together the past history of this 
subject and the present quickening interest in it. 

Dr. L. H. 8. k described the service which had 
been established nearly twenty years ago at the 
ee ee ee protection of 
the staff of the radiological departments. Film badges 
of fast dental film were found satisfactory as means 
for measuring the doses of X-rays received by the 
individual in the course of his work. This was no 
isolated instance of the growing awareness of the 
need for protection against the damaging effecta of 
ionizing radiation. Tribute was paid to the splendid 
. work of the British X-ray and Radium Protection 
Committee which,’ from its inception under the chair- 
manship of the late Sir Humphry Rolleston and 
often without financial support, did heroic pioneer 
work. , 

Although many individual hospitals or groupe of 
hospitals were steps to protect their staff, this 
was not universally so, and in 1942, as a result of 
the efforts of the late Dr. A. E. Barclay, it was 
deemed necessary to have an external monitoring 
service for those institutions in the Emergency 
Medical Service where no internal service was main- 
tained. Mr. E. E. Smith described how the National 
Physical Laboratory was asked to undertake this 
office and how it solved the problem. Although the 
degree of blackening of film is dependent on the 
quality of the radiation applied, nevertheleas it was 
chosen at that time because the available ionization 
chambers were fragile and liable to misuse. Moreover, 
with a service conducted by correspondence, the 
methods had to be as simple as possible. From amall 
. beginnings with the receipt of a few hundred films a 
month, the service lied by the National Physical 
Laboratory has progressed. Workers in 
factories and research laboratories were soon added 
to the list of customers, and an inspection service 
was set up to advise those bodies whose workers 
consistently recorded high doses. Now, about five 
thousand films a month are proceased by five tech- 
nicians, and happily the proportion of recorded doses 
above tolerance is ity diminishing. . 

These early theoretical and practical aspects were 
by no means confined to Great Britain. An Inter- 
national Protectian Commission had met on several 
occasions and its recommendations ; it still 
continues to do so, the last meeting being in 1950. 
Dr. J. F. Loutit recalled same medical and biological 
evidence of the damaging actions of ionizing radis- 
tions which the Commission has taken into account in 
, formulating ite latest recommendations on permissible 
doses. It has rightly been chieffy swayed by the 
medical evidence where man rather than the experi- 
mental animal has suffered and even died from 
excessive exposure. Mr: W. Binks, himself a prom- 
inent member of the Commission, algo stressed the 
delayed action of these affecta, but appealed for a 
balanced approach to the problem. Respect, but not 
fear, on one , or foolhardiness, on the other, is 
to be encouraged, and then this hazard like others 
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EFFECTS OF RADIATION r 


can be controlled. He quoted the figures of per- 
missible doses of the various types of radiation so - 
far considered. As regards penetrating radiation, he 
issued a note of warning that many of the published 
tables of transmission through lead and oonorete are 
out of date in that narrow beams only are considered. 
Nowadays broad beams are more frequently in 
operation, and the transmissions here are vastly 
greater. Mr. Binks for still more effort in 
investigating the tal biological action of 
radiation and the early incorporation of new know- 
ledge into codes of practice. He hoped that these 
wishes would be implemented by & new national 
protection organization established jointly by the 
Medical Research Council and Ministry of Health. 
The most modern methods of measurement of dose 
by means of films were reviewed by Dr. G. Spiegler. 
It is necessary to measure, on one hand, the hard 
gamma-ray radiation of radioactive iso and, on 
the other, the relatively soft emissions of diagnostic 
X-ray machines or the scattered rays from radio- 
exposed portion to record the combined soft and 
hard ion and & portion or portions protected 
“by aluminium, brass, lead, cadmium or other appro- 
priate filter to measure the harder components, By 
contrast, with very hard rays of energy greater than 
2 MeV., there is & reversal of the usual picture and 
leas blackening of the unfiltered area. 
^ Whereas X-ray film is still the main standby for 
the measurement of dose, ionization chambers also 
play their part. Dr. E. Dyson described some of 
those in use at the Atomic Energy Research Estab- 
lishment, Harwell. Large ion-chambers are used for 
area monitoring; but by themselves they would be 
Inadequate because of the variation in scattering 
under altering conditions. The personal dosemeter is 
a necessary addition. For speciflo purposes this can ` 
be either & condenser-type chamber which is charged 
and after use read by various electrometers, or a 
quariz-fibre electrometer which the wearer can him- 
self read and &aeees the rate of accumulation of dose. 
With radiation of 100 keV. and more, the variation 
of the readmg with hardneas of the rays is of the 
order of + 10 per cent. These electrometers are 
somewhat sensitive to hard bete-rays. 


engineering for testing purposes. Dr. O. Sykes noted 
that, while each source is obtained for a specific 
purpose, the applications multiply. The increasing 
time and scope of use of these sources make the 
igi devised. tective arrangements imade- 
. If the job is brought to the source, protection 
d not be difficult ; but when the source is taken 
to the job, it is not simple to give adequate protection 
without disturbing the normal routine of the work- 
ahop. This increasing use, particularly of radioactive 
isotopes, by firms with no previous experience of the 
subject and therefore no competent medical officer 
or physicist, exposes the need for & set of rules clear 
even for factory managements. f 
Dr. H. Harms (Babcock and Wileox, Ltd.) and 
Dr. J. 8. Blair (Stewart and Lloyds, Ltd.) carried the 
discussion further from the point of view of industry. 
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In their experience the literature on protection is not 
readily available ; but a competent engineer can solve 
hia problems by common sense and by insisting on & 
rigid discipline arn the ing staff. 

The legal responsibility for the health and welfare 
of workers in factories, but not in redearch laboratories, 
lies with the Ministry of Labour. Mr. K. Goodall 
(H.M. inspectorate of factories) described how this 
Ministry watches for new hazards and advises on old 
ones. In the case of sealed sources of radioactive 
isotopes, the ition is at present satisfactory i 
Mai the Minty ie informed fom Harwell or 
Amersham of the delivery of all.such consignments 
to new customers. Present records show surprisingly 
few accidents, and Dr. Ethel Browning’s hemato- 
logical data contam few abnormalities. With the 
sg d qp cd i geass sias 
as be expected if regulatians were in foroe; 
the greatest danger, said Mr. Goodall, still remains 
not the closed sources of radioactivity but the open 
sources met with in the luminiring industry. 

In industry, according to the evidence presented; 
the care or discipline exercised has resulted in the 
workers receiving doees well below tolerance (an 
average of about 10 mr. in one case). By 
contrast, in the Ordnance Inspectorate of the Royal 
Navy, as it appeared from Commander P. Chandler's 
remarks at the meeting, policy is determined by the 
delivery of the goods and not by the hazard to the 
staff. This attitude may be necessary in the Armed 
Forces in time of war, but was alarming to the 
medical section of the audience. 


ROYAL ASTRONOMICAL SOCIETY 
PRESENTATION OF GOLD MEDAL 


T the meeting of the Royal Astronomical Society 
on February 8, 1952, at Burlington House, 
London, the Gold Medal of the Society was presented 
to Dr. John Jackson by Prof. H. Dingle, the president 
of the Society, who gave an addreas which has since 
"tr ublighed in full (Món. Not. Roy. Astro. Boc., 

2, 8; 1962). 

Not very long after Dr. Jackson had finished his 
career at Cambridge he went, in 1914, as chief aagistanrt 
to the Royal Observatory, Greenwich, where about 
twenty years of work on double stars with the 28-in. 
refractor awaited analysis, and this task was under- 
taken by Jackson im oollaboration with Furner. 
There were also available F. G. W. Struve’s resulta, 
published in 1837, which included 3,112 close pairs, 
and many more were added by the late Otto Struve, 
who continued his father’s Jackson showed that 
649 of F. Q. W. Struve’s stars had changed their 
configuration since his day; of these, 449 showed 
true orbital motion, 161 were optical doubles the 
components of which differed in proper motion, and 
in 89 the nature of the motion was uncertam. Among 
Otto Struve’s stars he found that 185 were binaries, 
15 optical doubles and 5 had doubtful motion. The 

ta of the analysis were published in & number of 
papers in Monthly Notices of the Royal Astronomical 
Sootety from 1920 onwards, and the hypothetical 
parallaxes deduced agreed well with the trigonometric 
and spectroscopic parallaxes which were then avail- 
able. The next step was the determination of the 
cross-companents of the velocities of the stars from 
their known proper mðtions, from which the apex 
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and speed of the solar motion wére determined, and 
these showed good with those found by 
other methods. The lute magnituded of the stars 
were also determined from their apparent magnitudes, 
and this provided further evidence for the separation 
of the stars of the later spectral type into gianta and 
dwarfs, which had been investigated by Hertasprung 
and Russell some years previously and gave strong 
support to Ruasell’s theory of stellar evolution. 
During 1924-30 Jackson carried out valuable work 
on time measurement. -Two Shortt free-pendulum 
clocks, the running of which was in charge of W. 
Bowyer, acting under Jackson’s direction, were 
installed at the Royal Observatory in 1924 and 1026, 
and four papers on their behaviour up to the end of 
1980 appeared in the Monthly Notices. An analysis 
of the errors showed that these could be reduced to 
three terms, one due to nutation causing non- 
uniformity of sidereal time, another arising from 
temperature fluctuations, and the third—the ‘secular 
term’—the origm of which was not immediately 
obviovs but which was later attributed to a 
increase in the length of the invar rod of 


The oonolusion was that the most that could be 
hoped from these clocks in detecting fluctuations in 
the earth’s rotation was that they might determine 
whether erratic changes of 1:0” a year in the moon's 
longitude could be due to irregularities in the earth's 
rotation period. One very valuable result of the whole 
investigation was the discovery of the nutation effect, 
showing the necessity for distinguishing between 
a t and mean sidereal time. 

1980 Jackson published an analysis of observa- 
tions made with the Greenwich Cookson xenith 
telescope ; this indicated that the value of the con- 
stant of nutation was 9-2066” + 0:0055”, which was 
amaller than the value used in the ephemerides. The 
latter, based on Newoomb’s determination from & 
very long series of observations, agreed very well 
with a more recent determination by Prxybyllok, 
and a discordance between this and the theoretical 
value, considerably larger than the probable error, 
requires some explanation. Jackson regarded it as 
“one of the ee ee eee of the constants 
of the solar system” ; as Prof. Dingle remarked 
ee tuo Dust WOOL Bee 
yet been said i theoretical value. 

In 1925 Jackson to collaborate with Knox- 
Shaw and Robinson, of the Radoliffe Observatory, 
Oxford, on the reduction of Hornsby’s meridian 
observations. The obeervations selected for reduction 
were those made between 1774 and 1798, and included 
about 48,000 observations of stars, 5,200 of the sun, 
4,600 of planeta, and 1,200 of the moon. From the 
results it was poasible to apply systematic corrections 
to Boæ’s “Catalogue” and also to Newoomb’s tables 
of the sun’s longitude, and to other elementa of the 
sun’s apparent orbit about the earth—the equinox, 
the obliquity, the eccentricity and the longitude of 
perigee. The main publication ap in 1932 and 
was followed with a paper in the Monthly Nottoss on 
the observations of Mercury; these observations 
were specially important in checking the motion of 
the pl&net's ion. 

‘In 1983 Dr. Jackson succeeded Sir Harold 
cene Ls Vaat g Astronomer at the Cape of 
Good Hope, and his retirament in 1950 his work 
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there followed the main lines leid down by his 
The consisted of three 


positions and proper motions of stars in the Oape 
astrographical zones, and the compilation of a 

“Ph io Zone Oatalogue’ for the 

— $0? to — 90° in declination. Spencer Jones’s 


programme, i ted in 1926, was the measure- 
ment of the of all possible stars of proper 
motion 40’ a century south of deolination 
— 10°. & number of determinations had 


been made when Jackson assumed office, the greater 
part of the programme remained to be executed, and 
results were published fram time to time in the 
Monthly Notices and in three successive volumes of 
the Cape Annals, which were edited by Jackson. In 
hie annual report for 1949 Jackson announced that 
1,628 had been determined since the work 

and that it was then almost completed. The 
resulta of the second part of the programme were 

in 1986 under the titles ‘ Motions of 

tars in the Zone Catalogue of 20,843 Stars, 1900, 
Zones — 40° to — 52°, derived from the Photographs 
taken at the Royal Observatory, Cape of Good 
Hope", and in 1989 in “Catalogue of 20,554 Faint 
Stars in the Cape io Zone — 40° to — 52^, 
for the Equinox of 1900-0, giving Positions, Preges- 
sions, Proper Motions and Photographic M 
derived from Sid di am taken at the Royal 
Observatory, Cape of Good H. Many important 
statistioal results were aad Eu this etudy of 
more than forty thousand southern stars, and the 
information obtained has an important significance 
for the future. Good progress has also bean made on 
the third part of the the compilation of 
a “Photographic Zone Ostaloguo" for region 
— 80° to — 60° in declination, with the wide-angle 
cameras, in which programme magnitudes and colours 
have also been included. ' 

Prof. e referred also in his address to a number 
of other which Dr. Jackson has undertaken at 
the Cape; but it is sufficient in this résumé to 
quote Prof. Dingle's words that ‘The Gold Medal of 
our Society is for outstanding excellence of 
astronomical work, and for nothing else”. 


BRITISH DEPENDENCIES 
IN THE CARIBBEAN AND NORTH 
ATLANTIC 


OF. W. M. MAOMILLAN’S ‘Warning from 
the West Indies" was published in 1936: the 
of the book's ti he wrote later, was 

“ori ,an appeal, and looked to the fu 
warnings and those of others have been 
heeded may be judged by & recently issued Colonial 
Office publication* which surveys the history of the 
"British territories in the Caribbean and North 
Atlantio the past thirteen years. It is the 
fourth in & series of official reporte designed to take 
a | view of trends and devel than is 


possible in the various annual Colonial reports. The 
previous have covered the d ier crane in 
the Fan East (Cmd. 7709, 1949), 


Africa (Cmd. 7987, 1950), a tuo DER niea TA 


* Colonial “British Dependencies in the Caribbean and 
Norih 1930-1082." (Cmd. 8578.) Pp. xi+08. (London: 
H.M.B.O., 1052.) 3s. Od. not. 
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the southern hemisphere (Cmd. 8230, 1951). The 
present report extends ita range backwards to 1939 
and even earlier, and it does so wisely, for the 
situation to-day in these areas is so dependent on 
the circumstances of the inter-war and war that 
it ip i le to understand it without reference 
to this und. 

This point is clearly made in the first of 
the report, ‘The “of the Present”, which sum- 
marizes the position in the period preceding the 
appointment of the West Indies Royal Commission 
of 1938-89 and the resulta of that Commission, and ' 
reviews the events of the war-years that followed. 
The Commission decided that the region was in 

‘need of social services which it could not 
afford from its own resources or from an: 
de docte Ut Gee aoe hee wan Le 
near future. Considerations such as these in the 
Oolonial ire generally lay behind the eeteblish- , 
ment of the Colanial Development and Welfare Fund 
in 1040: in the West Indies a Development and 
Welfare Organization was set up with the late Bir 
Frank Stockdale as ite first comptroller and, despite 
war-time shortages, much re-organization and re- 
habilitation were oarried through. Although, as the 
report puts it, “the im of the war was manifold 
and serious’’, the end of the War left the West Indios 
with their basio economy largely intact and with 
good prospecta for the planning of the future. 

The chapters that follow and the useful statistical 

present a synoptic view of the situation 
to-day. The survey of political and constitutional 
development indicates the diversity of political 
structure and the complexity af local government, as 
well as the variety of ways in which advance is being 
Tade en fe detent terree Tors cepe nee 
D msible government. It also explaina both the ~ 
ies and the prospects of federation, towards 
which there is a distinct movement in most of the 
islands and about which a further conference is to be 
held in London in April. 

The economic outlook just before the Second World 
War was, to quote the Royal Oommission, “not at 
all reassuring”’, on account of the depression in the 
man primary-producing occupations of the region 
Bud benina ot the Problemi TONADE ee 
natural rate of increase of population. To-day 
report states that "the uncertainty of the erue 
years has gone", partly through the development of 
new marketa and of systems of guaranteed, price, 
and partly because of action under the 
Development and Welfare press the 
region's economy, particularly ita . At 
the same time, some of the economic sabre have 
been intensifled : developments in preventive medi- 
cine, in particular, by increasing the rate of growth 
of population, are already increasing the demand for 
education and for employment. The necessity for 
‘the more intenarve use of the land with inoreesed 

ction of food" is as great to-day as when the 
Commission expreased this need, and it is 
satisfactory to learn that-since 1939 there has 


emerged & new approach to the question of the most 
efficient use of the land, for foodstuffs as well aa for 


forestry, the processing and other industries, and 
mining (British Guiana is the world’s second largest 
producer of bauxite, which is aleo now being mined 
in Jamaica with the financial assistance of the 
Eoonomio Co-operation Administration of the United 
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States). Despite these and other developments, 
unemployment and under-employment remain serious 
problems, though good progress has been made 
in the flelds of labour supervision and industrial 
relations. 

The general emphasis of the Royal Commission’s 
recommendations was on welfare rather than on 
development, and it is not surprising to find much 
more advance in the social services than in eoonamio 
discussed in Britain in recent and for the 
Caribbean were considered by Prof. T. 8. Bimey (one 
of the war-time advisers to the ler for 
Development and Welfare) in his “Welfare and 
Planning in the West Indies" (1040). Although the 
report notes that “in recent it has been 
increasingty that the maintenance of 
improved social services calls for intensive and Bsus- 
tained efforts to promote economic development", it 


very rightly i the considerable progress 
made in ed on, medical services, and social 
welfare generally. 


In the modern world no area can be understood 
in isolation from ite neighbours, least of all these 
British islands for which, as the report states, “a 
oo-operative policy has been a firm feature of the 
conduct of affairs". International relations with 
the United Nations, the United States, Guatemala 
and Venezuela are discussed, and special attention 
is given to the signi of the Four-Power 
Caribbean Commission, which is to concentrate 
in future les on overall research (much of which 
has been done) than on those activities that have 
direct bearing on immediate econamic develop- 
ment—agriculture, forestry, fisheries, industrial 
development and housing, m that order. Reference 
is also made to the considerable numbers of West 
Indians working and studying overseas, and to their 
importance in the two-way process of West Indians 
knowing the world and being known to the world. ' 

The Colonial Office has produced im this 
& very readable, well-balanced and most valuable 
account of these territories and their peoples. A 
realistic assesament has been made of the prospects 
of political, economio and social development, and 
some at least of the probable limitations on such 
progress are streesed. The main interest in the period 
under review has lain not in the di of new 
problems but in the progress made in ing with 
them, and im the increasing recognition of the 


hensive and understandmg manner : 
there any real or sustained analysis of the problems 
posed by the rapid growth of population in nearly 
all these depe cies. To-day they have some 
3,200,000 people; within a generation it seams there 
may be five or even six million. If this is so, is 
not increase of population the major problem of 
these British territories ! Are the individual govern- 
ments and the Colonial Office really alive to the 
urgency of this aspect of the future of the Caribbean 
territories ? They probably are, but this report will 
Sce rely EINE the plored Cose ee 
R. W. STAEL 
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HUMIDITY OF THE 
UPPER TROPOSPHERE AND 
LOWER STRATOSPHERE 


HE troposphere is the lower part of the atmo- 

sphere, and the stratosphere the upper part. 
Temperature in the on the whole falls 
with hei at the rate of about 8° F. per 1,000 ft.; 
but im the lower part of the stratosphere it changes 
are separated by the tropopause, & shallow layer 
within whioh the vertical gradient 
changes rapidly. Over southern England the mean 
height of the tropopause is about 37,000 ft. in summer 
and 85,000 ft. in winter, but large variations, some- 
times exceeding 10,000 ft., occur on either side of the 
mean. The tropopause is low over depressions and 
high over anticyolonee. 

Within the there is much mixing of 
air by convection currente, and this oonveotional 
stirring produces the large fall of temperature with 
height. The temperature distribution in the lower 
stratosphere is believed to be determined by radiative 
equilibrium in which water vapour, as the most 
Wa ront constituent of the atmosphere absorbing 

emitting long-wave radiation, playa & pre- 
dommant part. Knowledge of the water vapour 
content of the troposphere and lower strato- 
Pula “iat dure Wuporenh fon cetudy cf the 
radiative exchange of heat in the atmosphere. It is 
also important in connexion with both large-scale 
and small-scale ‘atmospheric circulations because, 
provided there is no condensation of water vapour, 
the ratio of mass of water vapour to mass of air (the 
humidity mixing ratio) remains constant as the air 
moves. Another application is to the formation of 
condensation trails which are important in military 
aviation. 

The temperature at tropopause-level is very low, 
rarely exoeeding — 50° F. (— 45-6° O.) and being 
often below — 80° F. (— 62-2° O.). This makes 
humidity measurements difficult, because instruments 
such as hair hygrometers are extremely sluggish at 
such low temperatures. The blem of measuring 
humidity at this level was solved in 1942—43 with 
the invention by Prof. G. M. B. Dobson and Dr. 
A. W. Brewer of a frost-point hygrometer operating 
on the same principle as Regnault’s dew-point 
hygrometer. The instrument oan be carried in an 
aircraft; with it the first observations of humidity 
in the lower stra have been made, and & 
detailed analysis of the observations taken with the 
instrument in the course of 130 flighta between 1043 
and 1950 over southern England has been published 
d Geophysical Memoirs No. 88 of the Meteorological 

ce*. 

The moet striking feature is tho extreme dryness 
of the lower stratosphere. This was quite unexpected. 
The mean relative humidity with respect to ive at 
the tropopause is 41-5 per cent, but at a height of 
about 6,000 ft. above (more precisely at 50 mb. lower 
pressure) the mean is only 5 per cent. The frost point 
in the lower is rarely outside the range 
— 80? F. to — 120° F. (— 02-2? O. to — 84-4° O.). 
The oo ing seturetion vapour preasures are 
7:8 x 10* mb. and 2:6 x 10+ à 


wos Sr Regn Dt. Seat! Neto. 
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At the there is an increase in 
the magni of the rate’ of fall (lapse-rate) of frost 
point with height; but this inorease usually holds 
over a shallow layer only, and higher up tho lapee- 
rate returns to the value it had in the upper tropo- 
sphere. The increase in lapse-rate of frost pomt at 
the tropopause is most marked when there is an 
increase of air temperature with height there. Such 
&n arrangement is characteristic of the tro 
hove depradans andis belibtodatdxodour Pendo 
ue. uso moves downwards over a depression. 
idence of the air of the lower stratosphere 
lu cu uc of tem- 
perature and & reduction of frost point. When the 
tropopause is marked in the vertical temperature 
curve by & reduced lapse-rate and not an inversion, 
the lapse-rate of frost point shows no tendency to 
merease there. This is characteristic of anticyolones 
and occurs because above them the tropopause is 
lifted up. 
The humidity observations are also for 
varistion with season and air mass the 
which occur on pesing through & frontal surface. 
The height attainable by the airaraft used for 
making the observations was not sufficient to enable 
them to climb into the stratosphere when the tropo- 
pause was above about 41,000 ft., and the resulta 
have some bias towards low tropopause. It is 
to»be hoped that measurements of humidity to 
greater heighta in the stratosphere will become pos- 
sible in the future on a routine basis. The Ambricans 
Barrett and Herndon have flown an automatic froet- 


point to 100,000 ft. below a very 
plastic balloon ; but their a tus (Com: ium of 
Meteorology, American ological iety, p. 


1220; 1951) weighed 46 Ib. PU Ud NH 
balloon-earried apparatus must await the oe 
ment of a lighter instrument. 


SOCIAL SECURITY AND 
UNEMPLOYMENT IN LANCASHIRE 


ER the title ‘Social Security and Unemploy- 

ment in Lancashire’, Political and Economic 
Planning has issued & useful broadsheet (No. 349; 
December 1, 1952) analysing the effecta of unemploy- 
ment on the working of the more comprehensive 
social security measures now in existence. The 


payments, it 
earlier broadsheet that actual patterns of expenditure 
by poorer families differ widely from that accepted 
as the besis of social security payments. Families 
to draw extensively on savings, and, failmg 
ese, economize on food and fuel to maintain certain 
types of expenditure, including even entertainment, 
as long as possible. The survey has shown that 
relatively few of the unemployed m Lancashire have 
applied for national sasistance. This is partly due to 
ignorance or misunderstanding about the regulations, 
ee ee urs 
amount of savings which are to be 
assessing need. Bemething lom fhan half of those who 
would qualify for assistance seam ready to aak for it. 
While on the whole the machinery of the scheme 
appears to have been put into motion quickly and 
smoothly, and regulations too have been administered 
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In the spirit of the new Acta, the survey has shown , 
that many people do not qualify for benefit, or 
qualify only for lew than the standard amount. 
Most of the former are married women, and PEP 
makes the point that, when married women have to 
stay at home from time to time for such reasons as 
looking after their children or an invalid dependant, 
there is & strong case for relaxing the contribution 
conditions so as to enable more married women -to 
draw benefit, either by crediting them with insurance 
contributions or by permitting them to sontinue 
contributions as if they were still in employment. 
Workers with secondary, part-time occupations are 
also in an anomalous position, and PEP suggests 
hartha MORE gi National Iiurtanoe Ab ala review 
regulations concerning subsidiary earnings in the 

light of recent species im in Lancashire 

The evidence co eoted in Lancashire must obviously 
be interpreted with great caution for otber areas; 
and PEP directs attention to the diffculty in 
ee ee fiai ce 
social services in Lancashire, because of the 
information which exist and the different me 
by which the various official statistics are collected 
and presented. If for good reasons unemployment 
and n&tional insurance statistics cannot be made 
comparable, it suggests that sample i inquiries in circum 
stances such as those in Lancashire during recent 
months would provide evidence of material value to 
administrators and others concerned with the social 
services as well ag to research workers. 


BREEDING BEHAVIOUR OF 
: THE SWIFT 


HE breeding biology of the swift (Apus apus) 

has been studied by David and Elizabeth Lack 
(British Birds, 44, No. 0; June 1952). The first 
observations were made in 1946 on birds nesting in 
holes in thatched roofs in villages near Oxford; 
attempts were made later to induce the birds to 
breed in nest boxes. For many years Bwifte had 
nested in the ventilators in the tower in the Museum 
of Oxford and, in 1948, platforms were erected inside 
the tower and ventilators were replaced by nest 
boxes to which glass backs were fitted. The observers 
could now sit in semi-darkness a few inches fram the 
birds, watching against the light from ther entrance 
holes without causing them any disturbance. The 
paper describes the behaviour recorded. 

Most adult swifts show little fear in their boxes, 
presumably owing to lack of natural enemies at the 
nest. There is, however, great individual variation. 
Some were extremely tame from the start and were 
not at all disturbed when, in weighing experimenta, 
the eggs or young under them were removed and 
later replaced. Others at first left the box if a hand 
were inserted, but became tame through repeated 
handling. Same flercely attacked an mserted hand 
with their claws, and displayed if noises were heard 
outside the box or objects seen near the glass. 

The observations showed that each year about 
twenty pairs laid eggs, and several non-breeding 

ira, possibly in their first year, ied other 
bros: Th edulis urnvod in suring and dopasled m 
summer over about three weeks, the two members 
of each pair usually arriving and departing separately. 
Each pair normally rested in their boxes throughout 
the summer. 
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Adulte were seen to visit the boxes at any hour of 
the day but especially around 7.80 a.m. and 6 p.m., 
sometimes sheltering in the boxes in rain. In.fine 
weather single individuals or small parties might fly 
up to and brush against the boxes and were treated 
as strangers by the pairs. When another swift 
entered the box it was often treated with incipient 
threat display. If it ‘were the bird’s own mate, the 
display quickly gave place to mutual ; if it 
were & stranger, a fight sometimes followed. Little 
preliminary display took place before coitus, which 
oocurred in the boxes. 

Nest building was observed to start on the day 
that the pair was formed and continued until the 
end of incubation, the material being stuck down 
with saliva. Non-breeders were observed to build 
throughout the summer. If a olutoh of eggs were 
lost for any reason a repeat clutch sometimes fol- 
lowed. Part or the whole of the clutch was sometimes 
ejected, the ejected eggs being sometimes fertile. 
The reason for ejection is still obscure. 

Parent birds took an equal share in incubation, 
the time of each sitting varying from 2 to 845 
minutes ; the eggs were sametimes left uncovered 

the day for periods of up to 6} hours. Although 
considerable investigation was undertaken, the 
influence of weather on the incubation rhythm was 
found to be obscure. The parents brood the young 
day almost continuously in the first week and for 
ut half the time in the second week, but very 
little thereafter: 

Feeding habita showed that the parent brings a 
mass of insects stuck together with saliva, this being 
normally passed in & single food ball to one nestling ; 
with very small nestli the food ball waa divided. 
TOS perent He uy ore Cee ee 
added to or in place of their own. The parente mov 
some of the fæces but-mgny others were left in the 
boxes, the older nestlings sometimes defwoating from 
the hole. 

In a description of the fledging habita, Mr. and 
Mrs. Lack record that at Oxford most swifta 
left the nesta between the third week 'of July and 
the third week of August, the latest being on Kep- 
tember 7. 'The yo left equally in good &nd bed 
weather and in & steady stream, most of 
them leaving over & period of three to four weeks. 

The young swift left the nest fully able to take 
care of itself and was assumed to migrate on the day 
that it left the neat. Nearly all the d were 
in the morning, and no fledgling returned to its box. 
It waa also reported that, in 1051 at least, most of 
the parent swifts stayed for several days after the 
departure of their young. 


MAGNETIC MEASUREMENTS IN 
' DEEP-SEA INVESTIGATIONS 


Construction of Non-magnetic Containers 


OR ite biological investigations the ship Galathea 

of the Danish. Deep-Sea Expedition round the 
world during 1950-52 was equipped with a longer 
wire and & morezpowerful winch than previous deep- 
pea expeditions. Due to this and the fact that 
the construction of magnetometers of high precision 
has been specially MA dines in Denmark through 
the work of the laste D. la Cour, it was thought 
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natural to take-up on the Galathea expedition also 
the problem of measuring the variation in the oceans 
with depth below sea-level of -the magnetic field 
of the earth. The problem of the origin of terrestrial 
magnotiam being still an open question, such measure- 
ments may elucidate this prob. which bas become 
of ial interest through the recent investigations 

Jackett, Bullard and Eleasser. In this and the 
following note is described the work with this object. 

To contain the magnetometers and protect en 
against the pressure of the water, which at the 
greatest measured ocean depths was about 1,000 
atm., special water-tight containers had to be oon- 
structed of & non-magnetic and sufficiently strong 
material. None of the existing alloys known to us 
fulfilled both requirements t the aluminium 
alloy ‘Hiduminium RR77’. Unfortunately, this alloy 
cannot be cast but only forged, a procedure which 
could not be used due to the limited economic 
resources and time at our disposal. However, Messrs. 
Paul Bergsse and Son produced a new alloy satis- 
fying all our requirements. This alloy is & com- 
pletely iron-free f-manganese bronze with & high 
content of aluminium. Its characteristics are: 
magnetic permeability, leas than 1:01; elastic limit, 
28 kgm. per mm.*; 0-01 per cent limit, 20 kgm. per 
mm.?; 0*2 per oent limit, 38 kgm. per mm.*; tenaile 
strength, 70-80 kgm. per mm.* at an elongation of 
10-20 per cent; Young's modulus, E = 6,100 kgm. 
per mm." ; density, 8-1. (A detailed scoount of this 
ee is to be published shortly in Great Britain.) 

Messrs. Burmeister and Wain constructed two oon- 
tainers of this material, which for mechanical reasons 
were made in the form of spheres. The first container, 
shown in Fig. 1, is a single sphere, internal diameter 
50 om., wall thickness ena baie 100 kgm. The 
second container, shown in Fig. 2, consista of two 
single spheres like the former, connected by a tube 
100 am. long. Its total height is 270 cm. and total 
weight 1,700 kgm. 

From experience with diesel engines, the con- 
tainers were made water-tight without any packings, 
simply by direct oontactobetwəen the polished 

of the single half-epheree, which were made 
ag.plane as technically possible. 

The double sphere has been lowered four times to 
a maximum water depth of 0,000 m. It was found 
to be completely water-taght on all four occasions. 
The single sphere has been lowered twenty-nine times 
to various down to & maximum of 10,000 m. 
in the Philippine Trench. At the some 
water leaked into the single sphere. This was found 
to be due partly to casting streases, which gradually 
disappeared, and partly to the surfaces of ita two 
halves being not perfectly plane, thus needing extra 

grinding and checking by means of & normal plane. 
In this way we reduced the leakage to the insignificant 
amount of 40 am.? at & depth of 5,000 m. Lack of 
time did not allow us to make further experiments 
to remove this residual water. 

Fmally, the elastic properties of the containers 
were tested. For this purpose the horixontal internal 
diameter of 500 mm. was measured before and after 
the descent of the single sphere to 10,000 m. in the 
Philippine Trench. A reduction of diameter of at 
most 0-04 mm. was found. The corresponding figure 
for the double sphere at a depth of 6,900 m. was 
0-01 mm. Also the elastic reduction of the spheres 
while lowered was measured. At a depth of 0,900 m. 
we found that for the double sphere the vertical 
internal diameter of 500 mm. had been reduced by 
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at most 1-2 mm., that ia, by an amount not exceeding 
~ 0-24 per cent. 
Thus our resulta show that it is possible to con- 


struct containers allowing ordinary magnetic and 
other physical instrumenta to'be lowered to even the 
greatest ocean depths. | from magnetic work, 
these spheres may also used for gravimetrio, 
seismic, coamic ray and other work. We shall be 
very pleased to put our spheres at the disposal of 
others for such investigations. 


Nias ARLHY 
Institute for Theoretical Physica, ` 
Uni ity of h 
versity of Copenhagen. TN. 
Paul Bergase and Son, 
Copenhagen. - 
Max NIELSEN 


Magnetic Investigations on the Galathea 
Expedition 

THREN self-recording, relative magnetometers have 
been constructed: (a) and (b) measuring the hori- 
zontal component H, and (o) measuring the vertical 
component Z. The principle of (a) and (c) is that the 
deflexion of a magnetic needle of the la Cour monad 
type from a vertical and a horizontal position, 
respectively, is measured optically on a moving 
photographic flim. The principle of (b) is that the 
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earth’s field induces an alternating; current; 

in & coil rotating about a vertical axis. 

This current is recorded on a magnetic re- 
- corder after having been amplified by an 

electronic amplifier, the amplification of 

which is inversely proportional to the fre- 
quency with which the ovil rotates. Instru- 
ments (a) and (c) are'housed successively in 
the single sphere, (b) in & double sphere, de- 
saribed in the preceding communication. 
The lower sphere of the double sphere con- 
tains the ooil driven by an e through 
the tube, with a motor in the upper sphere, 
which contains also tho batteries for the 
motor, the amplifier and its batteries, and 
the recorder. To obtain sufficiently high 
measuring &oouracy in all three instru- 
ments, most of the fleld to be measured is 
compensated by suitable magnets, so that 
only a amall fraction is actually measured. 

Furthermore, in (a) and (b) these oom- 

pensating magnets have the form of 

compass needles to give the direction of 
the magnetic meridian. 

Withi a total time of about 270 hr. 
which could be spent on' magnetic work at 
sea, during the expedition, our instrumenta 
were lowered twenty times to various 
depths of water down to 5,000 m. The 
first part of our programme was to make 
tral experiments with the instrumenta 
and adjust them to the working conditions 
at sea, to work out the method of observa- . 
tion such as manceuvring the ship, check- 
ing the teblea of Vedtine e£ al.1 which 
form the basis for the adjustment of the 
instruments, investigating the perturbing 

effect of the ocean bottom, and so on. The second 
part of the programme was to use the resulta of 
the first part tq take measurements at a depth 
of water of 5,000-6,000 m. in the central part of 
the Paciflo Ocean, which offers great areas with 
flat bottom. However, due to lack of funds to meet 
the rising prices, the working time of the expedition 
had to be cut down. Thus ladk of time prevented us 
from carrying out the second part of our programme. 

The marr problem in reaching the desired measuring 
accuracy, namely, about 10 y, was found to be the 
fact that due to the weight of the eres the wire 
unwound iteelf, thus rotating the sp about the 
vertical with speeds too fast for the instruments. ' 
(To investigate both the rotation and oscillations of 
the spheres a special instrument was constructed 
recording the motion of the spheres.) This problem 
was solved by means of a special ball-bearing swivel 
inserted between the sphere and the wire, a 8-m. long 
aluminium rudder on the sphere, and finally by 

the ship in such a way that at each 
depth at which magnetic measurements were taken 
the sphere moved horizontally at about 1 knot, which 
was found to be sufficient for the rudder to 

keep the spheres in & definite azimuth. 

The following resulta were obtained. A method has 
been. worked out whereby in any event an average 
value for H with an sccuracy of about by can 
be measured within an hour down to at least 
$,000—,000 m. Furthermore, at œ given depth at 
which magnetio measurements were taken the 
observed variation of the field with the position 
of the sphere showed that a rugged ocean bottom 
gave considerable perturbations as long as the 
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instruments were not at least 2,000-3,000 m. above 
the bottom. Finally, we found that at most stations 
the tables of Vestine e$ al. agreed surprisingly well 
with the field we obeerved. However, at a few of 
our stations in the Pacific we observed anomalies 
where the field deviated by about 500 y in H and 
about 1,000 y in Z from the values given in the tables. 
Although on the stations given by the plan of the 
expedition it was not poamble to elimmate with 
certainty the perturbing effect of the bottom, all our 
measurements indicate that both H and Z increase 
numerically with increasing depths below sea-level. 
Theee findings are in agreement with what has 
recently been found in mines by Runoorn e al.*. 
Lack of time prevented us from obtaining on this 
expedition & physically reliable measurement of the 
vertical gradient of the field independent of the 
perturbing affects of the bottom, but we hope to be 
able to utilize our experiences and resulta on future 
ae ee expeditions, and we ask anybody planning 
such expeditions to get into touch with us to consider 
the possible continuation of this work. 
A detailed account of the present work will be 
published in the Journal of Geophysical Research. 
NIHLS ARLEY 
Institute for Theoretical Physics, 
University of Copenhagen. 
POVL ANDRHASHN 
Jencun ESPHRSAN 
Geophysical Research Institution, 
University of Copenhagen. 
i JOHANNES OLSEN 


Danish Meteorological Institute. 


1 Vestine, Lange, De and Seott, “The Geomsagnetic Field" 

(Washington, 1947). j 

Based juu Moore and Griffiths, PAL Trens. Roy. Soc, A, 
MA, Ño. 878, 118 (1951). 





A NEW METHOD FOR THE - 


PAPER CHROMATOGRAPHY OF 
OLIGOSACCHARIDES 


By R. J. BAYLY and Dr. E. J. BOURNE 
Chemlstry Department, University, Birmingham 15 


LTHOUGH the application of paper chromato- 

graphy to the separation and identification of 
bioses and, hi sacoharides was reported in 1948 
by Partridge!, and has since been used with advantage 
in numerous studies, the effectiveness of the method 
18 still limited considerably by the low Ry values of 
these substances. In theory, the absolute distances 
separating components oan be suitably increased by 
prolonging the irrigation time to several days; but, 
unless excessive care is taken, such & procedure often 
resulte in irregularities of the solvent front, and in 
any event is frequently too lengthy to be of use. 
Alternatively, the rate of movement of the oligo- 
saccharides down the oan be increased, as 
described by Hough, Jones and Wadman’, and by 
Jeanes, Wise and Dimler*. The former workers ran 
the chromatograms at 87°, a procedure whioh is not 
altogether surtable for general use.  Jeenes e£ al. 
increased the water oontent of the solvent and also 
introduced the multi-development technique; for 
example, with a solvent containing equal parts of 
fusel oil, pyridme and water, two to four develop- 
menta, each of 22 hr., gave discrete spots of amylo- 
sacoharides ranging from maltose to, the decaose. 
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We now report & new method, based on & different 
principle, by which considerable increases in Rp 
values (about eight-fold for disaccharides) may be 
effected; it imvolves the conversion of the oligo- 
sacoharides, on the chromatogram, mto the corre- 

i N-benzyl glycosylamines, thus reducing 
their preference for the cellulose—-water phase. Con- 
ditions suitable for the resolution of dextrms con- 
taining up to about ten sugar unts have been 
determined ; but there 1s no reason why, when the 
necessity arises, this range should not be extended 
by further modifications of the type described by 
Jones’, Jeanes® and their co-workers. 

After studies of the various factors mvolved, the 
following method was selected as being most suitable 
for general purposes: & spot of the sugar solution 
(2 ul) is allowed to dry on the paper (Whatman 
No. 1), & spot (8 ul.) of & 10 per cent solution (w/v) 
of benzylamine m, methanol is superimposed, and 
the peper is heated at 85° for 5 mm., before being 
irrigated in the usual way with the phase of an 
n-butanol ethanol -water-ammonia (40:10:49: 1) 
mixture. After being dried, the paper is sprayed with 
a 0-25 per cent solution of ninhydrin in ethanol. The 
spota begm to appear withm an hour, are fully 
develo after about 12 hr., and begin to fade after 
three days. The excess of benzylamine forms a band 
at the solvent front. 

It is important that the sugar and benzylamine 
spote should be applied m the order given above ; 
for best resulta only one spot of the sugar solution 
should be applied, otherwise succeeding spots tand to 
concentrate the sugar in & ring and the benzylamine 
18 then less effective. Moderate amounts of impurities, 
such ag mineral matter, organic acids, eto., do not 
interfere with the condensation. In view of the 
excessive amounts of benzylamine used, the initial 
ape of different teet muxtures should not be closer 

8 om. Although the N-benzyl glycosylammes 
stain with aniline hydrogen phthalate almost as well 
as the óorresponding free sugars, the ninhydrin spray 
is more sensitive, and, moreover, does not detect the 
free sugar (c. 20 per cent) which remains after the 
reaction with benzylamine. About 5 ugm. of maltose 
or panose can be detected comfortably in an 18-hr. 
run; there does not appear to be any tendenoy for 
a major constituent in a sugar mixture to maak a 
minor one, provided that their Ry values differ 
sufficiently to permit the formation of discrete spots. 
It is desirable that the initaal sugar solution should 
be free from impurities which, after development 
with an ammoni&oal solvent, will stain with ninhydrin 
(for example, amino-acids, high concentrations of 
carboxylic acids); but if such impurities cannot be 
avoided, then their behaviour on & chromatogram 
must be known. A distinction between amino-acids 
and fairly strong spots of N-benzyl glycosylamines 
can be obtained by heating the sprayed paper for 
2-3 min. at 85° after drying ; under these conditions 
the glycosylamine derivatives, in contrast to the 
amino-acids, stain brown before turning to purple. 
Such heating causes no marked reduction in the time 
taken for N-benzyl glyoosylamine spots to reach 
their maximum intensity. As evidence that the 
sugars do, in fact, move as N-benxyl glycosylamines, 
the spot obtained in the case of glucose has been 
shown to correspond to that of authentic N-benzyl 
glucosylamine* run in the same solvent (Ey o. 0-7). 

Typical mixtures which can be reeolved by the 
general method in 18 hr. are: (a) maltose and 
tsomaltose; (b) isomaltotricoee and panose; (o) 
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maltopentaose and maltohexaoeo (see also Fig. 1). 
The method is satisfactory for galactose, mannose, 
rhamnose and xylose (and presumably for oligo- 
saccharides derived therefrom), but not for fructose. 
The N-bensyl glycosylamines of arabinose and ribose 
appear to be rather unstable under the conditions of 
the method, but suitable modifloations 
doubtless could be devised to meet these cases, if 


o decus of disaccharides which give benxyl- 
amine derivatives with almost identical Ry values, it 
is usually better to employ an irrigatmg solvent 
containing lees water than in the general method ; 
for example, a distinction between fsomaltose and 
gentiobiose can be observed readily in 28 hr. using 
the organic a of a butanolethanol water— 
ammonia (45:5: 49:1) mixture (see Fig. 2). 

With Aare containing the higher oligosac- 
charides, improved resulta are obtamed if the general 
method is modifled in two ways: (a) by using a 
solvent of higher water content, namely, a mixture of 
MU aes water and ammonia (40 : 12: 20 : 1), 

and (b) by using a more efficient method of equi- 
libration (see below). Under these conditions, the 
benzylamine derivatives of the higher homologues of 
maltose and laminaribiose have, the 
folowing approximate Ry values: tetraoee, o- 86, 
0-45; hex&oeo, 0:19, 0-82; octaose, 0-07, 0-21. 
Binoe laminarioctaose moves 8 cm. from the 
line in a 19-hr. run, it is olear that the method is 
capable of dealing with eyen higher saccharides, 
perticularty if the tune is extended, or the 
water content of the solvent 1s Increased still further. 
Within -the range of saccharides examined, there 
seams to be little or no decrease in staining power 
per reducing gro with increasing plateclangthi. 

Thorough equili rail ete of the tank before the 
commencement of the run has a markedly beneficial 
effect on the Hp values of the slower-moving oligo- 
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Fk. 2. maltose; iegpaliawe ; C, gentiobioe D, lactone. 
Right: agara rii with and chromatogram 
with ninhydrtüi. Leff: Identical sugar solutions run In 


the Rana solvent Di tha 1 Mi way cal sprayed 
with aniline Wpdrngen pn tiisiaee 


seccharides. The usual method of equilibration,” 
involving the use of trays of the solvent mixture in 
the bottom of the tank, takes at least 24 hr. and, 
during this time, glycosylamines are sometimes pro- 
duced by interaction between ammonia vapour from 
the solvent and the N-benzyl glycosylamine spots. 
Since ammonia is essential in order to prevent hydro- 
lysis of the N-benzyl glyoosylamines, the following 
r&pid method of equilbration was used. A blank 
sheet of filter paper was dipped into the irrigating 
solvent and suspended from a second trough in the 
tank. The solvent was introduced immediately into 
this trough, and the tank was sealed for 45 min., 
before the solvent was mtroduced through an orifice 
mto the trough supporting the actual chromatogram. 
The degree of equilibration thus attamed was better 
than, that effected in 24 hr. in the usual way. _Although 
this simple technique was designed p for use 
with the higher oligosaccharides, wo find it Denaflaial 
algo in the general method. 

Following earlier theoretical considerations*, Bate- 


Smith and Woeetall! deduced that Alog( d... 1) 
Fr 


should be constant within a homologous series ; they 
obtained good experimental confirmation with various 
phenolic compounds. Jeanes et al." demonstrated later 
that the relatio , and also its approximation for 
low values of Ry, namely, A log 1/Rr, were true for 
a series of amylosaccharides. Tho benzylamine 
method, enables these relationships to be tested over 
a wide range of Ry values. Preliminary studies with 

partially “hydrolysed amylose and laminarm have 


" 


Fee good agreement, glucose exoepted, with the 
relationship of BateSmrth and Westall*; but, rather 


unexpectedly, with partially hydrolysed Papa 
Jeanes’s approximation holds better. 

examination of these and other TEETE PP series ien oí 
oligosaccharides, oov all types of gluooeidio 
‘linkages, would enable a possible structure(s) for any 
e nena Ed containing mixed glucosidic linkages 
to be assigned more &ocurately than in the past from 
the position of ita spot relative £o suitable markers. 
One advantage which would be gained thereby is 


- 
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that, if & trisaccharide of this type were detected in 


the h lysis producta of & po ide, then the 
two different linkages of the triose would be proved 
to be adjacent in the po ide itself. 


Tyseccharide 
In pertial hydrolysates of the dextran 
by Betacocous arabinosaceous (Birmingham strain) we 
have observed, inter alia, spots corresponding to & 
1: 8-biose and (more faintly) to a triose ; the position 
of the latter spot indicated that the triose contained 
&1:6-&nd& 1: 3-link. These observations suggested 
that the linkages at the branch points of this par- 
tucular dextran molecule were of the 1: 3-type, and 
not of the 1: 4-type, as has bean believed hitherto’. 
A full chemical analysis has confirmed that this is Bo. 
Again, & partial hydrolysate of the polyglucosan 
of Aspergillus niger (strain 152), which was known 
already to contain 1:4- and 1: 8-links in almost 
equal amounts’, showed only one triose t, the 
position of which indicated that it contai one of 
each of these lmkagee. Thus, it was highly probable 
that, im the polyglucosan, . the 1:4- and 1:8 
dic bonds were arranged alternately; con- 
tory evidence of this has now been obtained by 
other methods’. 
The above observations are reported in the belief 
that they represent & real advance in the chromato- 
graphy of oligosaccharides ; and, to the extent that 


isolation of erence compounds, 
they will aid the determination of polysaccharide 
structures. 

We are indebted to Prof. M. Stacey for his interest 
and advice, and to Dr. E. T. Dewar who kindly 
supplied the laminarin employed. [Sept. 29. 
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PATTERN DISCRIMINATION AND 
THE VISUAL CORTEX 


By D. A. SHOLL 


Department of Anatomy, Untversity College, London 
AND 


A. M. UTTLEY 
Telecommunications Research Establishment, Great Malvern, 
Worcs. 


Is reoent years attempts have been made 
to explain the organization of the oerebral 
cortex in terms of electronic computing machines. 
Comparisons have been made with two-way switches, 
regenerative storage systems and cathode ray tube 
soanning-systems ; yet none of these analogies has 
met with general acceptance, nor have they led to 
testable hypotheses. : 

We have made an attempt to examine some of the 
problems sasocated with pattern discrimination and 
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the organization of the visual cortex by means of 
two approaches, each of which is fundamentally 
statistical. On one hand, some of the elements of the 
visual cortex have been described in a statistical 
manner (D. A. 8.) while, on the other hand, the 
organization of & machine operating on & prob- 
ability basis has been explored (A. M. U.). It is sug- 
gested that a valuable analogy exists between the two 
methods of study. Some relations between them are 
beginning to emerge, and already there has been & 
surprising measure of agreement between hypotheses 
suggested by the theory of the machme and the 
experimental observations of cortical structure. 

There 18 reason to believe that many of the oom- 
plexities of the cerebral cortex are due to an organ- 
ization that is fundamentally of & statistical nature 
and the ters'of which can only be described 
in terms of probabilities. One of the obstacles to the 
formulation of adequate hypotheses for many branches 
of^biology has been the language sand mathematics 
which have been used in attempts to frame these 
hypotheses ; acm aaa some of the concepts that 
we introduce will strange to biologista. Never- 
theleas, we feel that the effort to master this approach 
will be amply repaid. 

First of all, the finer branches of the axons running 
from the thalamus to the primary sensory areas of the 
cerebral cortex end in an px peer d random manner 
among the surrounding and their dendrites. 
Quantitative study of the lengths of the dendritic 
processes and their branches shows that there is no 
simple law relating these lengths to the position of 
the cell or the size of the perikaryon. 

With this background, one of us (A.M. U.), 
working in the field of computer design, has proposed 
definitions of the word ‘pattern’ in terms of set 
theory, and of ‘measure of pattern differance’. These 
definitions have led to the design of an efficient 
machine with random connexions between its unita 
and the inputs, and with the ability to measure 
differences between & representation and & constantly 
changing statistical description of past representa- 
tions. 

By & ‘representation’ is meant a set of physical 
quantities internal to a machine, which are determmed 
by an external physical configuration and may be 
called attributes of it; each attribute will have a 
measure, which may be continuous or discrete. By a 
‘pattern’ is meant a subset of such measures. A 
machine for comparing & present representation with 
& past ensemble of representations, member by 
member, requires a storage capacity that must grow | 


. with the ensemble, and each comparison leads only 


to a binary statement of identity or difference. If, on 
the other hand, & statistical method of describing the 
ensemble of representations is used, whereby the 
ensemble is ifled by the relative frequencies with 
which the different seta of attributes have occurred 
in the past (or the probabilities that the members of 
the ‘given’ ensemble possess certain seta of attributes), 
and if the comparison 18 made only with this system, 
then a constant storage capacity is all that is required. 
For e le, if there are n UM (attri- 
butes) each has s possible di measures, the 
number of different possible representations can be 
pedis to be E nus this is the flxed number of 
d ive probabilities that must be stored, regard- 
leas of the number and type of past representations. 
The sunplest possible machine of this nature must 
employ the simplest possible measure for which s is 
unity. In this case, either & proposition of the form 
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‘the configuration A possesses the property j' is 
made, or no proposition is made at all. This measure 
will be called unitary, in contrast with binary measure 
in which an additional proposition of the form ‘the 
configuration A does not posseas the property j' is 
made. The input, therefore, must possess two states ; 
if it is active, & proposition is made, and if it is 
inactive, no proposition is made. 

An example of the kind of mechanism that could 
provide an input of this unitary nature would be a 
threshold-operated detector which could be in one of 
only two states. The detector would be in an active 
state if say, & chemical concentration or & packet of 
radiant energy exceeded & certain value; otherwise 
the detector would be inactive. There must be no 
varying degree of activity in any one input channel 
to the machine. In consequence, for detectors of a 
different nature, it would be necessary to interpose & 
coding system between them and a machine of the 

which has been desaribed. 

sing this unitary measure, a oomplete non- 
redundant statistical description of an ensemble of 
representations consists of the joint probabilities of 
oocurrenoe of all possible seta of attributes. It is 
therefore necessary to have units capable of counting 
and storing these probabilities ; and the units must 
Bs ie ie aie lot er This 
can be achieved precisely by random connexions 
between the input pon and the units of the 
machine ; yeu dw nee ie canes E 
unit being connected to any particular input is 
each unit will be replicated about the same number 
of times. Other laws describing the probabilities of 
connexions will lead to other population distributions. 

In order to define a measure of pattern difference 
between & prosent representation and & ensemble 
in t of a set of attributes, the following axiom 
is laid down: if the set can be separated into two 
subsets with a priors independence, the pattern 
difference in respect of the total set is the sum of 
the pattern differences in of the two subsets. 
From this it oan be shown that the only possible 
measure of pattern difference is the negative 
logarithm of the a priori probability of the get; if 
the set does not oocur in the present representation, 
there is no measure of pattern difference. Prob- 
abilities must therefore be computed in the units on 
a negative logarithmio scale. 

- For a past ensemble occurring as & sequence in 
time, e&ch unit must have two properties : it must 

possess some quantity which grows approximately 
locerithsniclly with time, and the act of counting 
must consist in the destruction of some of this 
quantity. Different mathematical laws of growth and 
destruction lead precisely to different weighting 


fonctions of events. The act of counting must 
occur only if all the connected i are in the 
active state caused by occurrence of corresponding 


attributes. 

The machine can be extended to Measure 4 
difference in respect of & pattern, even if some of ita 
attributes have not occurred; it can be shown that 
the measure must be the negative logarithm of the 
conditional probability of the set of attributes. 

Conditional probabilities can be in the 
following manner. Consider attributes j, b and 1; 
there will be units storing — log p(jb) and — log 
ijk), the negative logarithms of the ba bilities, 
in, the past, of the seta (Jkl) and (jk). (jk) occurs, 
then the conditional probability of the set (jkl) is 
pükhp(jk) ; so that on a negative logarithmic scale 


NATURE 


February 28, 1953 VoL. 171 


the (jki) unit should contain — log pk) — — log 
D(jb)) This can be achieved if the 

decrease in the (jk) unit, from — log p(jk) to zero, is 
communicated to the (jk) unit. This effect has been 
called supercontrol ; it leads to precise laws defining 
the connective function between unite; these laws 
are different from those required between inputs and 
model of the basic unit has been built embodying the 
principles described and which poaseases all the 
necessary properties of counting, staring and inter- 
connexion. 

Returning to the problem of random connexions, 
the simple statement that the probability of oon- 
nexion is ¢ cannot lead to a knowledge of the position 
of units in relation to a set of inputs ; this will be 
determined by the manner in which the probability 
of connexion depends on the position of the i 
Posen arco ara It can be said that there is a 
connective ulrty fleld surrounding a unit ; fram 
tha foray Of tiie. Aela ib ja ponsble ta valouiaie the 
distribution of units which are directly connected to 
inputs for the purpose of computing unconditional 
probabilities. Supercontrol oying interoon- 
nexions between unite leads to of an 
indirect connective probability field. For the two 
forms of control to be effective, the direct and indirect 
flelds must be of approximately the same form ; it 
can be shown that this is met if they fall off 

mentially with distance from the unit. 

[iis possible ta defino the probübilicy of conexion" 
between an incoming axon and oortical dnm. 
according to our limited knowledge of the physiol 
of the connective process and the mo of 
cell. experimentally (D. A. 8.) 
that this direct connective probability fleld does, in 
fact, fall Er oxpanantinlly “it dianc. Fom. aha 
perikaryon. This is equally true of the basal dendrites 
of the pyramidal cells. 

To calculate the actual numbers of connected unita 
a second factor is required, the packing density of 
the perikarya; this has also bean determined. It 
has therefore been possible to predict the population 
distribution of cella connected to different numbers 
of afferent fibres. 

Finally, we wish to stress the fundamental rm- 
portance of the decisions: (a) to base the theory on 
the statistical description of an ensemble; (b) to 
adopt a continuous measure of pattern difference ; 
and (c) to employ a unitary measure of attributes. . 
The binary measure of pattern difference leads to 
binary machines employing the gating p le; 
such a pettern machine can handle Petia 
logio, but it can compare only single items, nob 
ensembles. The result of the comparison is of the 
form ‘A differs fram B’ or ‘A doee not differ from 
B’. The continuous measure leads to statistical 
machines employing the analogue principle ; dem 
pattern machines can compare two 
a single item with an ensemble. The result of the 
comparison is continuous and has the form ‘Item A 
differs from ensemble O by more than does item B’. 

A full account of the mathematical concepts in- 
valved and & detailed description of the application 
of the theory to specific problems will appear 
elsewhere. 

We wish to thank Prof. J. Z. Young for his en- 
Pune and valuable oriticiam of this work. 

is made by one of us (A. M. U.) 
fe te Oar Bacsta or the Wienges Ot eas for 
permission to publish this paper. [Nov. 20 
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Investigation of the Coslacanth 

Ir was my privilege to carry out detailed investiga- 
tions on the first C«lacanth, and to have discovered 
Fhst eppears:to. po) Ho RESO where: Nido GEH; still 
live. 

The reoent "Domoran Colacenth, while mutilated 
more than was at first realized, nevertheless retains 
most of the soft parts, including the abdominal 
viscera. This extends enormously the scope of the 
investigational work that may be carried out on the 
specimen. There will be still more that oen be done 
only on parte, exudates, and secretions from an 
untreated fresh specimen, which it is hoped to seek 
before very long. 

It is in keeping with the importance and scope 
of the investigations on all parta of this fish that 
they should be assigned to leading experta in the 
fleld in which they fall. I have advised the South 
African Council for Scientific and Industrial Research, 
and have the Council’s approval of and 
co-operation in this matter. 

Application to be included in this scheme should 
be sent either to the South African Council for 
Scientific and Industrial Research, P.O. Box 396, 
Pretoria, or to me personally at Rhodes University, 
Grahamstown. While every possible facility will be 
granted to selected it should be 
noted that there is no ility of financial aid 
from this end. 

The ownership of the next specimen or specimens is 
of lesa importance than their proper preservation for 
goientiflo As certain organs and body 
fluids require special treatment and preservation, it 
is intended to compile & set of special instructions 
to be issued to those in areas where it is poamble that 
& fresh Colacanth may be obtained. It will be 
appreciated if those interested will kindly furnish 
detailed special instructions composed in language as 
simple as possible, giving full directions and not only 
the names, but also the actual composition of any 
materials to be employed. 

Since there is a hope that more Ca@lacanths may 
be found at the Comoro Islands, it is desirable that 
all such materials should be available there. 

~J. L. B. Surrg 


Plastic Properties of Coking Coals 

THE processes which take place when a coking coal 
is turned into coke by heating in the absence of air 
are very complex and only partly understood, though 
they have been studied for many years+*. We have 
made a renewed approach to the problem, and have 
evolved for guidance an elementary theory applicable 
in the temperature-range within which coking coals 
show plastic p . Supporting experimental 
evidenoe-is deeari below. 

It is widely accepted: that a coking coal at tem- 
peratures of the order of 300° O. and higher shows 
plastic properties, the word ‘plastic’ being used here 
in & general sense; and there is evidence that it 
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behaves as a liquid having & normal viscosity — 
temperature relatio . At tures ap- 
proaching 400? O., this liquid is subject to thermal 
deoomposition and changes into gas and an infusible 
solid. We assume this change to take place according 
to the laws governing first-order chemical reactions, 
go that if at time T = 0 there exists a mass mg of 
ooal in the liquid state, at & later time T = ~ there 
will remain & masse : 
mM = M, oxp—Aht, 
where b is the velocity constant of the decomposition 


reaction at the temperature of the spate ens 
and at any later time T = + + t, there will be 


men = m, exp—kt+i) = m, exrp-k. D 


The time T = 0 oan never be experimentally realized, 
ion must take plaoe in the period 


As the solid product of decomposition accumulates, 
the viscosity of the liquid/solid mixture will rise. Wo 
assume & relationship of the form: 

7 = n(l + ro), 

where A is & constant later shown to be equal to, or 
not far from, unity, ņ is the viscosity of the mixture 
before the concentration of solid matter is inc eased 
by o, after which it becomes 7. (A fixed value of 
2 cannot be assumed, a priori, to apply over a long 
Dried of tima: Wat at oui be shown dist ft ecarceches 
uror cU es oe. 
Idealized extreme cases of solid sispensions and 
analogous systems have been studied by G. I. 
Taylor and A. Einstein*.) It follows that 


ne = ne (IR 2H), y 


and substituting from equation (1), we have: 


Tek = Te (1+ A expkt — 2), 
Fil 
Ak 


jy Ogre) = D CX “INep Epa 
This equation makes the following statements con- 
cerning the slope of the graph of log) against t: 
(i) for 4 + 0, the alope tends to àb; (ii) for t -» œ, 
the slope tends to k. Thus, as t increases, tho slope 
changes from Ak to k. 

The predictions of the theory were checked by 
measuring the viscosity, of four different coals at 
various temperatures using an apparatus developed 
by Gieeeler* and other workers’. A stirrer is embedded 
in compressed powdered coal in & crucible. A 
is applied to the stirrer which makes it rotate when 
the coal softens on heating. The viscosity of the coal 
is inversely proportional to the rate of revolution of 
the stirrer. In the past, the apparatus has been used 
for observing the viscosity changes with rising tem- 
perature, but there is no difficulty in adapting it to 
work at constant ture. 

The graph shows the result of & typical experiment. 
A linear relationship between log ņ and f is clearly 
shown. The precision of the t is such that 
ea chi eazy a mol detected. Exact 
ihe une oes b esos tidy dice. he 
the slopes give the reaction velocity . The 
graphs obtained permit the statement that ì ia a 
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Results of a leal experiment on "Manvers coal’ at 114 +7°C. 
ki the slope is 0-004 mm. 


constant in the range 0.8 <A «, 1-2. The value of 
X does not affect the calculation below. 
Experiments have been carried out at & number 
of temperatures, for each coal, so that the values of 
Ak can be used to find the activation energy of the 
carbonization process, using Arrhenius’s equation : 


— E 
log k = -— constant, 
?8 RT t 


where E is the activation energy, R the gas constant, 
and T the absolute temperature. Graphs of log k 
against 1/T gave straight lines for each of the coals 


The table gives details of the four coals used, 
together with the activation energies found. It is 
interesting to note that although these coals differ 
widely in their oo properties, assessed by oon- 
ventional criteria, all activation energies are near 
30er qe, iol: Hoe Den quoted oa the nay, 
required to break the carbon-carbon bond in 
thermal decomposition of mineral oils*. 
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The values we have obtained agree well with those 
of van Krevelen and oo-workers!*, who used & very 
different method on & series of broadly similar coals. 

This work is being continued at this Establishment, 
along the lines indicated, and is published by per- 
mueasion of the Director-General, Soientiflo Depart- 
ment, National Coal Board. A fuller treatment will 
be published elsewhere.- 

J. BRONOWSEL 

D. FrrzaunALpD 
D. W. GOLING8S 
D. C. Rays—Jongs 

Central Research Establishment, 
National Coal Board, 
Cheltenham, Glos. 
Sept. 15. R 


Eh “Obemuiry of Coal Utllisation”, 1 (partioularty 
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* Dryden and Napier, B C.U.R.A. Mom. Bull, 16, 358 
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* Seyler, Annual Report, Fuel Research Board, 1982/3, 40 ; 1087/8, 
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* Gieseler, Giwobsuf, 70, 178 (1934). 

T Soth and Russel, Proc. 46th Ann. Meeting A.8.T.M., 43, 1176 (1943). 

* Brewer and Triff, prat asdf Ohom. (Anal. Edit.), 11, 242 (1930). 

*G Petroleum Chemicals Industry’, 93 (B. and 
F. N. Ta, Ce 919). 

“van Krevelen, van Heerden and Huntjens, Fwel, 80, 253 (1961). 


Selenium Hexafluoride : Dielectric Strength 
and some Chemical Properties 


Taa physical and opu acorn of selenium 
hexaftuoride have received investigation", We 
have prepared selenium hexaftuoride by reaction of 
the elements at 300° O. in a copper tubep and found 
that, provided steps are taken to return selenium 
tetrafluoride (boiling point, 106° O.) to the reaction 
sone, & yield of more than 90 per cent selenium 
hexafiuoride is readily obtained. The gas was oon- 
densed in & trap cooled to — 160° O. and afterwards 
sublimed into an aspirator. The greater part of the 
small amount of selenium tetraftuoride collected 
ee ee the selenium hexafluoride 
had sublimed. e uct was scrubbed with 
10 per cent sodium h; xide solution, condensed in 
liquid air, and transferred to an evacuated steel 
cylinder oooled in 'Drikold'. 

The vapour density of & sample of the purifled 
dried by sublimation tn vacuo from & trap cool 
— 80° O., was determined by direct wei and the 
molecular weight found to be 192-6 + 1 (theoretical 
value, 192-96). 

Hokhberg and Sandberg? have reported the di- 
electric strength of selenium hexaftuoride to be nearly 
twice that of sulphur hexafluoride, giving the ratio 
4-08 : 2-40 : 1 for the relative dielectric strengths of 
selenium hexafluoride, sulphur hexafiuoride and air. ' 
Their measurements were carried out using two 
Rogovsky electrodes of 32 mm. diameter spaced at 
2-8 mm. The maximum value of pressure X gap 
was 220 mm. mercury xX om. and the resulta 
were extrapolated to a value of 1 am. at 1 atmosphere 
.pressure. They make no mention of the method of 
preparation or of the purity of the gases tested. 

The breakdown potential between two half-inch 
diameter brass spheres has been measured in selenium 
hexaftuoride prepared as above, in sulphur hexa- 
fluoride contaming not more than 41 p.p.m. of 
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disulphur decaftuoride and 12 p.pm. of sulphur 
tetraftuoride, and in dry air. The relative breakdown 
voltages obtained using gaps of 0-05-8-6.mm. and 
. preasures of j, 1, 1j and 2 atmospheres are shown in 
the accompanying table. Extrapolation of the results 
to & gap of 1 am. at 1 atmosphere pressure indicates 
that the relative dielectric strengths of selenium 
hexafluoride to air and of hexaftuoride to 
air are not greater than 2:9:1 and 2-4:1 re- 
spectively. 

We have found selenium hexaftuoride to be slightly 
soluble in aloohol and acetone, insoluble in 5 per cent 
aqueous sodium hydroxide solution, but soluble in 
10 per cent alcoholic sodium hydroxide solution. It 
reacts slowly with mercury, forming mercurous 
fluoride, and reacta readily with & solution of sodium 
iodide in acetone : 


SeF, + GNaI — Se + 6N&aF + BI, 


No change in volume occurs after heating selenium 
hexafluoride to 500° C. for 10 min. in ‘Pyrex’ glass. 
At 700° C., reaction with the glass occurs. 

We wish to ackn our indebtedness to Mr. 
G. H. F. Seiflow and Mr. J. Adams, who carried out 
the electrical measurements. 


aem pP ein 39 UD, esr qa 
ent, H . 

D. St, and (soem. We, Ha J. Amer. dim Boe. á. (1933). 

1 Hokhberg, B. M., and Sandberg, R. Ya, J. Teoh. Physics U.S.S R., 12, 

Nos. 2-3, 66 (1042). 


Therma! Degradation of Polystyrene 


Tum degradation of polymers may be elucidated 
by various & ; one of the more acceasible 
routes is a study of the volatile degradation products. 

Grasaie and Melville! measured the pressure of 
volatilized monomer (having determined the identity 
of the gas by other means) from heated polymethyl 
methacrylate in a contmuously pumped system with 
& constriction limiting the pumping speed to a 
constant value. The measured preasure was directly 
proportional to the rate of production of monomer. 
This method has been modified by usmg & mass 
spectrometer instead of a Pirani gauge. The advant- 
ages of the mass spectrometer as the pressure gauge 
are: (a) it can analyse the gas produced; (b) it 
can measure each product independently ; (o) it has 
great sensitivity. . 

Twenty-five milligrams of thermally polymerized 
styrene prepared by Dr. F. R. Mayo of this labora- 
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tory was deposited as & film over 150 em.? of quartz 
by evaporation of the benzene solvent. This would 
leave a layer 1-6 x 10“ am. thick if uniformly 
distributed. The quartz tube (20 am. long, 4 cm. 
diameter) contaming the sample was sealed directly 
to the sample inlet tube of a General Electric analytical 
mass spectrometer. The le inlet tube was tho 
constriction limiting the flow the ion source. 
It had a calculated conductance of approximately 
0-012 litre sec.-! for styrene. The conductance of 
the pumping system beyond the ion source was of the 
order of 1,000 times greater. The maximum pressure 
in the spectrometer tube when rate measurements 
were made was 2 x 10-' mm.; hence the pressure 
of monomer in the sample tube was about 
2 x 10-* mm. ; 

The sample was given & preliminary degassing to 
remove solvent by pumping while heating at 80° C. 
for 4 hr. and at 80? overmght. The spectrometer, 
with the sample at 80°, had & very high back- 
ground, with benzene predominating. The tempera- 
ture of the sample was then increased at such & rate 
that the pressure in the eter tube did not 
exceed l x 10-* mm. At the end of five hours the 
sample was at, 110°, and benzene, methyloyclohexene, 
toluene, ethyl benzene and acetic acid comprised 
95 per cent of the material evaporating from the 
sample. Within nine hours & temperature of 145° 
was reached, and acetic acid predominated in the 
volatilized materials. After sixteen hours at 145°, 
the rate of production of volatile materials , 

itting the sample to be heated to 210° before 
large amounts of acetic acid limited the rate of hest- 

. A temperature of 220° was reached in three 
additional hours. Small amounts of styrene wero 
then observed, along with other materials, the acetic 
acid havitig decreased. The temperature waa in- 
creased by. small steps which brought out more acetic 
acid at the inning of the next three or four incre- 
menta; benzene and toluene were also produced. A 
temperature of 810° was finally reached. At this 
temperature the polymer was decomposing, chiefly 
to styrene, benzene and toluene, but the rates of 
evolution decreased with time at any one temperature. 
The sample was then left at 280? for about seventy 
hours ; at the end of this period there was no measur- 
able evolution of gas. All the results noted up to this 
point were ascribed to adsorbed or dissolved mpur- 
ities, or odd configurations present in small amounts. 
The total amount of material volatilized is estimated 
as leas than l per oent of the sample. The persistence 
of the solvent, benzene, under conditions whero 
‘molecular distillation’ would remove it in an ex- 
tremely short time, indicates another rate-limiting 
process. This indicated & phenomenon to be oon- 
sidered in other investigations of this kind. The 
presence of acetic acid and methylcyolohexane is unex- 
plained. The early evolution of styrene (at 220°) 
may have been due to desorption of unreacted 
monomer or scission of loosely bound monomer. 

Subsequent heating of the sample from 230° to the 
temperature-range 260?-880? C. at intervals extend- 
ing over & iod of ten days showed the rates of 
evolution of st benzene and toluene to be 
functions of temperature only. This is believed to be 
decomposition of the polymer. A plot of principal 
pe&k hei for these three materials against tho 

i of the temperature is reproduced herewith. 

the graph, the activation eflergies for the 
production of the various substances have boen 
derived. It is seen that benzene and toluene havo 
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the same activation energies (57 and 56 kcal.), within 
experimental erron, and may be produced by similar 
mechanisms. The styrene has & distinctly greater 
activation energy (65 kcal.) and must be accounted 
for in another way. E 

The rate of production of styrene may be calculated 
if the signal height for & given rate of flow can’ be 
establiahed*. This was determined, and it was found 
that a rate of 1-0 x 10-* plit./sec. gave a peak height 


of 960 unita. Hence at 330°, 7.0 x 10° per cent of - 


the sample will d per minute to styrene. 
Extrapolations of Madorsaky’s results? for higher 
temperatures would indicate & maximum rate of 
4-0 X 10-* per cent per min. at 880°. It should be 
pointed out that the results described here were 
obtained with less than 1 per cent of the total sample 
degraded, and the results were obtained im the 
temperature-range 260°-330°. Madorsky, working 
in the range 385°—365°, degraded & large fraction of 
the sample; henoe, our resulta are not expected to 
be comparable. His value of 58 keal. for the initial 
activation energy was deduced from measurements 
of loss of weight of the sample, as was the value of 
44-7 found by Jellinek*. the cases cited, the 
weights of volatilized materials were summed, mstead 
of measuring the rate of volatilization of each 
substance.* 

In addition to styrene, benzene and toluene, small 
amounts of other substances were observed, the dimer 
oe i PEE ET Higher tempera- 
tures would be required to get reliable values for 
the activation energies of these other materials. The 
very high molecular weight materials reported by 
Madoraky were not observed under these conditions 
of degradation and measurement. 

The simpler case of polymethylmothaorylate was 
studied in the ture-range 170?-210^, and an 
activation energy of 29.5 + 1-0 kcal. was found for 
the production of the monomer, essentially in agree- 
ment with 31-0 kcal. found by Grasme and Melville’. 
The problem of removing solvent and other mpurities 

were more acute in the case of meu 
however, when they were removed, the monomer 
alone: was produced. 
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The investigation is being extended to ‘other 
systema, and detailed resulta and interpretations will 
be described elsewhere. 

PauL D. ZEMANY 
General Electric Research Laboratory. 
Schenectady, New York. i 
Oot. 27. 


1 Gremio, N., and Melville, H. W., Proc. Roy. Soo., A, 199, 1 (1949). 
1 Zemany, P. D., J. App. Phys., $3, OH (1052). 

3 Madorsky, 8. L, J. Polymer Soi, 9, 133 (1052). 

* Jollinek, H. H. G., J. Polymer Sei, 4, 13 (1919). 





Interaction of Manganous lons with 
Enolase 


Many enzymes require the presence of metal ions 
for activity}. Kinetic studies on such systems indicate 
the existence of an equilibrium between the enzyme 
Pee the sotivating metal ion and a complex 

metal ion and enzyme. By assuming the 
complex to be the only species catalytically active, a 
hypothetical dissociation constant can be determined 
from activity measurements. Considerations of this 
kind have led Smith? to formulate a theory of pep- 
tidase action according to which the metal 10n acta 
as & binding group bringing enzyme and substrate 
together. Already in 1942, the same ‘of mech- 
anism was suggested by Warburg and istian® for 
the activation of enolase by magnesium, manganous 
and zino ions. Simoe, however, no direct measure- 
menta of the interaction of activating metal ions with 
well-characterized enzyme preparations have been 
published, the present study was undertaken. 

Enolase was purified by the method of Warburg 
and Christian’: These authors only investigated the 
activation by magnesium ions in detail, but the 
present work was extended to include the other 
activating ions. Fig. 1 shows the activity* of the 
enzyme aa & function of the concentration of mangan- 
ous ions measured in a 0-04-M phosphate buffer, pH 
6-8. Employmg the conventions of Warburg and 
Christian?, the hypothetical diasociation constant of 
the eno ous ion complex was calculated 
to be 2:5 x 10+ mole/l. under the conditions used. 

The interaction of manganous ions with enolase 
was also studied by the equilibrium dialysis tech- 
nique’. Fig. 2 gives the average number of man- 
ganous ions bound per molecule of enzyme in 0-025 M 
phosphate buffer, at pH. 6:8 and + 4^, as & function 
of the concentration of free manganous ions. The 

i tal pointa are too few to permit a detailed 
mathematical analysis, but they indicate that, in the 
range of concentration studied, the manganous ions 
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interact with four groups of the enolase molecule, the 
overall dissociation constant being about 2 x 10! 
mole/l, a value of the same order of magnitude as 
that calculated from the activity measurements. 

If it is aasumed that the four binding Ups are 
identical and do not interact, the log of the 
first association constant oan be calculated and is 5-3. 
Thus, the interaction of manganous ions with enolase 
is stronger than that demonstrated with any amino- 
acid or simple peptide’. It is of interest to note 
that the enolase molecule contains eight sulphur 
atoms*, since Cohn e£ al.' have recently 
that cystine may furnish the complex-forming group 
in metal-activated enzymes. 

The work described in the t communication 
Wi bettie exlonded and a detailed report will ba pub- 
lished elsewhere. 

I wish to thank Prof. Arne Tiselius for his interest 
in this investigation. 

Note added $n proof. Experiments on the activation 
of enolase by zinc ions, carried out since the above 
communication was submitted for publication, demon- 
strated & fall in activity at high metal ion concentra- 
tions. This led to & re-investigation of the activation 
by manganous ions, which showed that the data are 
more correctly mterpreted by assuming two types of 
interaction between manganous ions and enolase, one 
giving an active complex and the other resulting 
m inhibition. If this inhibitory effect 18 taken mto 
account, the hypothetical dissociation constant of the 
sotive complex is found to be 4-4 x 10-* mole/l. (as 
compared with 2-5 x 10-* mole/l. above), while that 
of the inactive complex is 2 x 10-3 thole/l. ` 

. Bo G. MALHBTEÖM 

Biokemiaka Institutionen, ` : 

Uppsala. 
Sept. 3. 
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A Biophysical Test for Aldohexoses 


I ava observed that some sugars inhibit the 
flocculation of bottom-fermentation brewer's yeast 
in tap water, whereas others do not. 


Sugars whieh inhibit Bugars not Inhibiting 

fioccula thon flocculation 
Glucose Fructose 
Mannose Galactase 

tose Lactose 

Bucrose (after Xylowe 
Interaction for Arabmose 
some time) Dextran, etc 


The flocculation is thus inhibited by aldohexoses. 
This fact can be used for & quick test for glucose ın 
the presence of fructose. About 80 mgm. of freeze- 
dried brewer’s yeast were suspended in 5 ml. of tap 
water. When held at rest, the yeast flocculates, and 
ig precipitated within one minute. On addition of 
an equal volume of the solution under examination, 
the presence of the above aldohexoses is indicated 
by fact that the yeast suspension remains stable 
for a longer time (some hours). The influence is 
distinct up to a sugar concentration of 0-1 per cent. 
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The pH of the solution should be kopt in tho 
range 4-7, and the temperature above 25° C. Asa 
condition for flocculation is the presence of calcium 
or magnesium salts in the medium, anions giving 
undissooiated salta with these metals, such as oxalate, 
fluoride, phosphate and carbonate, should be avoided. 

W. LINDQUIST 


Dynamic Potentials of Freshly Formed 
Liquid Surfaces 


As a basis for the study of the adsorption of & 
surface-active solute to a fresh liquid surface, it is 
necessary to establish with accuracy the changes in 
the physical properties of the surface which oocur 
immediately after its formation, and throughout the 
adsorption process. Two important properties, which 
undergo considerable change as adsorption proceeds, 
are the surface tension and the surface potential. Wo 
have recently observed that the surface potential of 
aqueous solutions of many long-chain compounds, at 
the instant when adsorption is complete, differs 
widely from the ultimate equilibrium value. The 
changes in potential following establishment of con- 
centration equilibrium between surface and bulk 
solution are comparable in magnitude with those 
occurring during adsorption, and erroneous de- 
ductions may result from the assumption that 
dynamio surface tensions and potentials change in & 
similar manner with age of surface. 

Measurements of the rate of change of surface 
tension in aqueous solutions of straight and branched- 
chain alcohols! have shown that the surface tension 
of such solutions is determined primarily by surface 
concentration of solute, and is little influenced by 
molecular orientation in the surface. Changes in 
dynamic surface tension therefore provide a satis- 
factory means of following the development of an 
adsorbed flm; when concentration’ equilibrium is 
established, no further appreciable change in tension 


Occurs. 
Ourves A and B in the graph compare the change 


in surface tension and potential respectively for a 
0-00045 per cent aqueous solution of decyl aloohol 
at 15°. Whereas tension is constant after one minute, 
the potential shows a considerable rise after adsorp- 
tion is complete. In interpreting these effecta, we 
consider that adsorbing molecules of solute arrive at 
the surface in a disorientated state, and that the 
continual arrival of solute molecules maintains this 
disorientation throughout the uer Er a aise 
Unlike tension, the surface po ial is" influenced 
greatly by surface orientation as well as by surface 
concentration; the potential of the surface when 
adsorption is- complete is therefore characteristic of 
the disorientated . The general use of the woll- 
known expression AV = 4rny in surface potential 
Studies implies that the decrease in the air—water 
contact ial (AV) w brought about by the 
solute y. However, it seams probable that the 
potential changes which follow adsorption are greater 
than can be attributed entirely to variations in the 
affective dipole moment p ; it_is therefore considered 
that water as well as solute molecules are disorientated 
by adsorption to fresh surfaces. 

When the. disturbing effect of adsorption is no 
longer operative, the film oen become rearranged to 


H 


Surface potential, AV (mV.) 
Surface tension (dynes/em.) 





100 
Surface age (min.) 


& stable configuration. An important observation in 
these experiments pcs pcdes ee for the 
orientation process is in all cages of a erent order 

for the initial adsorption. Curves 
and the teble) show that 
the affect persists down to the shortest chain-lengtha, 
and illustrate the increase in time of orientation with 
length of carbon chain. 








~The term ‘surface potential’ has therefore no 
meaning without reference to the age and condition 
of the surface. For any gi surface exceas, there are 
olearly two ‘limiting , the ‘disorientation’ and 
‘orientation’ potentials characteristic of the two 


TRO REESE er IDE es ise 
of these observations. A new technique for the 
meesuremenb of dynamic surface tensions has been 
described by Posner and Alexander’, in which the 
authors measured the changes in potential along jets 
of ts0-amyl1 and sec-octyl aloohol solutions and trans- 
lated these potential values into dynamic tensions 
using calibration curves derived from equilibrrum 
' values of these two measured under static 
conditions in a trough. The dynamic tensions so 
deduced showed considerable divergence from the 
values determined by Addison’ fram jet dimensions. 
Since the latter values have been in certain 
theoretical studies of the adsorption process‘, it is 
important to investigate this . The resulta 
in the accompanying graph i cato that solute 
becoming adsorbed $o the surface of a jet must be in 
a state of disoriensation; it has been found that, 
when the potential values of Poaner and Alexander 
are translated into dynamic tensions using the appro- 
priate tension — disorientation potential calibration 
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curves, the results obtained by the two techniques are 
in almost ideal agreement. 
A fall account of this work is submitted for 
publication in the Journal of the Ohamioal Sooiety. 
O. O. ApDIBON 
D. LrrHHRLAND 
University, Nottingham. 
Aug. 11. 
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Identification of Radiosensitive Volume 
with Nucleic Acid Volume 


Ow the basis of inactivation data for nearly two 
dozen plant, animal and bacterial viruses, Lea! 
pointed out that the radiosensitive or target diameter 
was within & factor of 2 of the physical diameter of 
a les) pitis ig Salon dr haar deta 
poorer with increase in diameter. From this agreament 
Lea concluded that the small viruses must be com- 
posed almost exclusively of radiosensitive material 
which he identifled with nucleoprotein. The very 
duo VEU No Mg Do are LES odin 

in that they seamed to have an appreciable 
amount of relatively insensitive ‘cytoplasmic’ mater- 
ial. Other workers (for example, refs. 2 and 8) have 
given experimental reasons for believing that 
the nucleoprotein material is the radiosensitive 
portion of a cell. 

Tho first purpose of this communication is to point 
out that Lea’s interpretation of his resulta may bo 
incorrect. The source of the error is the fact that a 
difference of a factor of 2 in diameter means a 
difference of a factor of 8 in volume. On this reasoning 
it is improbable, except for the smallest viruses, 
that the entire virus can be idered to be radio- 
sensitive. The question then arises as to what might 
be identified with the , if, indeed, any single 
structure can be so identi 

My second purpose is to show that a more straight- 
forward use of the radiation date gives quantitative 
support to the idea that the radiosensitive portion of 
& virus is ita nucleic acid (not ite nucleoprotein). 

Both radiation data and nucleic acid data have 
been found for ten viruses. Radiation data for the 
four plant viruses and two of the three animal viruses 
in this group have been given in ref. 1 along with the 
size of virus. Radiation data for the three becterial 
viruses are given in ref. 2. The inactivation data for 
influenza are given in ref. 4. Nucleic acid data for 
the bacterial viruses are given in refs. 5, 6 and 7; 
for the remaining viruses in ref. 8. Virus densities 
are given. in ref. 10, except for tobacco necrosis, 
tobacco and vaooinia viruses ; the latter 
woro assumed to have densities of 1-8 gm.fml. The 
nucleic acid density was taken’ as 1:63 gm./ml. The 
results of the calculations of radiosensitive volumes 
and nucleic acid volumes are given in the &ooom- 
panying table. 

It is evident that there is a agreement 
between target volume and nucleic acid volume 
except for the largest two ‘viruses (influenza and 
vaccinia); these are well known to have complex 
internal structures which could easily make inapplio- 
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able the single-target, single-hit theory used in the 
calculations. It should be emphasized that the 
uncertainties in the data are sufficiently large for the 
agreement between target volume and nucleic soid 
volume to be well within probable error. Similarly, 
of course, it cannot be excluded that the volumes 
could be different by, perhaps, a factor of 2. 

It was not le to use the date on nucleic acid 
contents of four other bacterial viruses given in 
ref. 9, Deosuse some of dhe resultant ; Malai acid 
volumes are greater than the entire volumes of the 
viruses. 

This investigation was supported by the Atomic 
Energy Commission under Contrast No. A'T(80-1)-918. 


H. T. EesrEgIN 
Department of Biophynice, 
University of Pitteburgh, 
Pittsburgh 18, Pennsylvania. 
Dec. 10. 
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Luminosity generated by Shock: Waves 


LuxINOUB phenomena accompanying shock waves 
have been observed under extreme conditions by 
Michel-Lévy, Muraour and Vassy! head-on. 
collision of shocks by explosives, and by 
Perry and Kantrowitz' at the point of convergence 
of a cylindrical shock wave. A related 
is observed in the gas discharges of Fowler, Goldstein 
and Clotfelter*, although the creation of the shocks 
in this type of work is of an electrical nature and 
does not immediately allow a hydrodynamic inter- 
pretation. 

It was noticed some time ago that the University 
of Michigan shock tube exhibits luminosity in gases 
such as air, nitrogen and argon. This shock tube* has 
a rectangular cross-section of 2 in. X 7 in., & oom- 
pression chamber 7 ft. long and an expansion 
chamber of 18 ft. Shocks are produced in the ex- 
pansion chamber by rupturing a diaphragm between 
it and the compression chamber, which generally 
contains hydrogen at & pressure of several atmo- 
spheres. Preliminary results of our investigation were 
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at the Salt Lake City meeting of the 
rina Physical Society in June 1952. At that 
time experimenta were also reported by Kantrowits 
which, although different substances were used, seam 
to show very similar resulte. In what follows, further 
en) MM ee 
uminosity is observed when the shook is reflected 
normally from & plate at the end of the tube. In 
order to localize this phenomenon within the space- 
fume evan taking placo fi dhn aod tube eave 
speed camera exposures were taken of the region 
near the reflecting plate. This established with com- 
plete certainty the fact that the luminosity is confined 
at first to the region between the reflecting plate and 
the reflected shock, until the latter meets the interface 
or cold front which divides the gases initially m front 
of and behind the burst diaphragm. From then on, 
the luminous region is limited by the end plate and 
by the expansion wave generated at the meeting of the 
reflected shock and the interface. The wave-speed 
camera pictures show 8 roughly triangular region, 
the entire duration of time of the phenomenon 
being between 1,500 and 3,000 microsec., depending 
upon the strength of shock and the nature of the 
gas. 
M pies ud investigation has been carried out 
&-two-prism glass spectrograph, which has a 
dispersion of 12 A./mm. at 4000 A. and of 140 A./mm. 
ab 9000 A. exposures with nitrogen and ' 
c Ue AMI ue ae, anne ds 
1P) of calotum. According to hydro- 
dyndnicnl reasoning, stronger shocks with corre- 
spondingly higher tem can be obtained, for 
given pressures in front of and behind the ; 
when using heavy monatonio dol ore 
n and xenon (we are indebted to the Linde 
Air Producta Oo., Tonawanda, N.Y., for a generous 
gift of rare gases) have recently been used. Tho 
following table shows the theoretical temperatures 
attained with three atmospheres of hydrogen in the 
compreasion chamber and the indicated pressures of 
xenon in the expansion chamber after reflexion of 
the shock from the end plate. 


Xenon pressure Temperatuye 
82-4 mm. mercury 6,000° K. 
178 . n 9,000 
57 , i 18,000 


The actual tures are, because of viscosity 
and radiation losses, somewhat lower. The last 
pressure and rir geil just about represent the 
working limit of resent shock tube. 

It is now ossis to make & comparison of the 
intensity of the g line of the neutral Ca with that of 
the H and K lines of Oe II as the temperature 
increases. While for weaker shocks the g line alone 
is present, for stronger shocks the H and K lines 
increase in strength, with the g line even diminishing 
its intensity. This behaviour conforms to the theory 
of stellar a put forward by Saha, Fowler 
and Milne’. It is thus established that the luminosity 
of the gases behind shocks is purely a temperature 
phenomenon. Especially at lower shook. 
metallic lmes are of greater prominence than the li e 
of the carrier, gases, similar to the conditions in 
stellar atmospheres. Thus several hundred lines of 
sodium, caleium, barium, iron, aluminium, as well 
as bands of calcium, are observed which are due to 
room dust and to the walla of the tube. Further, 
by introducing the acetyl &oetonate of copper the 
spectral lines of this metal were observed. 
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As to the lines of the carrier gas, ıt 18 obvious that 
xenon offers the most favourable conditions not only 
because of the higher temperatures attainable but 
also because of ita comparatively low excitation 
potential. Indeed, at calculated temperatures above 
12,000° K., xenon Imes are first observed. With a 
single flash produced by a shock of caloulated 
temperature 18,000? K., about fifty xenon hnes below 
9000 A. have been identifled. These are all the lines 
obtainable with & xenon-filled Geissler tube after an 
exposure of about 2-6 mm. Comparison of the xenon 
linea produced 1n these two ways appears to mdicate 
& broadening and, ın some cases, & shift— effecta 
which were announced by Kantrowrtz. In view of the 
results of Michel-Lévy, Muraour and Vassy and also 
of Schulz‘, there seems little doubt that, as the 
strength of the shocks increases, continuous spectra 
will play & more and more important part. 

It 18 intended to d s unt the theories 
of Saha, Fowler and Mi with the purpose of 
determining the degree of ionization and the electron 

at various shock strengths. The investiga- 
tion of the shapes of spectral lines under these novel 
conditions of rapid preasure and temperature changes 
should complement the information gained from 
hysical and electrical discharge studies. Like 
the Schiseren and shadowgraph methods, observe- 
tion of luminous phenomena will give formation on 
' the flow of & supersonic gas stream around & model. 
As the incoming flow ia deflected or reflected by a 
model, the luminosity distribution will furnish & 
measure of the local temperature. 


R. N. HOLLYEB, JUN. 
A. O. Huntine 
Orro LAPORTE 
E. B. TURNER 
Department of Physics, 
University of Michigan, 
Ann Arbor, Michigan. 
Sept. 22. 
ee A, Muiaour, H , and Vamsy, H, Res. d'Ogt., 90, 110 
1 Perry, R. W., and Kanirowlix, A., J. App. Phys., $3, 878 (1051), 
* Fowler, B. G., Goldstein, J. 8, and Clotfelter, B. H., Phys. Rer., 
84, 879 (1961). 
4 , F. W., end Nauts, C. W., Engineering Research Insiltute, 
niv of Mueh (19490). 
5 ‘ » 
Bee, re o doe Unsold, A., "Physik der Sternatmospharen'’ 


). 
*Bohulg P, £ Netw., AA, 583 (1047) 


Transmission-like Reflexion Fringes in 
Birefringent Crystals 


Ir has long been known that the suppression of 
the first beam in multiple-beam reflexion interference 


fringes produces a transmussion-like pattern. This was » 


established in 1907 by Lummer!, and was recently 
applied by Bruce’, who cut out the first beam by & 
knife edge. In high-magniflcation studies, this obecur- 
ation of the lens may lead to diffraction anomalies 
(Tolanaky*). eet 

In the special case of thin birefringent crystals, 
tranamission-like systems can be obtained in reflexion 
by a simple optical device. If a birefrmgent tabular 
orystal 18 grown őn & silvered optical flat and the 
upper surface 18 then silvered, we have & birefrmgent 
medium between silvered surfaces capable of pro- 
ducing familiar multrple-beam localized Fizeau fringes, 
and in reflexion such & system gives dark fringes 


NATURE © February 28, 1953 von 17 





Magnification X 200 


on & bnght background. Fig. 1 gives an example 
using the crystal stearic acid. Owmg to birefringence 
the fringes are double, the components being mutually 
perpendicularly plane polarized. However, if illum- 
inated with plane-polarized light and the reflected 
system is viewed through an analyser, it is clear 
that, without any changa of the numerical aperture, 
the first reflected beam can eamly be cut out, since 
this is the only beam in the interference system 
which does not go through the crystal, and hence its 
plane of polarization differs from that of the com- 
plete multrple-beam system. Fig. 2 shows the appear- 
ance of the pattern obtained by’ thus suppressing 
the first beam. Here the two components are polarized 
in the same plane. It ıs clear that this simple tech- 
nique permits not only the total suppression of the 
first beam but also its partial suppreasion if wished. 
Hence it is possible to study systematically the con- 
tinuous in the gppearance of the fringe pattern 
as the contribution of the first beam is sSucoeemvely 
* varied. 

Detailed analysis of the system will be published 
elsewhere. 

I wish to thank Prof. 8. Tolansky for his interest, 
and Miss P. M. Reynolds for valuable discussion. This 
work is being done during the tenure of an I.C.I. 
Fellowship while on study leave from the University 
of Delhi. ' 

s A3rT RAM VERMA 

Royal Holloway College, 

(Univermty of London), 
Englefleld Green, 
f Burrey. 
Nov. 25. 
?Lummer, O., Ame. der Pkys., 89, 40 (1007). 


BO Nature, 167, 398 (1051); Aux. J. Sei. Res., A, 4, 117 


* Tolansky, 8., Nature, 187, 815 (1061). 


Relationship between Relative Viscosity 
and Volume Concentration of Stable 
Suspensions of Spherical Particles 


Many relationships have been for the 


relative viscoaity, qr, of & suspension ngid, smooth 
spheres in a liquid in terms of the volumetrio oon- 
centration c. Einstein! obtained the-equation : 


m = 1+ 25e, 
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for & suspension of spherical particles at infinite 


dilution and devoid of such influences as &gglomera- . 


tion, solvation, accumulation of electric charge and 
so forth. Other equations and empirical. relation- 
ships have also been derived by durent würkora. 

recent work we have found it convenient to 


plot the value 1 ab against the volumetric con- 
Nr 


centration o for stable suspensions of , and 
have obtained & straight line. The ta of other 
workers were treated in this way, the data used 
including those obtained from rising sphere, rotating 
cylinder and capillary tube viscometers. In most 
cases a straight line has been obtained up to oon- 
centrations of at least 20 per cent (the highest 
concentration used in some of the investigations), 
although the date given for the suspensions of glass 
spheres used by Vand!, and by Eirich, Bunzl and 
Margaretha’, gave lines which curve towards the 
concentration axis and which closely resemble curves 
we have obtained for unstable suspensions. 

The equation to the straight line may be written 


1 


"ir 
or nr = 1+ ko + krot + EI LL, 


- ke, 


that is, yr = 





1 
1 — ke 
where k is a constant. At extremely low concentra- 
tions the expression reduces to 

Tr = 1 + ke, 

which, if b = 2-5, is idéntical with Einstein’s equs- 
tion. p 

The accompanying table shows the values of k 
obtained from curves for the date of various workers. 
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* Killed yeast, aizo ratio not exactly known. All other results refer 
to perfect spheres. 
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_ A Theoretical Approach to the Problem 
of determining the Relationship between 
the Constants of Circults and their 


Intrinsic Safety 
- THERE is an urgent need for a comprehensive 
theoretical correlation between the constants of & 
circuit and ite intrinsic safety in the presence 
of inflammable gases. This has not yet been attempted 
owing to the lack of knowledge of the fundamental 
mechanism of spark ignition. I believe, however, 
that even in the present state of knowledge it is 
poemble to derive & circuit theory which would permit 
the approximate correlation between intrinsic safety 
and circuit constants however complex the circuit 
may be. 

The available evidence suggests that the principal 
factors controllmg ignition are the nature, composi- 
tion, ambient temperature, pressure and turbulence 
of the inflammable gas; the material, configuration 
and manner of separation of the electrodes; the 
energy dissipated in the discharge and ite duration ; 
and the volume of gas influenced by the discharge. 
What, in fact, appears to matter is that the tempera- 
ture of & sufficient volume of an inflammable gas be 


the This energy is the difference between that 
suppli by the discharge and that removed to 
surrounding spece. 


The expression for energy expended in & discharge 
through an opening current-carrying switch is, in 
operational notation, 


U = P a- iina 


- 


where I is the initial current through the switoh 
before it starta i at tine 0; ¢ is switch 
current at any time t between 0 and T ; 
of discharge; Zə is impedance across the open 
switch when all sources of voltage are ahort-cirouited. 


Otrou!t inductance L (mH.) 





i 





005 0-1 0$ 1 5 10 
Minimum igniting current (amp.) g 


2 Oom between tal resulis obtained by 
the Bafety m La finan rre a ger toy eer 
dertved curve 0 for effect of battery voltage 

on minimum igniting current 


This energy U can be computed for any linear 
circuit, whatever ita voltage and impedance, so long 
as the duration of the discharge and the manner in 
which current ¢ varies are known. Non-linear cir- 
cuits, such as iron-cored inductors, rectifiers and non- 
linear resistors, can also be treated similarly. 

The above theoretical considerations were checked 
for don-capacitative circuits against resulta of testa 
with an 8:8 per cent methane-air mixture published 
by the Safety in Mines Research Establishment!. In 
the abeence of information ing current and 
voltage patterns or the duration of discharges 
obtained in the tests, the following assumptions were 
made: (1) constant rate of current’ decrement ; 
(3) constant duration. of discharge (of magnitude 
derived from a few test results) for each electrode 
system and rate of separation; (3) constant fraction 
of energy of a discharge employed in igniting the 
gas for each electrode system and rate of separation. 

On this basis and adopting the concept of constant 
minimum igniting energy for & particular gas, 
electrode system and time of discharge, minimum 
igniting currents were computed for the effecta of 
circuit inductance, ahunt resistance and circuit 


v . 
The computed resulta for the effecta of shunt resist- 
ance and circuit voltage were compared with corre- 
sponding test results. in Figs. 1 and 2 respectively. 
It can be seen that, even with the scant test informe- 
tion available at present ing characteristics of 
discharges obtained, it was le to predict the 
approximate point of ignition of the majority of 
cirouite tested on the basis of information derived 
from & small fraction of the circuits. 
Additionally, the test results for the effect of induot- 
“ance in a series inductive-reaistive circuit were shown 
to be predictable from a angle test result. Finally, the 
effect of the rate of electrode separation reported by 
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the Safety in Mines Research. Establishment waa 
shown to be consistent with the.propoeed theory. 
A close agreement has thus been demonstrated 


“New experimental work will be required to determine 


whether refinements of the theory are necessary to 
take account of additional factors, such as the recovery 
transient, the arc voltage or the ionization voltage ; 
or whether, for example, & closer approximation to 
actual conditions is obtained if the voltage of the 
discharge is taken aa constant or linearly rising and 
the di current is re-caloulated from the above 
baaio equation. It is proposed to publish a full report 
of this work elsewhere. m 
Thanks are due to the Director-General -of the 
Boientiflo Department of the National Coal Board for 
permission to publish this account, and to Mr. D. R. 
Scott for his assistance in mathematical calculations. 


B. Roston 
Central Research Establishment, 
National Coal Board, 
Cheltenham, Glos. Aug. 18. 
d in $ j 
E Mines Research Pa 0. 104 (1046); Xo. 106 1047. 


Conversion of Solid Into Ascites Tumours 


Previous studies by different authors} have 
shown the possibility of the conversion of solid into 
ascites tumours. Further observations have revealed 
information which promises to elucidate the nature 
of this conversion. In all, forty-two different mouse 
tumours have bean tested so far. T 

The following procedure was used throughout. 
Bolid tumours of various origin (Table 1) and, in most 
cases, homologous to one of & number of inbred 
mouse strains (08H, 057 black, 057 leaden, dba, Ak, 
Strong A) were minced mechanically and 0-2-0-5 gm. 
of the fresh tumour pulp was injected intraperitaneally 
into mice belonging to the strain of origin or suitable 
Fl hybrids. The tumour was then maintained by 
successive intraperitoneal transfers for at least ten, 
but in most cases up to thirty to forty, transfer 
generations. While carrying out successive transfers, 
inoculations of peritoneal exudate in 0-4-ml. amounts 
were made whenever an exudate was t in 
appreciable amounts. If no exudate was available, 
solid-tumour mince was in used. 3 

Table 1 lists the different tumour lines used with 
respect to their capacity for growing as typical ascites 
tumours. In agreement with previous definitione’, 


Table i. TUMOURS GROUPED ACCORDING TO TYPE 
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tbe term ‘ascites tumour’ is used for denoting the 
condition when intraperitoneally injected tumour 
cells primarily start multiplying in’ the peritoneal 
fluid, induce accumulation of ascites and eventually 
reach there a high concentration. The final stage 
representa a nearly pure culture of free tumour cells. 
The tumours used fall mto three differant categories 
as regards their ability to grow as ascites tumours. 
Some of them give rise to typical ascites tumours 
immediately after their first mtraperitoneal inocula- 
tion. All five lymphomas tested and one out s ds 
transplanted sarcomas fall into this group. 
tumours showed & more gradual transformation and 
resulted in typical ascites tumours after a number 
of exudate-transfer generations only. These two 
categories were already recognized when our previous 


tumours that gave negative resulta and grew only in 
the form of solid neoplasms. On the basis of examing- 
tion of a larger number of tumours and & more 
prolonged observation period, it can now be stated 
that, under the conditions used, & number of tumours 
did not lend themselves to transformation into ascites 
tumours. This is at variance with the opinion of Goldie 
et gl, that cells from any mouse tumour strain 
inoculated into the itoneal cavity oen induce the 
accumulation of fluid and multiply therein as free cells. 

The question arises a8 to the factors concerned in 
determining whether the tumour cells injected can pro- 
liferate freely in the peritoneal ftuid and provoke ascites 
production. If the tumours used are classified accord- 
ing to the median survival time of animal groupe 
receiving intraperitoneal inoculations of 0-2-0-5 gm. 
of minced solid tumour (Table 2), it will be seen that 
transformation into ascites tumour occurs only with 
the rapidly growing tumours, although even here not 
invariably. Moreover, the tumours belonging to theed 
rapidly growing categories were all highly anaplastic 
and had previously passed through & long series of 
transfer generations before being used for the present 
experiments. It would appear that a rapid growth- 
rate and/or high degree of anaplasticity of the tumour 
tested- are necessary, but in itself not sufficient 
conditions for the final attainment of the ascites 
tumour condition. 

The capacity to induce the production of ascites 
and to grow in this ascites are thus shown to be the 
attributes of oertain tumour cells only. In all five 


hand, in the tumours that ahow transformation of 
the ual type, this may perhaps be 
associated with a amall n of cells only. These 
cells, possibly arising by mutation, would then be 
selected during the successive exudate-transfer gener- 


Table 2. TUMOURS GROUPED AOOORDING TO THE MONDIAN BUEYIYAL 
TIMES OF INTRAPERITONRALLY IXOOULATED ANIMALS 
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ations, where the particular cells that oan survive 
in the fluid will always be the transmitters of the 
tumour. Alternatively, the transformation may be 
viewed ss an adaptive change, in which case there 
would be a given chanoe for each cell in the original 
population to survive and proliferate in the fluid 
exudate. If the former concept is true, then an ascites 
tumour, when once established, should retain ite 
capacity for growing in the ascites form immediately 
and at any time, even if kept routinely by suboutan- 
eous solid transfers. The following experiment shows 
that this is the case for one of the tumours used. 

The Krebs 2 tumour (belonging to the category 

dual transformation into ascites tumour***) 
has been t in the ascites form for more than twenty 
intraperitoneal transfer generations. When 0-2 ml. 
of ascites was injected subcutaneously into C3H mice, 
solid tumours developed at the place of inoculation. 
Subcutaneous transfers of the solid tumours were 
then made by the trocar technique through twelve 
transfer generations. At the end of this serial transfer | 
the tumours belonging to this line (AS stram, Table 3) 
were broken up, and 0-5 golid-tumour mince was 
inoculated. intraperi y to ten O8H mice. These 
inoculations voked ical ascites tumours imme- 
diately in animals injected, the frequency of the 
tumour cells in the ascitic fluids ing from 67 to 
92 per cent. This behaviour was in mar contrast 
to that of the original solid tumour (SS strain, 
Table 3), which, on ite first in i transfer 
in comparable pnp une gave rime exclusively to the 
solid type of growth. is observation indicates 4 
difference between the original cell population of the 
solid tumour and that of the solid-tumour Ime de- 
veloped from the ascites in its relationship to growth 
as ascites tumours. In the line developed from ascites, 
this capacity was retained through twelve subcutan- 
eous transfers, during which the cells grew in the form 
of solid tumours. This favours the possibility that 
one or several ‘mutants’ possessing this capacity were 
selected during the original procedure of transforma- 
tion into ascites tumour, rather than the assumption 
that the transformation a cage an, adaptation to 
the fluid environment; in which case a reverse change 
might be expected to occur during the subcutaneous 
transfer generations. are now in pro- 
gress for further elucidation of the question. 

These investigations have been made Pees by 
grants from the Wallenberg Foundation, ooperativa 
Kvmnogilleeférbundet and the Swedish Cancer Society. 

GEORGE KLEIN 


Wallenberg Laboratory for ee Cytology, 


and Feltx, M. D., Cancer Research, 11, 73 (1951). 


Ree. $, 518 (1951). 
Jeffries, ie e O., and Hahn, P. F., Cancer 
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An Action Potential from the Motor 
Nerves of the Jellyfish Aurelia aurita _ 
Lamarck. 


Bo long ago as 1878, E. A. Schafer demonstrated 
in Aurelia a network of bipolar and tmpolar nerve 
cells the processes of which run in all directions, 
frequently coming close together at pointa which 


have been interpreted as synapees'», Using Holmee'a: 


method of silver staining, I have been able to confirm 
this histological picture; moreover, the fibres are 
similar to those of the through-conduoting system 
in the mesenteries of Meiridsum?. These fibres can 
be Been clearly in living Aurelia under phase-contrast 
or oblique illumination. d 

It has long bean known‘ that a bridge of tissue 
between two pieces of Aurelia will conduct a stimulus 
in either direction, resulting in & contraction in each 
piece. The ability to see the fibres has made rt possible 
to show that this transmission can occur in either 
direction even when only & &mgle fibre crosses the 
bridge. Such conduction does not occur when no 
nerve fibre can be observed under phase-contrast 
illumination. 

Physiological work has shown’ that there is a 
through-conducting system in Colenterates which 
behaves in the same way ‘as the nerves of higher 
animals. The existence of an all-or-nothing response 
and a refractory period is characteristic of nerve 
fibres. The above experiment with Aurelia shows 
that the observed nerves are carrying the excitation. 
‘Formerly, there was no rigorous proof of this. It is 
to be expected, therefore, that one or more impulses 
with action potentials are propagated through at 
least some of the fibres at each contraction wave. 
Direct recording from,s living nerve shows that this 
is actually so. 

The fibres of the motor nerve net can be picked up 
individually ‘with a single electrode of thin platinum 
wire mounted on & micro-manipulator. With a 
condenser-coupled amplifler of long time-oonstant, 
such & preparation gives one action potential at each 
spontaneous beat of the bell (see traces reproduced 
herewith). A majority of flbrea tested do not show 
this action potential; but one cannot disti 
between fibres that have been damaged by the 
manipulation and those that may be inactive.‘ 

A single electrical stimulus applied to the sub- 
umbrella surface gives rise to & contraction of the 
muscle, and the spread of the contraction to every 
part of the bell is conmstent with the histological 
arrangement of & network of nerves. In these and 
other experiments I can find no evidence of polariza- 
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tion, interneural facilitation, or decremental con- 
duction ın this motor system of Aurelia except occa- 
sionally in narrow bridges where it may be due to 
damage. Direct recording of the impulse in a single 
nerve fibre shows that the excitation, which can travel 
in all directions, consists at each beat of a single im- 
pulse at any point. This fact gives rise to important 
conclusions which will be discussed in a later paper. 

There is evidence, especially in other Saypho- 
meduss, that an excitation can bo tranamitted acroas 
the subumbrella without giving rise to movement 
on route, and presumably this must go through some 
diffuse system other than the motor fibres. There is 
not sufficient evidence to extend these conclusions 
concerning Aurelia to groupe other than Sammostome 
Boyphozoa. 


Department of Zoology, 
University of Cambridge. 
Bept. 4. 
* Woollard, H. H., and Harpman, J. A, J. Anai, 78, 589 (1030). 
‘Schafer, A A., Phil. Trens. Roy. Soc., 169, 503 (1878). 
* Pantin, C. F. A., Proo. Roy. Soo , B, 140, 147, Croontan Lecture (1052) 


* mane G. J., Pal. Trans. Roy Soc, 167, 269, Oroonlan Lecture 


ADRIAN HORRIDGE 


Competitive Suppression of Prototrophs 


Iw a recent publiestion', Jinks has compounded 
the erroneous impression, first given by Grigg?, that 
competitive suppression is a neglected source of error 
1n studies of prototrophs or reversions of nutritional 
requirement in micro-o 3 Kebnark and 
Westergaard? have shown that Grigg’s criticiam 1s 
mapplicable to their case ; but since Jinks’s publica- 
tion is subsequent to this, and expresses the belief 
that “it is not easy to see a simple way of avoiding 
[the] affecte” of competitive i & brief 
recollection of the facta published elsewhere on the 
inatter seems called for. Competitive suppression 18 
certainly a real phenomenon and has been studied 
Seeman ally in some detalt*. The findings 
relevant to the present issue are that: (1) the 
addition of prototrophs to the culture of organisms 
from which prototrophs it contains are being screened 
measures the extent of competitive suppression ; 
(2) when competitive suppression is not acting, 
dilution of the culture resulta in & corresponding 
decrease in the number of prototrophs, and added 


' prototrophs are recovered. 


In Nelgon’s’ studies of recombination in E. cols, the 
recovery of added prototrophs showed that compet- 
ittve suppréesion was inoperative in & majority of 
arase. In that cross in which the parents seamed to 
prevent the formation of colonies by the prototrophs 
formed, added prototrophs were not recovered. In 
these cases, however, suppreasion was exhibited only 
in concentrations far beyond those usually employed. 
Newcombe and Nyholm’, for example, used smaller 
concentrations, in the range where limited testing 
showed ten-fold diltions to give ten-fold decreases in 
numbers of prototrophs plated (Newoombe, personal 
communication). Similar consistent relationghipa be- 
tween, dilution and number’of mutants were found in 
tho work of Newcombe and H&wirko! on streptomycin 
resistance in E. cols. Moreover, in their pubhcataon 
they presented evidence for the recovery of added 
mutants in a background of parente more concentrated 
than that used in their determination of mutation- 
Tates. 

Smilarly, studies on the reversion of biochemical 
mutants of Neurospora crassa have been performed 
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under conditions where competitive suppression is 
absent. Giles!*, whose report on this point was 
presumably not available to Grigg, has shown by the 
addition of prototrophs that the conidia did 
not prevent their expression. resulta of Grigg's 
experimenta appear to be a function of starvation 
conditions, as Xehnark and Wi have 
claimed. McElroy (personal oommunication) finds 
that, even when sorbose is used, competitive sup- 
pression does not operate when the agar plates are 
ag thick as those used in his previous iments, 

It is no doubt correct to demand t*a&b the reli- 
ability of the screening method employed be estab- 
lished in each case. In spite of what has been said 
above, one may still ask whether mutants of recent 
origin differ in no way from those somewhat older 
or whether, as Nelson suggests, the reaction-rate 
constant of bacterial recombination should be used 
instead of the empirical frequencies of prototrophs. 
But it is wrong to imply that laboratory workers in 
this field do not appreciate and have not studied 
the role of competitive suppression. 


Franow J. RYAN 
Department of Zoology, i 
Columbia University, 
New York 27, N.Y. 
Deo. 3. 
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The Mitochondrial Membrane 


Tm» mitochondrial membrane has been a subject 
of controversy. Two distinct problems have arisen : 
whether a morphological membrane existe, and, if so, 
whether it is semi- le. 

As Hogeboom Schneider’ point out, a number 
of workers, starting with Clade a and Fullam!’, have 
interpreted structures seen in electron micrographs 
as mitochondrial membranes. Muhlethaler, Müller 
and Zollinger? observed such & membrane and 
estimated ite thickness to be 200 A. Harman‘, how- 
ever, doubted the existence of a membrane and oon- 
sidered that ''it is acceptable on all available evidence 
to regard mitochondria as tightly coiled or compact 


The illustrations reproduced here show mito- 
chondria from red beet tissue prepared in two 
different solutions, 30 per cent sucrose and 0-45 per 
cent potassium chloride, by the usual methods of 
viae n Drops of the mitochondrial suspension 
were p on electron microscope specimen screens 
and fixed; after drying, the soluble materials were 
removed by diffusion into water through the oollodion 
membrane. The preparations were shadowed with 
uranium. The particles prepared m 30 per cent sucrose 

peared as compact spheres 0-7-1-0 in diameter 
(Big. l) The particles prepared in 0-45 per cent 
potassium chloride a ag diffuse disks, 
l-2 in diameter (Fig. 2). The same extracta under 
a phase-contrast microscope showed, in sucrose, 
compact spheres, and in potassium chloride, larger 
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Tx. 1. Hlectron B Or eet d m 
30 eent sucrose sol fixed with formali 
with uranium ; ratio of tegen pete pem er gh 


spheres with uneven patches, closely resembling the 
animal mitochondria prepared in ERRE ohloride 
by Zollinger’. The appearance of our preparations 
suggested uptake of water by the particles prepared 
in the solution of low oemotio pressure. Fig. 2 would 
be consistent with collapse of these icles from a 
sphere to-a disk on drying. The show distinct 
folds or ormkles; from the length of the shadows 
the thickness of the membrane is of the order of 
270 A. The appearance of the particles in water as 
swollen spheres which disintegrate after a time is 
evidence against the possibility that the membrane 
could have been formed while the particles were 
drying, and we conclude that these mitochondria 
have morphological membranes. 

Fig. 2 shows & distinct membrane on & plant mito- 
chondrion, thereby establishing beyond all doubt the 
suggestion made originally by Bucholz* and the inter- 
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pretation of the pictures published by Stafford’ and 
Anderson’. Whether the membrane has semi- 
permeable properties and is responsible for the oamotic 
properties of the particle must still be investigated. 
J. L. FARBANT 
Commonwealth Soientiflo and 
Industrial Research Organization, 
Division of Industrial Ohemistry, 
Box 4331, G.P.O., Melbourne. 
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Fixation of Bacterial Products by 
Erythrocytes In vivo and by Leucocytes 


It is known that, under suitable conditions tn viro, 
certain substances of bacterial origin may become 
fixed on to the surfaces of erythrocytes of various 
mammalian species, rendering the cells susceptible 
to agglutination by the specific antibacterial serum 
(see refs. 1, 2). The term ‘hremosensitin’ has been 
RR O E ee eerie ery roar 

way’. This phenomenon. has found important 
rectical application in serological technique; but 
Tittle work has been reported on the mechanism of 
the fixation process, or on its possible significance in 
Telation either to bacterial disease, to 
or to normal cellular physiology. In connexion, 
we have oonsidered it of interest to investigate 
whether hamosensitization can take place in vivo, 
and also whether mammalian oell types other than 
can fix the hemosensitins. 
- A polysaccharide preparation (S; made from 
tuberculin by Lamensans, Graber and Bretey* was 
used as & source of hamosensitin in these investiga- 
tions. Antiserum was obtained from rabbits after 
ted injections of phenol-killed tubercle beoill. 
AT acre were heated at 56° C. for 80 min. and after- 
wards absorbed with an excess of guinea pig erythro- 
cytes before use. 

In connexion with the possibility of heaamosensitiza- 
tion existing vivo, it is worth mentioning that 
wm vitro the reaction is known to take place much 
more rapidly at 87° O. than at room tem ture, 
and that it is negligible ab 0—4° O. The following 
experiment was designed to show whether, in fact, 
the reaction oan take place in the animal body. A 
number of guinea pigs (average weight, 800 gm.) 
were injected intravenously with different quantities 
of the polysaccharide ing from 1 to 20 mgm. 
dissolved in 2 ml. saline. The controls received saline 
alone. After three hours, blood was taken from the 
heart into a sodium citrate solution, washed six times 
in saline, and the to dilutions 
of the antiserum and of normal rabbit serum. The 
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antiserum was found to agglutinate the erythrooytee 
toa i mede ee 

UO Oy conan OE: but not those from animals 
whioh received 5 mgm. or lees. Erythrocytes 
taken three days later from the animals which had 
received 20 mgm. were still sensitive to agglutination, 
although a higher concentration of antiserum was 
necessary to produce it. At six days the sensitivity 
had diga; . There was no agglutination of the 
control cells in antiserum or of any of the cells in 
normal serum. This result demonstrates that hamo- 
sensitization can take place in the blood stream of the 
living animal in gpite of the presence of undiluted 
plasma, which is known to have a certain inhibitory 
effect on the reaction $n vitro. 

Leuoocytes were used for whether 
other types of cells could also fix hemosenattins. Ina 
typical experiment, æ citrated suspension of guinea 
pig leucocytes was obtained from & peritoneal exudate 
after injection 16 hr. previously of 50 ml. Locke's 
solution. 68 per oent of the cells were polymorpho- 
nuclear. The exudate was divided into two portions, 
to one of which was added polysaccharide to & final 
concentration of 1 Both portions were 
then incubated for 1 hr. at 87° U. and then washed ; 
after resuspension, each was further divided into two 
perte, which were added 


ing suspensions, which were made in normal guinea 
pig serum, consisted of approximately equal numbers 
of and white cells. Antiserum was 

to a sample of each mixture to a final con- 
centration of 1 per cent, and normal rabbit serum to 
& second sample. Microscopic examination after 
3 hr. st room temperature showed that, in the tube 
containing leucocytes treated with polysaccharide, 
sensitized red cells and antiserum, 65 per cent of 
the leucocytes, com jie n p xlymarphonuolear 
and mononuclear , contact, with 
Se Meee Coe uu 
sensitized erythrocytes but in which the leucocytes 
had not been treated with hsemoeenaitin, only 9 per 
cent of the latter were in contact with 
In each of the other six tubes in the series, this 
figure was leas than 15 per cant. 

Similar have been carried out with 
suspensions of lymphocytes obtained from lymph 
glands. For example, in one experiment, 55 per oent 
of the is ao a ue lymphocytes were 
found to PORDO O ihe crre or genauen 

presence of antiserum, whereas 

- the bdo uim, tube oontaining untreated 
ymphocytes the erythrooyte olumpe were virtually 
feo of lymphooytea, only 1 per cant of which were 
with erythrocytes. Thus, when both 


cytes 
material of the same 


specificity has become 
cible ee of oell. 
Two main conclusions may be wo from these 


studies. In the first place, it has been shown that 
heamosensitization can take place in vivo when & high 
enough concentration of hmmosensitin is reached in 
the immediate environment of the cells. Secondly, 
the ability to ftx these substances is not limited to 

, but is shared by leucocytes, and it 
seems probable that many other types af cell in the 
body may be capable of this activity. 
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This work was carried out in Paris during the tenure 
of an exchange scholarship of the Medical Research 
Council and the Oentre National de la Recherche 
Scientifique. 
STEPHEN V. BOYDHN 
Service de Chimie Microbienne, 
Institut Pasteur, 

. Paris. à 

Bept. 29. i 
Keogh, B V. North, H. A., and Warbarton, M. F., Waters, 161, 
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Cost of German Medical and Sclentific 
Periodicals 


Dr. W. Bonser and Miss Margaret P. Russell have 
discussed the prices af German medical and scientiflo 
periodicals in Nature of September 18, 1952, p. 446. 

The prices of the periodicals published by the Bprin- 
ger Verlag are fixed in such a-way that the number of 
subscriptions wholly, or at least approximately, covers 
the costa of production. It is only through sub- 

t orders that a profit is made. This method 
automatically leads to a reduction in price when the 
number of subscribers increases. Thus in July 1952, 
we announced reduced prices for 1953 for the follow- 
18 riche. Che Zeitschrift fuer Physik, Zeitschrift fur 

Chemis, Biochemische Zeitschrift (by DM 
ou and Archiv für experimentelle Pathologie 
und Pharmakologie (by DM 8 per volume), that is, 
some DM 30 lees per annum for each of the four 
periodicals. 

A comparison with the cost of periodicals from 
other countries, particularly from Anglo-Saxon 
countries, is misleading, for conditions there are quite 
different. 

(1): The number of subscribers is much larger than 
that to German periodicals. For example, the number 
of subecribers to the Zeitschrift fur Krebsforschung 
is 400, and to Canoer 4,000. Our experience is that 
& reduction i in price would not easentially change this 
proportion. We publish many special periodicals 
demanding numerous illustrations of high standard, 
and appealing to only a few hundred subscribers. 

(2) Pr ten in the United States and Great 
Britain, periodicala often reoeive financial sup- 

either from scientific societies or universities, 
or from the Government or from the author himself. 
For P in the Physical Review and Journal of 
hysics, the &uthor or his institute has to 
-contribute 15 dollars per page. For the Journal of 
Neuropathology the author is not reimbursed for his 
expenses nor does he receive free separate prmta, -but 
is asked to answer for part of the costa of pro- 
duction. 

With reference to particular points made by Dr. 
Bonser and Miss Russell, we wish to make the follow- 
ing comments : 

HU Annual cost. Since 1038, foreign libraries have 

oo lista ind year showing the maximum 
cost for ie e o tentus 

(2 With bong: eene of one Swiss journal 
erroneously mentioned, the list supplied to us by 
Dr. Bonser and Mise Russell in which Springer 
periodicals are campered with periodicals of other 
German publishing houses contains only periodicals 
which are published—or st least printed—in the 
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. Eastern Zone of Germany, where the costa of pro- 
duction are at most one-half as high, not considering 
the difference in currency exchange. 

(3) The tables of the detailed list which Dr. 
Bonser and Miss Russell were kind enough to let us 
have can scarcely be considered as a basis, in so far as 
(a) & comparison ia made not of the prices per sheet 
but of the total prices without regard to number of 

and get-up (number and quality of illustra- 
tions); (b) devaluation of sterling is mentioned but 
not allowed for in the tables; (c) it was due to 
measures (now abandoned) taken by the German 
Government to promote export that, during 1935-45, 
selling prices abroad were 25 per cent lowet than on 
the home market. 

Springer periodicals are published at the expense 
and risk of the publishing house alone. Costs of 
prodnetion of West German publishing houses had 
Tisen in 1949 to two and a half times the pre-war 
level and are now three times as high. The prices 
per sheet of Springer periodicals, on the other hand, 
average only twice as high as before the War. 


SPRINGER VERLAG 
Neuenheimer Landstrasse 24, " 
Heidelberg. 


Wa wish to make the following reply to some of the 
points in the above letter fram the Springer Verlag. 
It quotes from the fuller version of our pe 
neoesearily condensed in Nature, but now widely 
circulated. 

The fact that the cost of German, and 
ially of Springer's, periodicals is far in excess 
of that of other countries still holds. The reduction 
in their sales which is likely to result must prove 
detrimental, esionifically ad well aa Anansially, to 
German progress. ^ 

The Springer Verlag points out that its periodicals 
are completely its own financial venture. We have 
in our fuller paper, that a solution 


dons for certain publications m Great Britain and 
the United States. 
We should like to reply to the following comments 


on details. 


(2) The Swiss journal (Annales Padiairici) was not 
“erroneously mentioned” but was intentionally in- 
cluded, since it is the continuation of the German 
journal Jahrbuch für Kinderheilkunde, both of which 
have the same publiaher now in Basle but formerly 
(until the end of 1938) in Berlin. 

(8a) We actually did compare two journals from 
the point of view mentioned, namely, the British 
Journal of Experimental Pathology and the Archiv 
Sir experimentelle Pathologie, to the great disadvantage 
of the Springar periodical; (3b) it was pointed out 
that devaluation of sterling amounted to 45 per cent 
for American and only 26 per cent for German 
periodioals—the figures presented in our table are 
the resultant prices paid by us. 

We feel that our table of comparisons still stands 
as 8 summary of facts, and we still hope that some 
means of reducing the-cost of these essential con- 


“tributions to knowledge, so as to be comparable with 


those, of other German firms, may be possible. 
Warem Bo 
MARGARET P. RUBSELL 
Medical School, ] 
University of Birmingham. 
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OVERSEAS DEVELOPMENT AND 
MAN-POWER PROBLEMS 


Vola River aluminium-seheme set forth m 

a White Paper issued in November 1952 is of 
exceptional interest, quite apart from its possible 
contribution to the supply to the industry of the 
United Kmgdom of aluminium from withm the 
‘sterling’ ‘area’ “at competitive prices. Under the 
soheme the United Kingdom Government, the Gold 
Coast Government and the producers would develop 
the resources of water-power and bauxite in the Gold 
Coast to yield ultimately 210,000 tons of aluminium 
annually. An initial capital expenditure of about 
£100 million would be required, rising eventually to 
£144 million, and in the White Paper the British 
Government states: what it believes the scheme to be 
soundly conceived. ‘The magnitude of the under- 
taking is such, however, that it considers that the 
scheme should not be embarked upon without every 
practicable assurance that it oan be carried through 
to a successful conclusion. The British Government 
proposes, therefore, with the agreament of the Gold 
Coast Government and the aluminitim producers, to 
eet up at once a Preparatory Commision to follow 
up the work already done and to examine in greater 
detail the chief problems which would have to be 
overcome. This Commussion would be instructed to 
report with all praotioable speed so that final decisions 
could be taken as soon as possible. The cost of this 
Commission, of which Commander R. G. A. Jackson 
will be in charge (see Nature, February 21, p. 330), 
will be shared in the first place between the Govern- 
ments of the United Kingdom and of the Gold Coast. 
The wider interest of the scheme is derived, how- 
ever, from its bearing on Colonial development and ' 
welfare. In commending the scheme, the White 
Paper points out that as one result the Gold Coast 
would be enabled to develop further its mineral 
wealth and to create a new source of power of great 
potential benefit to its future social and economic 
progress ; and & reason given for favouring partici- 
pation in the scheme by the British Government is 
that it would further the Government's policy of ' 
encouraging the development of the resources of the 
Commonwealth as well as contributing to the raw 
material needs of the United Kingdom. This applies 
particularly to the hydro-electric aspect of the 
soheme. The possibility of developing hydro-electric 
power from the Volta River, which is the principal 
river of the Gold Coast, with & total length of some 
1,000 miles and a dramage area of about 150,000 
square miles, of which roughly 40 per cent lies withm 
Gold Coast territory, has been considered at various 


‘times during the past three decades. Proposals for 


the construction of a dam at Ajena in the Akwapim 
Hills for generating power for the production of 
aluminium were considered by the Gold Coast 


- Government in 1924; but a detailed survey started 


in 1938 by Mr. Duncan Rose was interrupted by the 
Second World War. Six years later, West African 
Aluminium, Ltd., was formed with Mr. Rose as 


* Volta Rlver rar ie .H 
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chairman to carry the scheme further, while in 
January 1951 a joint mission of Aluminium, Lid., of 
Canada and the British Aluminium Co., after further 
detailed study, reported that the scheme prepared 
by West African Aluminium, Ltd., was a sound 
engineering proposition and could produce aluminium 
at an economic cost. . 

Meanwhile, the Gold Coast Government, which 
had long recognized the possibilities of the Volta 
River, but which also realized that the heavy capital 
expenditure required would not be justified unless 
there were adequate industrial outlets for the large 
quantities of power decided that the 
development of the Volta River basin should be 
viewed as & whole and in relation to the total 
economy of the Gold Coast, rather than merely in 
relation to the most important immediately visible 
outlet for power. In October 1949 it engaged Sir 
"William Halorow and Partners to undértake a survey 
of all aspects of the Volta River development, 
including not only hydro-eleotrio power but also 
irrigation and drainage of lands in or near the oatch- 
ment of the river, navigation on the river, transport 
and port facilities. The British Government itself 
both encouraged the examination of the practic- 
ability of &tuminium production in the area by the 
joint mission of Alummium, Ltd., and the British 
Aluminium Oo. already noted, and provided in the 
year ended March 31, 1950, £15,000 for a scheme 
made under the Oolonial Development and Welfare 
Acts for a comprehensive survey of all aspects of the 
scheme to determine the potential value of the river. 
During 1951—52 a further £19,000 was provided for a 
scheme for an aerial survey of part of the Volta River 
basin in connexion with the projected hydro-electric 
scheme, 

Sir William Halcrow and Partners submitted a 
preliminary report dated July 25, 1950, and in a final 
report on August 15, 1951, set out a scheme for the 
development of the Volte besin. So far as it related 
to aluminium production, this reporb was the basis 
for the subsequent exploratory discussions between 
representatives of the United Kingdom and Gold 
Coast Governments, of Aluminium, Ltd, and of the 
British ini Oo. m October and November 
1951 and in May 1952 in London, and in June 1952 
in Aocra. The discussions considered tbe conditions 
under which the two Governments and the aluminium 
-~oompanies might jointly participate in a scheme for 
&luminium production in the Gold Coast, and the 
scheme proposed in the White Paper is the outcome 
of these discussions, 

The scheme now proposed envisages the oon- 
struction of a dam and power-station at Ajena in 
the gorge through the Akwapim Hills and would 
create a lake with an area of some 2,000 square miles. 
After allowing for other users in the Gold Coast, the 
power available from the bydro-electric installation 
would suffice for an aluminium smelter, operating on 
beuxite drawn from reserves within the Gold Coast, 
and sited at Kpong, twelve miles from the dam, to 
produce 210,000 tons of alummium a year. The 
smelter and bauxite mimes would be managed by 
private enterprise through a emelter company 


NATURE 


- 


March 7, 1953 - 


financed mainly by the aluminium companies with 
some support from the Gold Coest Government, : 
though the scheme contemplates that up to half the 
capital required to expand the capacity of the smelter 
from ite initial 80,000 to 120,000 tons a year may be 
provided by the United Kingdom Government. : 

The United Kingdom and Gold Coast Governments 
would be jomtly responsible for financing the hydro- 
electric undertaking as a whole, the ultimate cost of 
which is estimated at £54 million. Apart from a 
minimum of £8 million contributed by the Gold 
Ooast Government, which would be solely responsible 
for facilities for the distribution of power to other 
users besides the smelter, this would be borne by 
the United Kingdom Government, whose maximum 
expenditure is visualized at £56-8 million. The Gold 
Coast Government would be responsible for providing 
the £26 million required for port, rail, road facilities 
and other public works. Apart from that fraction of 
capital for the smelter provided later by private 
investors, the remainder of the £144 mullion for the 
whole scheme would be provided by the Gold Coast 
Government or the alummium companies. 

As already indicated, the scheme contemplates 
extensive publio works. Establishment of an 
alumintum industry of this magnitude would neces- 
sitate construction of a new port conveniently 
situated to serve its needs. Accra has already reached 
the limit of ite capecity and is unsuitable for further 
development as a port. Takoradi, the only major 
port in the Gold Coast, has recently been extended, 
but Bir William Halcrow and Partners recommended 
that & new port to serve both the general and the 
aluminium needs should be constructed at Tema, 
about twenty miles east of Accra. After obtaining & 
second opinion the Gold Coast Government has 
already decided to construct a new port at Tema, 
whether or not the whole scheme is undertaken, and 
preliminary work is-in hand. 

Besides this, a considerable development of oom- 
munications would be required, particularly of rail- 
ways, linking the new port at Tema with both Accra 
and Kpong and providmg for movement of the 
beuxite by rail. Existing roads would need improve- 
ment and new roads would have to be built. It is 
proposed accordingly that the Gold Coast Govern- 
ment should set up a Volta River Authority, which 
would be responsible for oo-ordinating all planning 
and construction work arising out of the Volta River 
Boheme, including the building of the dam and power 
station, the aluminium smelter and alumina works, 
port and railway facilities, roads and townships. On 
completion of the construction work, the Volta 
Electricity Board would be set up to assume respons- 
ibility for the management of the power undertaking 
and also for the installation of additional generating 
unita, Mc cdd: au M Li ad 
works. 

p Te: a apih af thacechenia n a ba 
imagination. The analogy with the Tennessee Valley 
Authority is unmistakable, and from the caution 
with which both the Gold Coast Government and 
that of the United Kingdom are proceeding it is clear 
that in tbe minds of all concerned the development 
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and welfare of the people of the Gold Coast &nd not 
the exploitation of an important mineral resource 
are the dominant considerations. The appointment 
of a preparatory commission to examine in greater 
detail the chief problems which would have to be 
overcomes shows that the leasons of earlier failures, 
. such ag the groundnuts scheme in East Africa and 
the poultry scheme in Gambia, have been learnt ; 
and the Gold Coast Government, no doubt with the 
warning of Abadan in mind, is no less anxious to 
avoid even the appearance of an infrmgement of 

If the scheme proves practicable and. the technical 
problems can be surmounted, the financial proposals 
appear to be reasonable and flexible enough to 
accommodate political changes if they are made in 
good faith. To execute the scheme, moreover, 
demands not merely the supply of capital by Great 
Britain and & further drain on the country’s limited 
supplies of technical experts, but also co-operation 
over a period of years between such experta and the 
‘peoples of the Gold Coast. Under the proposed Volta 
River Authority, the people of the Gold Coast should 
receive a traming in responsible local administration 
which may itself materially amooth the path for the 
advance of the Gold Coast towards Dominion status. 
The very conditions essential for the technical 
execution of the scheme involve a spirit of co-operation 
and mutual understanding and a training in demo- 
cratic methods calculated to engender the atmosphere 
and the goodwill which are the beet safeguards against 
dangers from prejudice, misunderstanding and racial 
sentiment & generation or more hence. 

The importance of this factor was streased by Lord 
Rennell in a debate m the House of Lords on the 
Gold Coast last July, and it affects equally the 
Technical Assistance programme of the United 
Nations. Lord Rennell inquired specifically regarding 
the relationship between the new nationalist govern- 
mente which are bemg set up and European capital 
and investors, on one hand, and their own Huropean 
staff, on the other. It is unlikely, he pointed out, 
that either capital or technologists would be attracted 
to the Gold Coast from Britain and the United States 
for the Volta River scheme unless the sponsors of the 
scheme have confidence in the direction of constitu- 
tional development there. The Parliamentary 
Under-Secretary of State for the Colonies, the Earl 
of Munster, in replying to the debate, was able to 
supply evidence that Dr. K. Nkrumah and the Ministers 
of the young Gold Coast Government recognize the 
need both to mamtain the goodwill of overseas m- 
vestors and to retain the services of their European 
staff, and are dealing with some success with the 
difficulties caused by the anti-European feeling which 
brought them to power. 

Nevertheless, as was in & recent 
broadsheet from Political and Economic Planning 
(see Nature, 170, 679; 1952), the supply and quality 
of the technital experts remain the critical factors, 
and in this respect the Volta River scheme is no 
exceptior. Such questions as the numbers of technical 
experte required and the conditions of service to be 
affered to them are among the most important which 
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the Preparatory Cammission will have to consider. 
Failure to handle them in a way which will attract 
men of the requisite calibre would jeopardize the 
execution of the saheme no matter how excellent ite 
technical merits. Moreover, although the situation 
in regard to scientific and technical man-power for 
such projects may be easier than in November 1948, 
whan Dr. W. F. P. MoLintook expressed the view 
before the Parliamentary and Scientific Committee 
that Great Britain’s man-power resources in this 
fleld were already strained to the utmost (of. Nature, 
165, 251; 1950), it must not be assumed that no 
special efforts will be required to find the necessary 
staff or that the effect on the man-power situation 
can be disregarded. So late as May 1952, Lord 
Reading expreased the view that our own man-power 
was still severely strained, and it would seem that a 
report from the sub-committee of Lord Hankey’s 
Technical Personnel Committee which 18 dealing with 
overseas requirements is overdue. 

The last report on ‘Colonial Research” and the 
survey ‘The Colonial Territories 1951-52" both 
indicated some improvement in the staff position 
in the Colonial Service. Apart from this, up to 
September 30, 1952, Great Britam had offered 65 
technical experts against a total of 136 requested 
under the technical co-operation scheme of the 
Colombo Plan. It has also offered 416 of the 613 
training places requested, aa well as a further 300 
places against which nominations have yet to be 
made by Colombo Plan countries. These requests 
are chiefly for India, Pakistan and Ceylon: the needs 
of Burma and Indonesia have as yet scarcely been 
charted. 

Thus the need for technical help in southern Asia 
is likely to exceed supply for a long time to come. 
Even, therefore, 1f the stram. on the world’s scientific 
and technical man-power is diminished by the new 
method of technical assistance for backward countries 
adopted by the United Nations, under which collective 
advice is given by the developed countries, 16 may 
still be necessary for the execution of such schemes 
to contemplate the recruitment of experts not merely 
from Great Britain but aleo from elsewhere. The 
United Kingdom Government itself has suggested 
that, i view of the difficulty of finding suitable 
experte for specific projects, requesta for the services 
of Britash consultant firms and technical consultants 
could be considered as part of the Colombo Plan. 
Buch requesta have already been reoerved from India, 
Pakistan and Ceylon and are being negotiated. 

However successful the fuller use of scientists or 
technologists as consultants may prove in meeting 
the situation, more also m the way of international 
co-operation may well be required. The Parliamentary 
and Scientific Committee when discussing the general 
problem had Anglo-American co-operation specially 
in mind ; but there is also a considerable reservoir on 
the European continent which could be tapped. 
Switzerland, Denmark, Austria and Western Germany 
might well contribute appreciably to the numbers of 
engineers, scientists and medical men required for 
such schemes as the Volta River project under 
appropriate conditions, and there might be advan- 
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tages in recruiting overseas. staff from different 
countries, provided the essential conditions were 
fulfilled. 

Those conditions, upon which the successful 
execution of even the soundest development scheme 
depends, are not purely technical on either side. 
Good faith and goodwill, vision and understanding 
as well as technical and scientific competence are 
required of the expert. Good faith and goodwill and 
imagination must no leas be shown by the responsible 
Eovernment of the concerned. On that 
government rests, further, the responsibility for estab- 
lishing the conditions which will both attract the 
capital required for development and the men to 
carry it out. Above all, baving attracted the experta 
of the necessary quality, it must provide the con- 
ditions of service which will enlist their loyalty in 
the imaginative service not merely of one territory 
or people but, through that people and territory, of 
mankind. 


PHYSICS OF THE EARTH 


The Earth 


Ita and Physical Constitution. By 


Dr. Harold 7 . Third edition. Pp. xiv+ 892+ 
10 plates. ridge: At the University Presa, 
1952.) 70s. im 


OOMPARISON between the third edition of 

-Jeffreya's book, “The Earth”, long awaited by 
geophysicista and geologists, and the second edition 
(1929) brings out the developments in geophysica in 
recent years. In some geophysical fields the ideas of 
twenty-five years ago have been confirmed and 
expanded ; in others they have had to be abandoned 
and frequently replaced by a variety of hypotheses 
conflicting with each other. In this latter group 
belong the hypotheses on the origm of the solar 
- system and the earth. The chapters previously 
devoted to these subjecta have been omitted in the 
new edition, which begins with fundamental equations 
of elastic and non-elastio motions. Unfortunately, 
experimental regearch on creep and plastic flow is 
still in ita early stages, whereas the theoretical treat- 
ment of such processes and of fracture in the earth 
is very complicated except with yery special assum 
tions. A abor discassipu OF took Cones and mibdarela 
concludes the first chapter. 

Ohapter 2, the theory of elastic waves, forms the 
besis for Chapter 3, on observational seismology, 
which opens with a few remarks on seismographs 
(pp. 64-65). In the discussion of records of nearby 
ee ee eee 

material on which he relies to & great 

E is inferior to that available in several other 
regions of major activity. Data from the latter show 
more ‘disturbing features’ than Jeffreys mentions and 
leave little doubt that our ideas concerning the outer 
layers of the earth, including the so-called granitic 
layer in the continente, are even less certain than 
indicated by him. This chapter also includes dis- 
cussions of travel times, of body waves and of 
surface waves, with examples of their use in determin- 
ing the structure of the earth. In the concluding 
pages (119-120) of Chapter 3 a few hypotheses on 
krat are mentioned with some details oon- 
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cerning the ideas of Deacon, Longuet-Higgins &nd 
Miche concerning the prooem in which energy is 
transmitted from ocean waves to the bottom. 

1 to 8, seiamology in a wide sense, cover the 
first third of the book: 

In Chapter 4 the figure and density of the earth 
are discussed. Here, as in other parta of the boo 
much is based on Jeffreys’s own research. deme OF 
the always-changing hypotheses concerning the outer 


and imner core—iron or high- form of oltvine 
or other material—are trea’ 5 includes a 
nc c E nt earth and of 


putes Ges dan 6 begins with theoretical problema 
statio loads. Solytions for elastic and 
per conditions are considered, and gravity 
anomalies are discussed. Jeffreys concludes that 
streas differences of at least 1-5 x 10? dynes/orn.* 
exist within the outermost 50 km. of the earth and 
that differences of the order of 2 x 10° may exist 
between depths of 50 to 600 km. without producing 
fracture. 

Ohspter 7 contains details of the theory of varie- 
tions of latitude and the bodily tides of the earth and 
a discuasion of the sasociated constants, and’ the’ 
succeeding chapter is devoted to tidal friction of the 
earth and other planets with some remarks on the 
resonance theory of the origin of the moon. Thus 
Chapters 4-8 (pp. 121—248) mainly cover geodetic 
problems: : 

. The last third of the book begins with methods 
used to determine the age of the earth (Chapter 9). 
“There ia general consistency with an age in the 
neighbourhood of 2000-8000 million years.” The 
question as to whether the earth started as & hot or 
oool body enters here, as well as the problem of the 
thermal history of the earth (Chapter 10, pp. 271- 
302). If the earth was originally liquid &nd oooling, 
the solution of the problam as to where solidification 
started depends on the relationship between melting- 

int gradient and adiabatic gradient. Jeffreys 

that the former exceeds the latter at all 

depths, and that the earth’s shell solidified fram the 
bottom upwards. During solidification materials 
separated ; some details are discussed. The problem 
of the heat developed in radioactive processes leads 
to & more detailed discussion of the radioactivity of 
rocks at present and in the past, and ita effect on the 
assumed cooling of thé earth. In the mantle, the 
where the temperature approaches the melting 
poit most closely is most likely at the bottom of the 
intermediate layer’ in the continents. Recent findings 
of & relatively large heat flow in the bottom of the 
Paciflo remain unexplained. Jeffreys discusses here 
once more the composition of the core in the light of 
recent ideas about atomic structure, as well as 
Bullen’s hypothesis that in the deeper parte of the 
earth the bulk modulus is mainly & function of 


Chapter 11 is devoted to the origin of the earth’s 
surface features and to geotectonic hypotheses such 
as the contraction theory (which Jeffreys’ supports) 
and convection theories. Also included are remarks 
on changes in the earth’s rotation, elastic mstability, 
the origm of the continents and ocean basins, and on 
volcanism. In Ohapter 12, Jeffreys discugses various 
phenomens such as after-shocks, movements of the 
earth’s axis, continental drift, surface features of the 
moon and growth of continents. On pp. 857-371 he 
gives a mathematical background for some of the 
problems. The book concludes with some ‘“‘Notea”’ 
on recent findings, and a subject index. 
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Unfortunately no geophysicigt can. now be familiar 


with the made in all fields of geophysics nor 
study in detail the whole literature. Thus, in this 


new edition little or no space is devoted to problems 


ing the earth’s magnetism and to the resulta 
of Benioff or of M. Ewing and his group. Some 
geophysicists, geologista or geochemists will find that 
the discussion of one of their special probleme is not 
quite up to date. But there can be no doubt that a 
study of the new edition of this classical work is 
eesential for all those*who are interested in the 
development and structure of the earth or in the 
properties of ite interior. B.* GUTHNBHEG 





TEXT-BOOK ON PLANT: 
". PROTECTION 


Elements of Plant Protection 

By Dr. Louis L. Pyensonr Farm Series.) Pp. 
x+588. (New York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1951.) 40s. net. 


R. L. L. PYENSON has produced a com 

hensive elementary text-book of plant protection. 
All types of plant pests are dealt with—animals, both 
invertebrate and vertebrate, fungus and virus 
diseases, and weeds. In addition, there is a section 
dealing with equipment required for combating plant 


pests 

Throughout the book the author’s aim has been to 
emphasize the general principles underlying all plant 
protection rather than to specify each and overy 
control method. He has therefore divided the book 
into & number of sections, each dealing with a par- 
ticular group of plant pests, and he has introduced 
each section by one or more chapters deeoribing 
simply the biology of the group. These introductory 
chapters are ps unnecessarily elementary for 
the majority of gtudents ; but they do emphasize that 
there must be & sound knowledge of the biology of & 
given pest before a suitable method for its control 
can be selected. Unfortunately, some of the informa- 
tion they contam has been over-generalized to the 
point of inaccuracy ; the description of the charac- 
teristics of the insect nervous system (p. 29) is an 

le. But the author's wide experience has 
enabled him to present a balanced acoount of plant 
protection and to assess all control methods strictly 
at their true value. 

Many features of the book are excellent, especially 
the diagrams detailing the life-histories of & large 
number of plant pesta and the tables setting out such 
diverse things as the dieta of various birds, the 
purposes and limitations of various insecticides, pests 
and plant diseases associated with certain weeds, and 
the compatibility of common spray materials, to 
mention only a few. 

The information on the control of insect pests is 
sound, and, as a result of the approach by way of 
general principles, biological control is given fair 
consideration. Control of fungus and virus diseases 
e e e ey 

ile the section on application equipment is exoel- 
lent. Of course, a good deal of the more specialized 
information given applies only in the United States. 
Also, the colloquial names of the species mentioned 
in the text are American and often not oürrent in 
Britain. The latter difficulty is not very serious, Binoe 
the scientific name is nearly always quoted in addition 
_ to the colloquial one. Each chapter is followed by a 
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list af questions, which are well chosen and stimulate 
& critical and reasoned approach to the subject. The 
somewhat condensed style of writing presumably 
results from including ao much information in a book 
of such modest size. This conciseness, however, while 
making the book leas readable, has not interfered 
with ita lucidity. The book is well produced and the 


printing legible; but the n e 
untidy appearance due to of word-speaing 
used. P. E. Burr 


WAVE MECHANICS FOR 
BEGINNERS 


. Elements of Wave Mechanics 


By Prof. N. F. Mott. Pp. ix+156. (Cambridge: At 
the University Prem, 1952.) 21s. net. 


LTHOUGH the principles of wave mechanics 
have been well established for almost a quarter 

of a century, there is, at present, no unanimity of 
view ing the most sati way of presenting 
ce at the intro- 
ductory chapters of the numerous books on wave 
mechanics, or quantum mechanics, publiahed in 
recent years shows the extent to which authors differ 
in their method of introducing the new principles. 
Some favour an axiomatic approach and base the 
theory on a few Dean y stated tes the 
justification of which is simply that they lead to a 
successful theory. Others prefer a more historical 
approach in which the Correspondence Principle of 
Bohr and the analogies with geometrical and wave 
In this new book, which is mtended to replace the 
older “An Outline of Wave Mechanics”, Prof. N. F. 


‘Mott presenta the theory as a logical development 


from what sre now well-established tal 
data. He writes: ‘The theory will be based on a 
single experimental fact, the diffraction of electron 
beams". There are undeniable advantages in this 
approach to the subject, and it is no objection to the 
method that the theory was, in fact, well established 
before these particular experiments, were made. 
With the skill of an experienced teacher, Prof. Mott 
leads the student on, fram the wave equations of 
classical physics to the fundamental Schrödinger 
sens with & minimum of discomfort and a con- 
siderable sense of continuity. The well-known 
stambling blocks, such as the complex character of 
the wave function and the lmearity in the time of 
the time-d dent Schridinger equation, are met 
and most disposed of, and, by & series of 
well-chosen examples, the principal features of wave 
mechanics are brought to light. 

For a book of this size a surprisingly large field. of 
physics is covered. Apart from the more usual topics, 
such matters as the excitation of an atom by a 
passing proton or a-partiole are dealt with; there is 
& section on the theory of solids, and another on 
molecular structure ; a few words are devoted to the 
relativistio wave equation and the positron; and the 
essentials of the theory. of a- and f-decay of nuclei 
are made clear. A feature of the book which will 
commend it to both students and teachers is the 
inclusion, of a number of well-chosen exercises. 

The author says in the preface that this book was 
written for students of experimental physics and to 
serve as an introduction to more advanced books for 
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those who intend to specialize in this subject, and to 
these ca ries of students it can be unreservedly 
recommended. If those who afterwards study the 
more advanced text-books should be surprised at the 
difficulties they encounter, t wil be due, not to 
any lack of rigour in their introduction to the subject, 
but to the skill with which they have been led along 
the smoothest paths at the beginning of their journey. 
H. Jonas 


SECOND BERKELEY SYMPOSIUM 
` ON STATISTICS 


Proceedings of the Second Berkeley wo on 
Mathematical Statistics and Probabill 

Held at the Statistical Laboratory, Doreen of 
Mathematios, University of California, July 31- 
August 12, 1950. Edited by Jerry Neyman. Pp. 
xi+ 666. (Berkeley and Los Angeles: University of 
California Press; London: Cambridge University 
Press, 1951.) "i dollars. is E 


OOLLECTION of paper? presented at an inter- 

ngtional conference is apt to be disappointing. 
The proceedmgs take so long to appear m volume 
form that en author with something new to say is 
apt to publish it elsewhere for fear of anticipation. 
It has also to be admitted that some contributors 
have nothmg much to say but think that the occasion 
is too good to let pass without sharing the limelight. 
In consequence, the final records of & conference tend 
to became monuments of past endeavour, with the 
magnificent facade of a mausoleum and about as 
much vitality as ita contenta. 

But there are exceptions, and the Second Berkeley 
Saposa i manag tiet: There are papers in this 
collection whiah long be consulted as major 
contributions to mathematical statistics. Prof. J. 
Neyman is to be congratulated on the standard 
maintained by the contributors. The First Sym- 
posium was good, but this ia even better, and if Prof. 
Neyman can continue at this level the Berkeley 
Symposia will take & high place among the statistical 
literature of the world. 

There are forty-six papers in the collection : thirteen 
on mathematical statistics, fourteen on probability, 
five on astronomy, two on biometry, three on 
econometrice, five on physics, two on traffic engineer- 
ing and two on wave analysis. The contributors to 
the first symposium were all United States citizens, 
but this collection contams some very distinguished 
fo n&me&-—Cramér, de Finetti, Paul Lévy, 
Lind lad and Kampé de Fériet. There 15, alas, DO 
member of the British Commonwealth among them, 
but perhape Prof. Neyman will remove this serious 
drawback m the third symposium which he hopes to 


Of the group on mathematical statistics, Wald’s 
paper on asymptotic minimax solutions of pomt- 
estimation problems and Hoeffding’s on optimum 
non-parametric teste, though written in abstract 
style, are well worth the trouble of mastering, a 
remark one cannot always make of papers in this 
subject. Hotelling, writing on a generalization of the 
T-test, shows how a difficult subject can be made 
lucid and readable. Blackwell’s paper on the ''Oom- 

ison of Experiments", following work by Bohnen- 
Blur Shepley and Sherman, will bo of general 
interest. An experiment a is said to be more 
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informative than ün experiment B if, for every 
possible risk function, any risk attainablé with B is 
also attainable with x. On this besis one can develop 

~a kind of logio of t and set up criteria for 
the choice of methods leading to results which &re 
by no means intuitively obvious. 

The group of pepers on probability &re mainly 
written around the theme of dyngmio probabilities : 
Paul Lévy on Wiener’s random function, Kac on some 
connexions between probability theory and differ- 
ential and integral equations, Feller on diffusion 
processes in genetics (a very readable little paper), 
several paperson random walks and ergodic theorems, 
and one by Doob on “Continuous Parameter, Martin- 
gales” —a title which, rightly handled, could have 
added much to the gaiety of the proceedings. 

I am nob dompetent to express an opinion on the 
merits of the papers on astronomy and physics, but 
the papers by Lindblad on the dynamice of stellar 
systems, by Struve on stellar evolution considered 
statistically, and by Elizabeth Scott on the distri- 
bution of the elements of ee binaries, offer 
some interesting new statistical problems. The group 
on physics (Feynman on the concept of probability 
1n quantum mechanice, Lewis on statistical questions 
m meson theory, and Lenzen on the philosophical 
problems of the statistical interpretation of quantum 
mechanics) indicate the advent of a useful rapproche- 
ment between statistics as generally studied and the 
specialized statistics of physical systems. 

The two papers in the biometry section are some- 
what misleadingly placed, for both raise questions of 
general interest. Oochran writes on improvement by 
means of selection, an important but neglected topic. 
Berkson, who is building up a reputation as the 
enfant terrible of the biometrio world, shows by 
experiment and example that minimum chi-squared 
can be better than maximum likelihood in certain 
cases, & result which will make many of us think 
again about certain problems in statistical estimation. 

In the econometrics section, Kuhn and Tucker 
write on non-linear programming, Marechak on ‘Why 
should Statisticians and Busimesamen Maximize 
Moral Expectation ?" (nobody claims that they do, 
but it is an interesting problem in decision-theory to 
ascertain why they should), and Arrow on classical 
welfare economics. Papers in the traffic engineering 
‘section on the distribution of vehicle gpeeds and 
travel times are si t contributions to con- 
gestion problems; and to conclude there are two 
interesting papers on the analysis of ocean waves by 
the oorrelogrem. It is tragic to have to record that 
the author of the last in the book, H. R. Seiwell, 
like the author of the , Abraham Wald, lost his 
life in an accident since the ostum was held. 

A mere list of these mdicates the enormous 
range of statistical methods at the present time. A 
glance through them will show what demands many 
of the subjects make on mathematical expertise, 
‘experimental skill and computational patience. A 
statistician is torn between pleasure at the extensive 
use made of his methods regret at his inability to 
keep up with so many different developments. One 
of the most useful features of a collection lıke this— 
some of the papers being in the nature of reviews of 
current work—is that it enables one to see the main 
currents and to form & broad picture of what is going 
on. It only remains to say that the book is hand- 
somely produced. The price may put it beyond the 
reach of the student, but all statistical libraries 
should possess it. M. G. KENDALL 
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INSTRUMENTATION OF NUCLEAR REACTORS 


T e general meoting of the Institution of Bis 
trical Engineers, held in the Institution’s 
Lecture Theatre on January 8, a symposium of 
papers on the instrumentation of nuclear reactors 
was organized, at which about five hundred members 
and visitors attended, including guests from nuclear 
te Gin HD ae eee 
taly. Colonel B. H. Leeson, ident of the 
Tnatitotion tock the chait and imioduoed Sir John 
oe whose lecture on “Nuclear Reactors and 
lications’’ provided a general background 

5r pis “specialized papers which followed. 
Bir John began by describing the fission process, in 
which interaction between & neutron and & uranium 
atom may result in absorption of the former followed 


by flasion of the latter, accompanied by the liberation ` 


of further neutrons and the release of energy. The 


nuclear reactor, and a claasifloation into three main 
types is possible: these are known as fast, inter- 
mediate and thermal reactors, &eoording to the 
energy-level at which it is intended that the incident 
neutron will cause fission. The critical state of a 
nuclear reactor occurs when, out of the neutrons 
released in an average fission, one survives all the 
roceases leading to neutron waste, and initiates a 

fission. If, however, more than one survives, 


a cumulatively inoreasing ar „divergent reaction : 


results. If the number is amaller than 
unity, the reaction diminishes until the fissions oocur 
at & rate proportional to their rate of spontaneous 
occurrence in an isolated sample of uranium. The 
number of survivors thus defined is known as the 
reproduction factor, denoted by the l EKE; 
while the reactivity is denoted by ( BE) - K — I. 

Fast-flasion reactors require a predominating pro- 
portion of the uranium-235 isotope in their design, as 


uranium in which the fission oocurs by & moderator, 
the function of which is to absorb the energy of the 
neutron in & series of scattering collisions. Neutrons 
of thermal energy (about a fortieth of an electron- 
volt) are only alightly absorbed by uranium-238. 
The size of such & reactor is quite large, the mass of 
"natural uranium in the Harwell British Experi- 
mental Pile known as BEPO being forty tans and 
the mas of moderator (graphite in this case) eight 
hundred tons; ‘natural’ uranium occurs in the pro- 
portions 140 parts of uranium-238 to 1 part of 
uranium-285. The critical size of a thermal neutron 
reactor may be reduced by artificially increasing the 

p EE de E 
and this sub-type of reactor is known as an 
enriched reactor. 

The third reactor-type employs a neutron energy 
for oeuming flesion intermediate between fast and 
thermal, that is, some moderator is used. This is 
known as an intermediate reactor, and is likely to 
have importance for mobile nuclear power-planta. 

The most important characteristic of a reactor is 
its neutron balance. A typical balance-sheet for a 


grephite-moderated thermal neutron reactor is as 
follows : 


Weutrons produced in fission of uranium-35 and in fast ferion 2-50 


1 
238 to nee pluton!um-230 
235 sisi urantum-286 


Tempergtures and neutron-absorbing properties of 
fission. residues affect this balance-sheet and adequato 
excess K must be allowed for. Since, however, steady- 
state operation means that K = 1, control rods have 
to be provided to absorb any excess of neutrons not 
required at any particular time. 

The plutonium-239 mentioned on the balance 
sheet can be split by slow neutrons, so that this 
provides & means of utilizing same of the uranium-238 
in addition to the ur&nium-235. An ideal reactor 
would produce more secondary fuel (that is, 
plutonium-239) than pri fuel burnt (that is, 
uranium-285). With such a ‘breeder’ reactor we 


‘could expect to burn up a great part of the uranium- 


By Neg. acd sie cu e pri ecd eed 
tion, Cu puru eer al 
mne technical problems of reactors, beard 
four groupings of physical, metallurgical, chemical 
and engineering. The physicists are responsible for the 
calculations of critical size, supplemented and checked 
by ‘exponential experiments’ on a sub-critical 
reacting-core. They must also determine the adequacy 
of the means of control and the shielding 
Metallurgists are concerned with the preparation of 
the uranium fuel elements. Due to the peculiar 
lattice-structure of uranium, serious distortion may 
be caused by thermal cycling and exposure to 
radiation. The uranium is sheathed in a suitablo 
metal to seal it letely, and this metal must 
resist radioactive i tions, not absorb too many 
neutrons and withstand the temperatures required 
by the engineers. Chemical reactions may be acceler- 
ated under irradiation, and chemists are required to 
study corrosion effects between reactor materials. 
The engineers have to weave together all these com- 
ponents into a feasible design, including the heat- 
transfer arrangements, the provision of adequate 
cooling in all circumstances, control and safety. 
Turning next to reactora for producing power, Sir 
John distinguished between the production of sub- 
stantial quantities of economic power and the 
development of specislized power-units, for example, 
for ship propulsion. The first stage in achieving the 
former target might well be the construction of 
thermal neutron reactors using natural uranium as & 
fuel, and either heavy water or graphite as & moder- 
ator. ee 
sizeable blocks of power could be generated at 
20-25 per cent efficiency and that, making the 
conservative assumption that the capital cost of the 
nuclear station would be twice that of its coal-fired 
counterpart, and taking realistic flgurea for the oost 
of uranium, the cost of the generated would 
not be greatly different from conventional practice. 
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Sir John streased that no credit 18 allowed in the 
above figures for the value of the residual platanium. 
If, for example, of the uranium-285, one-third were 
consumed, or 2-3 kgm./ton, the reactor would have 
produced 1-5-2 kgm. of plutonium per ton. This 
would then be available as & basic fuel for the second 

of the power development programme, the 
breeder 


reactor . 
The first to breeder reactors will be to 
develop ion reactors for this purpose, taking 


advantage of the greatly reduced absorption of fast 
neutrons by the materials of construction in reactors, 
and probably using plutonium as tho fuel because ita 
average neutron release is nearer 3 than 2-55. An 
experimental power-produoing fast reactor has been 
working for some time in the United Statea and 
made up of a core, "about the sire of & regulation 
football", consisting of uranium with a very high 
pro ion of uranium-285 canned in some suitable 
metal. The heat devel by the burning of the 
uranium-285 is removed by the circulation of liquid 
sodium- potassium alloy. The liquid metal passes 
through & heat exchanger, and steam is developed 
to drive & 250-kW. power unit. It has not been made 
public whether breeding has been achieved, although 
it is said to be “a promising youngster”. 

Sir John next reviewed the contribution of nuclear 

to the resources of world energy, taking his 
figures (which are in 104% B.Th.U.) mainly from the 
recent report of the Materials Policy Commission to 
the President of the United States: the present 
world annual output of is 0-2; the world 
reserves of coal ate United States 7-6, Canada 2, 
; United Kingdom 1, China 6, U.S.S.R. 10 and others 
6, the whole totalling 38; and the total world 
reserves of oil are, proved 1 and unproved 4-6, 
totallmg 5:6. The same report estimates that about 
25 million tons of uranium are available if we are 
prepared to 100 dollars per Ib. of uranium in the 
ore. If Breeding and 100 per cent utilization of 
uranium were achieved, this would add 1,700 x 
101 B.Th.U. to world reserves. If we were prepared 
to pay only 50 dollars/Ib., the available reserves 
would be 250 x 104 B.ThU. Even at the higher 
figures, the primary fuel cost would be negligible if 
breeding were successful. This can be seen at once, 
since, on these ions, the needs of the United 
Kingdom can be met by 10-15 tons uranium & year 
at a primary fuel cost of leas than 10 million dollars. 

In conclusion, Sir John said that the time is not 
far off whén nuclear using natural uranium 
fuel will become feasible. These plants would work 
at reasonable efficiency and would produce power 
probably at a cost not very much more than from 
conventional stations. This would seam to be 
sufficient to ask from the first experimental unite, as 
all experience -shows that costs may be expected to 
come down 88 experience accumulates. 

Sir John Cockcroft was followed by Mr. R. V. 
Moore, who introduced his paper on ‘The Control 
of & Thermal Neutron Reactor’. The operating 
characteristics of such & reactor were described, both 
on theoretical grounds and in the light of five years 
of operation of the Harwell reactors. The importance 
of the phenomenon of delayed neutrons on the 
Controllability of the reactor was emphasized, and 
the following self-induced in the reactivity 
of the system were described : depletion due to 

ning of uranium -2385 ; poisoning due due 
accumulation (owing to fission of uranium) o 
A Mer iN ee of the periodio table, certain 
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of these elementa (notably xenon-135) being powerful 
neutron-&beorbers; and effects of temperature on- 
The large thermal capacity inevitable with this ` 
type of reactor was mentioned, being illustrated by 
temperature-time curves for BEPO. ‘The sef- 
stabilizing phenomena of thermal reactors were 
described—that is, if the reactivity is inareased for 
any reason so that the pile becomes divergent, by 
suitable design the reaction can be made to terminate 
itself. This is because the temperature coefficients 
are negative—namely, increased temperature involves 
a self-induced diminution of reactivity. Oonditaons 
at starting up and shutting down a reactor were 
described, as special safety considerations then apply. 
When starting up, there ia an interval during which 
the neutron density is being raised from an infinit- 
esimal level, which normally applies in the sub-critical 
state, to the lowest level that installed instrumenta 
are capable of measuring. It is important that the 


' reactor should arrive at this lowest detectable level 


still diverging sufficiently slowly to enable control to 
be esteblished. If the reactor has been allowed to 
&oquire exoesgive reactivity during this ‘blind’ period, 
the rate of divergence might be dangerous. On the 
other hand, advanced types of thermal reactor must 
be equipped with considerable potential reactivity to 
counteract the self-induced changea already men- 
tioned. It was Mr. Moore’s suggestion that this 
difficulty could be safely resolved by limiting the rate 
at which the reactivity might be increased. By 
studying the self-induced changes, a rate of with- 
drawal of the control rod may be determined which 
18 normally adequate to campensate these, but which 
avoids the dangerous start-up condition. At shut- 


, down the diffleulty arises that the nuclear reaction 


cannot be completely cut off at will. This implies 
that adequate cooling to balance the residual boating 
must always be available. 

The paper concluded by postulating various fault 
conditions and examinmg their , and it 
was Mr. Moore's conclusion that a system of control 
for thermal nuclear reactors could be evolved which 
would be inherently safe. 

Mr. J. H. Bowen then introduced his paper on 
“Automatic Control Oharacteristica of Thermal- 
Neutron Reectors". From an operating point of view, 
it.18 & convenience to abolish all consideration of the 
rather complex relation between the variation of 
reactivity and the subsequent variation of power, by 
installing an &utomatio power-oontroller. Thia device 
measures the instantaneous reactor power-level and 
adjusta the reactivity to bring the power suto- 
matically to some predetermined or desired level. 
The differential equations desoribmg the operation of 
this device include terms mvolving the response of 
the reactor to variation of reactivity. These terms, 
described in the paper as the reactor “transfer 
function’’, have been obtained analytically and con- 
firmed by experunent. Typical.complete oontrol- 
system responses have been calculated and checked 
by experiment, with good agreement, and a design 
method for reactor control-systams was A 

The final paper, “Neutron Detectors for Reaoto 
Instrumentation”, by T. A. J. Jaques, H. A. Ballinger 
and F. Wade, was introduced by Mr. Jaques. It: 
discussed the principles involved in the detection of 
thermal neutrons and described two néw types of 
detector recently developed in connexion with the 
operation of thermal reactors. The first 1s mainly 
used as a flux-scanning detector—that is, for local 
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measurements of flux density—and is easentially a 
thérmopile with its hot and cold junctions placed 
adjacent to each other to share equal ambient tem- 
perature conditions. One set of Junctions, however, 
is embedded in boron. Under neutron irradiasion, 
the boron - neutron reaction causes unbalanced heating 
of the junctions, and the mstrument thus develops & 
thermal E.x.x. proportional to the neutron flux 
density. The response time-constant is of the order 
of ten seconds. 

The second new type is an ionization chamber. 
These chambers are normally slightly sensitive to 
incident gamma-ray radiation, in addition to the 
intended response to neutron flux. This effect has 
some importance when the reactor is operating at 
low power following conditions of high-power running, 
since the residual gamma-radiation may then be 
comparatively intense whereas the neutron flux is 
we&k. The new chambers are intended partially to 
overcome this difficulty by measuring separately the 
gamme-radiation and the  neutron-plus-gamma- 
radiation. The former measurement is then sauto- 
matically subtracted from the latter to leave the 
quantity required. 

In opening the discussion which followed these 
papers, Dr. Dennis Taylor suggested the use of pulse 
counters at start-up. Theee could best be used in 
conjunction with a logarithmio rate-meter, and the 
possibility then exists of obtaining directly a measure 
of the pile reactivity. A period-meter or reaotivity- 
meter of this sort ia under development at Harwell. 
When considering extending the range of power 
measurements, an inevitable question which arises is 
whether or not electrometer valves oan be considered 
sufficiently reliable for importent applications. In 
this connexion Dr. Taylor reported the experience 
gained on BEPO : in the past two years not & single 


failure due to electrometer valves has been recorded ` 


in the log-book. 

Dr. 4. Lundby (Norway) stated that, in the 
operation of a heavy-water thermal reactor, photo- 
emission of neutrons from deuterium by gamma- 
radiation has some i t effects on reactor 
control. He believed that the gamma-radiation 
mainly responsible for this effect is due to the 
reaction Ba — 1*La which has a period of 12-8 days. 

Mr. R. Westergaard (Sweden) suggested that 
Mr. Bowen's paper would be improved by the con- 
sideration of the effects of time delays at various 
pointa in the system. In particular, he had in mind 
the use of pulse counters or rate-meters for power 
measurements at low ftux, as this provides an exoel- 
lent method of discrimmatmg against gamma- 
radiation. But the statistical fluctuations involved 
in such measurements can only be reduced by rather 
long integrating-times at the rate-meter, and this 
must involve corresponding time delays in the 
automatic-oontrol loop. 

ing to Section 8 of Mr. Moore’s paper, M. 
M. Surdm (France) said that it is the practice to 
start up the French reactors in the manner suggested, 


Sal apt cess die dare wales GEO S Det cont 
This speed corresponds to a rate of reactivity Increase 
of 10- per sec. In this connexion he referred to a 
calculation by M. M. Ravievaki which showéd that, 
when starting up in this manner, the power at th 
which the critical condition is reached depends only 
on the rate of reactivity crease. (It may be noted 
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here that similar calculations by J. Woodrow, of 
Harwell, show that this power 1s also proportional 
to the spontaneous or starting power m the ahut- 
down. state.) 

Mr. W. Kealy (Department of Atomic Energy) 
made the comment that a reactor entirely devoted 
to isotope production would be controlled to work 
satire cr M T patil wer. This would be 
limited by temperature consideretions, and it is found 
in practice that fluctuations in the frequency of the 
electricity supply are sufficient to vary these tem- 
peratures by as much as 6 per cent. The system of 
automatic power control described in Mr. Bowen's 
peper has to be lemented by a temperature- 
sensitive control which, in fact, adjusts the set point 
of the power controller. 

Reference was made by Mr. L. C. Ludbrook (British 
Thomson-Houston Co., Ltd.) to & few experiments 
he has made in connexion with the design of a 
reactor-power controller. These lead to & reactor 
tranafer function in close agreement with Mr. Bowen’s, 
although the approach has been entirely different. 

Mr. 5. A. Ghalib (Metropolitan-Vickers Electrical 
Co., mie said that, in addition to the corrosion 

mentioned by Sir John Oockoroft, a further 
inus du puc ay dote don work atl 
problem of friction and wear in these mechanisms, 
which have to function, often without lubrication 
and maintenance, mt the gas chosen as the reactor 
coolant. Another point concerns the range of thb 
level of reactor power, quoted in Mr. Moore’s paper, 
as 10%. This obviously applies between the shut- 
down and full- states, but Mr. Ghalib suggested 
that in no power-producing operations & range 
of 20 to 1 would be more probable. 


CYTOCHROME OXIDASE AND 
THE ‘PASTEUR ENZYME’ 


By Pror. D. KEILIN, F.R.S., and Da. E. F. HARTREE 
Molteno Institute, University of Cambridge 


T was shown in 1925 that the multibanded absorp- 

tion spectrum of cytochrome belongs to threo 
hheamochromogen-like components, denoted as oyto- 
chromes a, 6 and o, the oxidation and reduction of 
which—that is, their catalytic activity in respiration 
living intact oelle!. 
i of tho 


micro-organisms in 
&nd inhibitors us that the race bands, 
at about 605 mp and 448 my («- and y-bends), do 
not belong solely to cytochrome a but represent the 
and fused bands of two cytochrome 
components a and a,. Oytochrome a,, unlike oyto- 
chromes a, b and c, is very autoxidizable and combines 
reversibly with respiratory inhibitors such as cyanide, 
azide, hydrosulphide and carbon monoxide. These 
properties of cytochrome a,, together with the fact 
that the absorption bands of ite carbon monoxido 
derivative (a 590 mp, and y 432 mu) occupy approx- 
fey De ene ee ee eee 
e photochemical absorption spectrum of yeast”, 
enabled us! to identify it with oytochrome oxidase 
or Warburg’s “respiratory ferment”. Cytochromes a 
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Figs. 5 and 4. Relettve photoobemn!cal absorption 
from data of Melnick (ref. 6); rei SE ONIS deis M. ERO 


and a, probably have identical chemical structures 80 
far as both the hem and protein are concerned. The 
difference in their reactivities may be due to differences 
in the mode of attachment of the hmm to the 
protein. 

Since the mtroduction of a photochemical method? 
for the study of the absorption of the 
carbon monoxide derivative of the ‘respiratory 
ferment’, photochemical ion spectra have 
been obtamed for Torula is and Acetobacter 
pasteurionum by Warburg and Negelein? and by 
Kubowits and Haas‘, us Dy Moldobet, end fir the 
heart muscle preparation by Melnick**, and for the 
area vitellina of the chick embryo by P ™, To 
this list can be added two photochemical rption 
spectra ascribed to the ‘Pasteur ': one 
obtained for rat retina by Stern and Melnick’, and 
the other for bakers’ yeast by Melniok'. 

The very limited use that has so far been made of 
the photochemical method since ita introduction more 
than twenty years ago? is not due solely to ite 
elaborate and specialized technique but also to 

ns in the type of material which can 
apuro method. In fact, the respiration 
of cells and tissues, even when it depends upon the 
cytochrome system, is not always inhibited by carbon 
monoxide, and, when & marked inhibition by carbon 
monoxide is obtained, it is by no means invariably 
ee oe Moreover, in micro-organisms the 


arar Satara in Sbeorpon 
ius SES, dark veratidns in aori 
spectra and other properties. 


3) heart muscle 


Comparative Study of Photochemical Absorption 
Spectra 


Of the photochemical absorption spectra so far * 
recorded, those obtained by Kubowitz and Haas‘ 
are of special interest since they are based upon 
determinations at thirty different wave-lengths 
ranging from 258 to 671 mp. 

In order to compare the absorption spectra 
enumerated above and to bring into evidence tho 
characteristics they have in common, they have been 
replotted (Figs. 1—5) in the following manner. The 

ight of the a-band was taken as & point of reference, 

the optical densities were reoaloulated to give 
equal densities of 0-20 at the peak of the a-band. 
THis figure is the value for B,4/B,,. Obtained by 
Kubowitz and Haas* in their determination of the 
tochemioal absorption of T. wis at 0:2. 
ination of these absorption spectra reveals 
marked variations in the number, shape, positions 
and the relative heights of the bands; Among the 
most striking features of these spectra are the 
following: the great complexity of the absorption 
in the visible region of T. uiis recorded 

by Kubowitz and Haast at 0-2? O. (Fig. 1); the 
prominence of B, bands in the remaining spectra, 
including those ascribed to the ‘Pasteur enxyme'; 
the obliteration of the B-band in the heart muscle 
preparation (Fig. 3); the unusually high g-band in 
the case of the chick embryo (Fig. 4) where this band 
ai ae ql gher than the a-band and where the 
and B-bands is unusually deep for 


no. 449 March 7, 1953 


600 550 





0-10 


0-05 


600 550 500 450 400 
mp 
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Ps whh bakers’ yosi from 


ardinate : 
data of Mahmiok 5); tetina of rat from data of Stern 
- and (ref. 0) 


the carbon monoxide derivative of a hmmoprotein ; 
the position of the y-band in the tochemical 
absorption spectrum of the heart m preparation 
whibh is at apani 200 Sb vu Gee PES 
moopio study of this preparation revealed on 
treatment with carbon monoxide the y-band of 
cytochrome a, moves from 445 to about 482 my *. 
The differences between the photochemical abeorp- 
tion spectra of the “Pasteur enzymes’ (Fig. 5) in 
bakers’ yeast (A) and retina (B) are much more 
marked than the differences between either of tham 
and some of the photochamical of the 
‘reapiratory ferment’. In fact, the spectra of the 
‘Pasteur enzyme’ and of the ‘respiratory ferment’ in 
bakers’ yeast (Figs. 5 and 2), i by 
Melnick!, are virtually identical except that the 
B-band is much lower in the ‘Pasteur enzyme’ 
Spectrum, where it is more comparable with the 
B-band of the ‘respiratory ferment’ in the heart 
muscle preparation (Fig. 3). On the other hand, the 
y-band of the latter and of the ‘Pasteur enzyme’ of 
the retina (Fig. 5,8) were recorded at 450 my, which 
ie 18-20 mu nearer the red end of the spectrum than 
the corresponding bands in all the other photo- 
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chemical absorption voids Thus, an analys'3 of 
the photochemical absorption spectra does not 
support the view that the ‘Pasteur enzyme’ and 

oxidase are two distinct enzymes. 
Similar doubts as to the distinction between the two 
enzymes have already been expreesed by Dickens!*, 


Interpretation of the Photochemical Absorption 
Spectra 

The foregoing discussion of the hernioal 
absorption spectra suggesta the following possible 
explanations of their great complexity and variability. 

(a) The lack of agreement between the curves may 
be due to experimental errors inherent in the method 
&nd to great technical diffüoulties in its application. 
This is partly supported by marked differences in the 
spectra recorded for T. wiist at 0:2? and 10° C. 


ig. 1). . 
CE TE is on the other hand, possible that the 
differences in the spectra are genuine and that they 
reflect differences in the structure of the cytochrome 
oxidase of different cells, such as would be expected 
to arise from variations of the protein portion of ita 
molecule. However, this would scarcely explain the 
marked differences in the spectra obtained for T. 
utilis and bakers’ yeast, or for the heart muscle 
preparation and the chick embryo. i 
(c) Finally, one cannot exclude the possibility 
that, although in the mam the photochemical abeorp- 
tion spectrum representa the carbon monoxide com- 
pound of cytochrome oxidase, the complexity and 
variability of the spectrum may reflect the influence 
upon it of light absorption by other intracellular 
and in particular by the cytochromes 
that are intimately linked with the oxidase. This 
hypothesis is supported by the. of the 
protein band in the photochemical H aeren A 
of T. utilis and A. pastourianum recorded by Warburg 
and Negelain?, by Kubowitz and Haast and by 
the recent finding by Bücher and Kaspers! of the 
protein band in the photodimociation spectrum of 
carbon monoxide myoglobin. In all these cases the 
light energy absorbed by tyrosine and tryptophane 
residues of the protein at about 280 is trens- 
mitted to the hsm and utilized for p isso ciation 
of the iron— oarbon monoxide link in the same 
way as light energy absorbed directly by the ham 
nucleus. 
Considering that all components of the cytochrome 
System are intimately linked together through their 
ins, which probably provide suitable pathways 
or electron transfer from the iron of one to that of 
another component, it is conceivable that some of 
the light energy absorbed by components which react 
neither with, oxygen nor with carbon monoxide may 
nevertheless be tranamitted to carbon monoxide— 
e oxidase compounds of Torula and 
Aostobacter and be involved in their photodiseociation 
in the same manner as light energy absorbed by 
tyrosine and of the protein. Such a 
possibility may help us to understand the remarkable 
difference between the complex photochemical spectra 
and the simple one-banded absorption spectrum in 
the visible region of the pyridirie hemochromogen 
obtained from hmm a and @, by Negelein!s*, by 
Rawlinson and Hale (Fig. 6), and by Dannenberg 
and Kiese*. We have found, in addition, that the 
globin hemochromogen of ham a + a, shows tho 
same single band at about 587 mj. which, in presence 
of carbon monoxide, shifts slightly towards the red 
end of the spectrum”. 


- within & very limited spectral region to provi 
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The foregoing view of the nature of the phato- 
chemical absorption spectra allows & simpler inter- 
pretation of their variability, since the relative - 
portions of the dstosbrone components miey from 
one kind of cell to another’. The contribution to the 
photodissociation of the cytochrome oxidase — carbon 
monoxide compound by other of the 
cytochrome system and possibly by some other light- 
absorbing substances would, in these aroum- 
stances, be & variable one. On the other hand, if 
more than one hsmoprotein contributes to the 
photochemical spectrum in the Boret region, the 


experimental Y-band should be somewhat asymmetric ' 


with shoulders representing the amaler contributions 
of components other than cytochrome oxidase. 
Unfortunately, sufficient data to decide this matter 
are not available, nor could they be easily obtained, 
since many experimental pointe would be 

e the 
exact shape of the y-band. 

However, the problem whether the carbon mon- 
oxide compound of cytochrome oxidase does exhibit 
a multibanded spectrum in the visible region, as the 
DUET spectra appear to suggest, will be 

y solved erther by study of the isolated and 
purified native cytochrome a and a, hmmoproteins 
completely free from other native or denatured 
hemoproteins, or by the study of absorption spectra 
of carbon monoxide complexes of compounds recon- 
structed fram hmm a and different proteins. Until 
this is accomplished, the most plausible explanation 
of the great complexity and variations of the photo- 
chemical absorption spectra lies m the assumption 
that several light-absorbing components of the 
catalytic system contribute to the pattern of these 


spectre. 

Since all the components of the cytochrome system 
are intimately linked together to form an mtegral 
part of certain structural elementa of the cell such as 
mitochondria or sarcosomes, it is conceivable that 
the spatial distribution of cytochrome oxidase in 
relation to the other cytochrome componenta and 
other oxido-reduction systems varies from one 
structural element to another, or from one region of 
the same element to another. According to ite 
localization, cytochrame oxidase may be linked in 
different manners and in different proportions to 

ments of catalytic systems and therefore 

iav bo coma equally saturated in each case with 
electron donors. It is only in places where oyto- 
chrome oxidase is fully saturated with electron donors 
that its activity can become the rate-determining 
and that its susceptibility to carbon monoxide 

be reflected in the over-all reaction in which it 
takes part. This may explain the differences in the 
susceptibility to carbon monoxide of respiration and 
the Pasteur reaction discovered by Laser!*. Thus his 
important observation that in certain tissues it is not 
the respiration but the Pasteur reaction that shows 
light-sensitive inhibition by carbon monoxide does 


not necessarily imply the existence of a iflo 
‘Pasteur enzyme’ which is distinct from e 
oxidase. 


It is therefore reasonable to assume that cyto- 
chrome oxidase is the oomponent, showing the light- 
sensitive inhibition by cerbon monoxide and the 
photochemical "pa oy spectrum, of the catalytic 
system involved in Pasteur reaction. As to the 
susceptibility of this reaction to other factors}, 
which do not affect, cytochrome oxidase, it may 
well be due to their action upon some other oom- 
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ponents of the catalytic system responsible for this 
reaction. 


1 Kein, D., Pros, Roy. Sos., B, 98, 312 (1025). M 
* Kellin, D., and Hartree, H. F., Proe. Hoy. So., B, 187, 167 (1939) 
* Warburg, O., and 
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. Biol. Chem., 141, 260 (1041). 
» Fed. Proc., 1, 129 (1942). 
K. G. “Trends tn Modern Belenoe", 77 (Welrmann Inst 
Rehovot, Igel; 1049). 
* Btern, K. G., and Melnick, J. L, J. Biol. Ohom., 130, 301 (1941). 

` es", by Sumner, J. B, 

ork : Academic Press, 1061). 
J., Biochim. Biophys. Acta, 1, 21 (1047). 
1 Negelein, M., Biochem. £, 906, 412 (1033) 
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OBITUARLES 


Prof. W. H. Hobbs i 
Woas HxnBERT HOBB8 was born at Worcester, 
Massachusetts, on July 2, 1864, and died at Ann 
Arbor, Michigan, early in January 1953. He was- 
educated at the Worcester Polyteahnio Institute, 
where he made a special study of industrial design. 


Upon graduation in June 1888 he taught for & year 
at a country school, and then went to Johns Hopkins 
University at Baltimore to study first and 


physics and later geology, in which he took his 
in 1888. After a year's work at Heidel- 
berg, Hobbs returned to the United States as an 
instructor in the University of Wisconsin and curator 
of the geological museum there. In 1891 he was 
appointed assistant professor of mineralogy and 
petrology, and nine years later became full professor. 
Between 1885 and 1900 he was also employed from 
time to time by the United States Geological Survey 
in New England, and made a special study of methods: 
of discovermg faults by means of surface relief. Hobbs 
was in Italy at the time of the Calabrian earthquake 
m 1905 and formed the opinion that there was 
no epicentrum, or centre of heavy shock, but many 
ing 'seismoteotonio' lines of shock with the 
heaviest shocks at their junctions. He published this 
novel conclusion in ‘Earthquakes: an Introduction 
to Beismio Geology" (New York, 1907). 

As a result of these investigations, Hobbe had 
become more interested in dynamio and structural 
aspecta of geology than in mineralogy and petrology, 
and in 1906 he accep sovopted the post of ‘profesor of 
geology at the University of where he 
remained until retirement in 1984. first became 
interested m glaciology in 1908, when he visited 
Switzerland, and five years later published ''Ohar- 
acteristics of Existing Glaciers” (New York, 1911), in 
which he emphasized the wide differences between 
valley glaciers and ice sheeta. 

Hobbs was & keen traveller and spent much time 
in Europe, North Africa and on the islands of the 
Pacific Ocean. In 1926, when he was more than sixty, 
he led the first University of Michigan Expedition to 
Greenland. His object was to find evidence in support 
of his belief that & permanent ‘glacial anticyclone’ 
over Greenland governs atmospheric circulation in 
the northern hemisphere. Although his hypothesis 
was later shown to be inconsistent both with the 
observed facts and the theory of the polar front, 
Hobbs continued to assert that the character- 


no.4a40 March 7, 1953 
istio circulation of the northern and southern hemi- 

heres depends upon the existence of the ice 
KERN of Greenland and Antarctica, acting as down- 
shafts for tho restoration of air to lower latitudes. 
Again, in 1927 and in 1928, he led parties to south- 
west Greenland, and later ished & general account 
of their achievements in ‘ loring about the North 
Pole of the Winds” (New York, 1080). During the 
Second World War it was Hobbs who suggested 
Søndre Stramfjord, where his expeditions had worked, 
as a site for the United States air base which came to 
be known as Bluie West Hight. 

After his retirement Hobbs turned his attention 
to the historical apon of polar loration. As 
might be expected, had entered ole-heartedly 
into the bitter controversy between Frederick A. 
Cook and Robery E. Peary, and wrote a biography 
entitled “Peary” (New York, 1936) in vehement sup- 
port of the American admiral’s atteinment of the 
North Pole. Hobbs also devoted much attention to 
the discovery of the antarctic continent, and pub- 
lished the resulta of his investigations in 1937. In 
exceptionally harsh and &orid terms he sought to 
show that it was an American sealer, Nathaniel 
Brown Palmer, who first sighted Antarctica, although 
there is no doubt whatever that Edward Bransfield 
waa, in fact, the first to do so. Hobbs’s attempt to 
discredit men like Bransfleld and James Weddell, and 
his ruthless misrepreeentation of original documenta, 
was & source of great embarrassment to his many 
friends in Britain. 

Whatever doubt there may be as to the worth of 
Hobbs’s contribution in some fields, of his vigour and 
enthusiasm there can be no question. He was never 
afraid to state his views, however controversial; but 
it is regrettable that he was so rarely prepared to 
admit, in the face of overwhelming evidence, that 
he had been mistaken. J. D. M. BLYTH 


Prof. David Katz 


-Taa death of Prof. Devid Katz on February 2 at 
the age of sixty-nine removes from peychology & 
gifted and versatile experimentalist of the first rank. 
Born in Cassel, Heasen-Nassau, in 1884, he studied 
natural science and mathematica at Göttingen and 
later turned to psychology, under the direction of 
G. E. Müller. It was characteristic of him that his 
interest in psychology was aroused by acting as & 
subject in an experiment. He pursued these early 
studies at Munich and Berlin, and it was during this 
time that he came under Husserl’s influence, which 
remained throughout his life. On his 
doctorate in 1906, he spent some months in military 
service and then proceeded to Munich, where Theodore 
Lipps was a focus of interest, and afterwards to 
Würzburg, where Kulpe’s laboratory was the main 
attraction. 

He took up his first appointment at Göttingen in 
1907 as G. E. Miller’s assistant, and remained there 
until the outbreak of the First World War, when he 
enlisted &nd served for nearly four years. In 1918 


he had the of working for some time 
at the i School in Hanover, being 
in the y of sensory-motor reactions of Sauerbruch 


amputees, thus introducing psychological methods 
into the fleld of prosthesis. 

In 1019 he married Rosa Heine, & psychologist in 
her own right, who has always been closely associated 
with her husband’s work, particularly on child and 
animal behaviour. 


t 
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In the same year Katz aocepted. the new chair of 
psychology and education at the University of 
Rostock. He stayed there until 1988 when he was 
forced to leave because of the Nazi regime. For- 
tunately, an invitation was extended to him to work 
in Prof. T. H. Pear’s laboratory in the University 
of Manchester and later in Sir Oyril Burt’s Depart- 
ment at Uni i College, London. While in, 
England he also carried out experments on monkeys 
at the London Zoo and for two years acted as 
Lege adviser to the British Research Asso- 
ciation of Flour Millers. In 1987, he was appointed 
to the first chair of pedagogy and psychology in the 
University of Stockholm, where he remained until his 
retirement in 1951. 

The wide scope of Katz’s experimental interests is 
indicated by his original work on sense perception 
(especially colour-vision, touch, taste and vibration), 
child development, processes of thought and | 
and animal behaviour. Ho preserved until the end 
an originality and freshness of approach in all his 
varied work, and his writings are characterized by 
simplicity, directness and luoidity. 

During 1930-38 he was oo-editor of the Zeitschrift 
fir Psychologie. In 1950, he went to the University 
of California to deliver the Hitehooek Lectures, and 
in 1951 he was president of the Thirteenth Inter- 
national Congres of Psychology. His numerous 
‘publications include “‘Psychologie und Mathematische 
Unterricht”, ‘Studien zur eee nee “The 
World of Colour", ‘The World of Touch", "Hunger 
and Appetite”, ‘Conversations with Children" (jointly 
with Rose Katz), “A Psychological Atlas”, “Gestalt 
Psychology", and "Animals and Men". 

Prof. Kats great charm of ee 
and & sense of humour, and his unfailing kindness 
won him numerous friends in many countries. He 
leaves & widow and two sons. JOHN COBEN 


Dr. Edward Hope 
Ds. EpwaAnp Horn, who died at Caterham on 


` February 7, was born on December 19, 1886, and 


received his chemical traming under W. H. Perkin, 
jun, at the University of Manchester. His earliest 
researches included studies in the ion and 
reactions of several interesting alicyolio and aliphatio 
acids, as well as some notable investigations, con- 
ducted in collaboration with Sir Robert Robinson, 
in the narootine and gnosoopine group of alkaloids. 
Perkin had moved to Oxford in 1913, and, during 
the First World War, British Dyes, Ltd., organized 
& team of chemista to investigate, under his direotion, 
difficulties which had arisen in the manufacture of 
dyes and their intermediates. Hope went to Oxford 
im 1916 to join this team and worked in the newly 
opened Dyson Perrins Laboratory. In 1919 he 
accepted an sppomtment as lecturer and demon- 
strator in the new laboratory, and at the same time 
became & Fellow and tutor in chemistry at Magdalen 
College. 
The immediate post-war period was one of con- 
siderable reo on and development in the 
chemistry school at Oxford. The research year had 
just been introduced as an integral part of the honours 
course, and Hope i us himself wholeheartedly to 
the problems of the laboratory and the needs of a 
large body of pupils at Magdalen. He maintained 
his interest in research and published & number cf 
papers jointly with his students, mostly on the 
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chemistry of substances related to the indigo dyes; 
but he was carrying a heavy burden of work and 
showed early signs of the ill-health which marked 
his later yeirs. Although he found it necessary to 
relinquish his teaching duties at Magdalen in 1033, 
he remamed at the College, where he filled various 
offices and ultimately became Senior Fellow. Ho 
- continued his work at the Dyson Perrins Laboratory 
as & University demonstrator and leoturer until he 
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reached the normal age of retirement in September 
of last year. For many years he edited the ““Ohemists’ 
Year Book”. 

Hope will long be remembered with affection by 
his pupils and colleagues. He was & popular and 
successful tutor, and countless numbers of Oxford 
chemists will recall with gratitude the friendly advice 
and encouragement which they received from him 
in the laboratory.  . B. G. P. PLANT 


NEWS and VIEWS 


Organic Chemistry In the University of Leeds: 
Prof. F. Challenger 


Pror. F. CHALLENGEB, who retires from the chair 
of organio chemistry in the University of Leeds at 
the end of the present seasion, studied under Jamieson 
Walker, Kipping and Wallach, and held appoint- 
mente in the Universities of Birmingham and Man- 
chester before succeeding Ingold at Leeds in 1980 
(aeo Nature, 126, 187; 1980). He has seen the 
department move from ita old outgrown quarters to 
the present large building, opened in 1988, and has 
seen that in turn strained to the utmost to contain 
the greatly increased numbers of post-war students. 
However, university expansion with ite concomitant 
administrative problems has not Challenger 
away from the laboratory bench, nor he abared 
the post-war doubts of some &bout the aims of a 
university ; whether in the Senate, m the chair at 
the Ph.D. Committee, or in discussion with individual 


colleagues. 
Challenger's researches have been concerned prin- 
oipally with biological methylation and with the 
is, structure and properties of heterocyclic 
sulphur compounds, particularly the thiophthens, 
the solid isomer of which he was the first to isolate. 
His studies of the methylatmg properties of moulds 
have revealed many interesting reactions, such as the 
. flaiion and mation of organic disulphides, the 
production of alkyl mercaptans from methionine and 
alkyl cysteines, as well as methylation of inorganio 
and organic compounds of arsenio, selenium and 
tellurium. The last-named reaction is analogous to 
that whiqh takes place in animals. His views on the 
similarity of the transmethylation mechanism in 
moulds and in annals have recently been confirmed 
by his own elegant i ta with compounds 
labelled with carbon-14. With Dr. Simpson he 
showed that the dimethyl sulphide evolved by 
the marino red alga Polysiphonia fastigiata 
arises from the decompomtion of the thetine 
+ 
(OH,), 8.CH4,.CH4, COO-; this compound, the first 
of ita class to be found in plants, was shown later by 
du Vigneaud and by Dubnoff to act as & methyl donor 
in the conversion of homocysteine to: methionine in 
rats, and a valuable link m de peus ador n 
the parallel investigations in an 
hag also demonstrated the presence of dimethyl 


sulphide (ahown by Haas to oocur m Polysiphonia) in 
numerous other plante. : 
- Dr. B. Lythgoe 

Da. B. Lvrnaon, who succeeds Prof. Ohall , iB 
a Lanoashire man. He was educated at Leigh 
Grammar School and the University of Manchester, 
where he graduated in 1984, and commenced post- 
graduate work in organic chemistry under the 
leadership of Sir Ian Heilbron. In this early phase 
of his career he was introduced to the chemistry of 
natural products and made important contributions 
to the study of algal ‘carotenoids, inoluding the 
isolation of myxoxanthin, the characteristic pigment 
of the Myxophycem. After a brief spell in industry, Dr. 
Lythgoe joined the staff of the i Department 
at Manchester in 1938, and there began an 
association with Prof. A. R. Todd which, starting 
with some vitamin studies on the liver filtrate factor 
(pantothenic acid), developed into a oo-operative 
attack on the blem of nucleoside structure. In a 
series of well-known investigations, spread over & 
number of years, the structure of the natural ribo- 
nucleosides was completely elucidated and their 
synthesis effected. It was during the development 
of this field that Dr. Lythgoe moved in 1944 with 
Prof. Todd to Osambridge, where he 18 at t 
lecturer in chemistry and a Fellow of King’s dotloge. 

Parallel with the development of the work on 
nucleosides in Cambridge, Dr. Lythgoe’s wide ranging 
interest in natural cta caused him to initiate a 
series.of brilliant researches on some unusual natural 
toxic principles, including the remarkable substance 
Mmacrozamin, obtained fram members of the Oyoed- 
aces, which he showed to be a derivative of 
82.0 e, and the acetylenic substances respons- 
ible for the toxic effecta of the British plante OenantAs 
orocaia and Otcuta virosa. These investigations and 
his other related studies have attracted much 
attention, both for their elegance in experimentation 
and for the theoretical insight whioh they display. 
Indeed Lythgoe’s unusual combination of theoretical 
and naturel product interests, coupled with his strong 
personality, assure & vigorous future for organic 
chemistry in Leeds. 
Royal Soclety of Edinburgh: New Fellows 

AT the sixth ordinary meeti of the Royal 
Society of Edinburgh held in the Society’s Rooms, 
24 George Street, Edinburgh 2, on March 2, the 
following wére elected Fellows of the Royal Boociety 
of Edinburgh: Prof. F. Bell, Department of 
Chemistry, Heriot-Watt Oo " i ; Mr. 
L. J. F. Brimble, joint-editor of Nature; Prof. J. L. 
Burchnal, Department of Pure Mathematics, 
University- of Durham; Dr. E. A. O. Chamberlain,” 
divimonal chief scientist, Scottish Division, National 
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Coal Board; Prof. O. G. C. Chesters, Department of 
Botany, _ University of Nottmgham; Dr. A. Olow, 

Corporation ; The Right Hon. 
Hie darlef tue ford and Bolo ea Mr. A. A. Fulton, 
chief hydraulic engineer, North of Sootland Hydro- 
Electrio Board; the Right Hon. the Earl of Had- 
dington; Dr. J. Heslop Harrison, lecturer in the 
principles of plant taxonomy, University of London ; 
the Right Hon. the Earl of Home, P.C., Minister of 
Btate, ttish Office ; Dr. D. B. McIntyre, lecturer 
in petrology, University of Edinburgh; Mr. B. G. 
M formerly director of the Scottish Seaweed 
Research Association; Bir James Irvine Maason, 


formerly vice-chancellor of the University of Sheffield ; 


Dr. A. D. Merriman, registrar-seoretary of the 
Institution of Metallurgists, London; Dr. A. R. 
Mitchell, lecturer in applied mathematics, University 
of 8t. Andrews ; Dr. A. T. Phillipson, deputy director 
and head of the Physiology Department, Rowett 
Research Institute, Bucksburn, Aberdeenshire; Mr. 
K. B. M. Rae, officer-in-charge, Oceanographic Labora- 
tory, Edinburgh; Dr. Edith P. Smith, lecturer in 
botany, University College, Durdee ; Dr. J. T. Stamp, 
head of the Veterinary ‘Department and veterinary 
investigation offcer, Edinburgh and East of Scotland 
College of Agriculture ; Dr. D. M. Steven, lecturer ın 
zoology, University of Edinburgh; Prof. M. M. 
ene Department of Natural History, University 
; Principal T. M. Taylor, vice-chancellor 
abe University of Aberdeen ; Prof. W. L. Werpers, 
t of Vetermary Surgery, University of 
Glasgow ; Dr. L. H. Wells, senior lecturer in physical 
anthropology, University of Edinburgh. 


Meteorological Expedition to the British West Indies 


Pror. P. A. SHmPPARD, of the Department of 
Meteorology, Imperial College of Science and Tech- 
nology, London, has recently left the United Kingdom 
to lead a small meteorological expedition from his 
`- department to Anegada (lat. 18° N., long. 64° W.) in 

the British Virgin Islande, British West Indies. The 
_expedition, in which the National Institute of 
Oceanography is collaborating, is pee to study 
for about a month the transfer. o mentum, heat 
and water vapour from the ocean into the Trade 
Wind air, to relate these transfers with the vertical 
variation. of mean wind speed and direction in the 
first kilometre or two of the here and with the 
pattern and structure of Trade Wind cloud, mamly 
cumulus. This expedition follows an earlier expedition 
to the Scilly Isles during January 1951. There, 
momentum transfer processes were studied in the 
variable weeterlies of middle latitudes, and the resulta 
indicated that tne classical concept of the terrestrial 
friction layer, & layer half a kilometre or so in thick- 
nees, in which turbulence and momentum transfer 
drop off to zero at the top of the layer, needed 
revision. The resulte could be interpreted on the 
assumption that the momentum transfer was main- 
_ tained or even increased with height by means of 
turbulence of moderate scale which was found to 
exist in the air. Unlike the classical boundary layer 
beneath & uniform stream of air, the wind speed in 
the westerlies increases with height up to the level 
of the tropopause, not through friction at thé under- 
lying ocean surface but because of the ture 
drop towards higher latitude. In the Trade Winds & 
- similar temperature drop causes easterlies near tho 
surface to give way to westerlies (anti-Trades) aloft. 


This difference between Trade Winds and westerlieg. 


is likely to lead to markedly different patterns of 


NATURE 


419 


momentum transfef in the two fields, a differance 
which if substantiated must be i in the 
understanding of the general circulation of the 
ip id gr Anegada is a amall low-lying island in 
a e Wind area, and the expedition will use it as 
& fixed platform to observe the variation in wind 
from one five minutes to the next, that is, the 
moderate-soale turbulence, in the first kilometre or 
two -of the Trade air, using balloons. Time-lapse 
phos phy of the clouds will aleo be undertaken. 

oods Hole Oceanographio Institution in Massa - 
ace will collaborate with the Imperial College 
expedition by using an aircraft to take obeervations 
of cloud structure in the same region at the same time. 


Photoelectric Studies of the Night Sky Light 
A PAPHR by Masaaki Huruhate on ''Photoelectrio 
Studies of the Night Sky Light” has been published 


(reprinted from the Report of Ionosphere Research tn 
Japan, 0, No. 1; ’1952), which describes the method 
of study of the horizontal drift of the night sky. 
The measured emission of the infra-red radiation 
between 8500 and 11000 A. was identifled as due to 
the OH ion; this radiation is so strong that it can 
be easily measured over the whole sky without 
euitenng fom fe effects of bright star-light. The 
instrument consists of a photoelectric photometer 
furnished with a omsium cell, the current being 
amplified by the electrometer tube. An infra-red 
fitter placed in frònt of the photocell cuts out the 
visual light shorter than 8500 A. Observations were 
carried out at Yawatano, Skixuoke-ken, and the 
results are plotted for each hour for various periods 
between January 1, 1949, and December 11, 1950. 
On most nights the drift of intense or weak clouds 
of the night sky could be recognized, the direction of 
drift being mostly from north-north-east to south- 
south-west or in the opposite direction, and this 
direction is to the io parallel, 
On December 23, 1949, the velocity of the drift was 
estimated to be 1,000 km/hr., but this appears to be 
exceptional and several hundred km./hr. seams to be 
the normal speed. It is ramarkable that the speed of 
the southward drift averages about 20 per cent more 
than that of the northward drift. Attempts were 
made to find some correlations between drift and the 
position of the moon, on the theory that wind in the 
upper regions of the a&tmoephere—&bout 800 km. 
high—might be caused by tidal movements, but none 
could be found, nor could any correlation be found 
between the drift and the ionospheric and geomagnetio 
disturbances observed in Japan proper. 


Study of Forest Seeds In Sweden 

Aw article by Eimar Huss, entitled ‘Methods used 
m the Swedish Forest Research Institute in Seed 
Experimente", has been published in Reports of the 
Forest Research Insistute of Sweden (Meddelanden från 
Statens Skogaforskningsinstitut, 40, 53; 1952), in 
which it is stated that during the past few years, 
owing to the growing interest in forest culture in 
Sweden, a thoroughgoing study of questions touching 
the appropriate methods of treatmg forest seed and 
the characters determining the effect on plant resulta 
has been undertaken. Wise aled ihe PODIE 
of supplying the forest industry with enough seed, 
because of the greatly increased demand, and the 
necessity, owing to this increased demand, of pro- 
ducing the best possible quality of seed, which is a 
cammercially expensive commodity. There are few 
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forestry departments in the world at the present day 
in which the demand for high-quality forest seed of 
many varying species does not exist, and, 1n the case 
of exotica, this often has to be imported. The 
objective of the study was to provide & ‘real average 
sample". At the beginning of the past decade, a new 
experimental selection method was introduced by 
Prof. Lars Tirén, director of the State Forest Research 
Institute’s Forest Department, in the seed experi- 
menta of the Institute, which was described in 1948 
in an essay published in the Institute's Proceedings 
(87, No. 5). Emar Huss’s paper reviews eds manner 
of treating cones and ‘seed from Scots e and 
Norway spruce. In eight short sections he a with 
definitions and quantitative unita, collection of cones, 
storage, selection, extraction of seed, de-winging and 
cleaning, samplng and germination. The ninth 
section treats of storage and the methods in use. 
The whole article merrte close study by all foresters 
having to deal with this important seed problem. 


Pea Embryos In Sterlle Culture 


An interesting contribution to our knowledge of 
the is dei EUR of seeds by growing dismeeoted-out 
me ryo in sterile culture has recently been made 

W. Kayt (Proc. Koninki. Nederlandse Akad. van 
Wetonsch., Ber. O., LV, 4, 503; 1952). The peas 
were sterilized externally and the embryos removed 
with or without the attached cotyledons and grown 
in a sterile culture medium. Various pre-sosking 
treatments, for example, with and without growth- 
regulating substances, were investigated, and also 
the effecta of factors in the culture medium and of 
leaving larger or smaller amounts of cotyledon 
attached to the growing embryo. It was found that 
the ratio of the amount of reserve material (in the 
cotyledons) to the size of the embryo has an important 
effect on development, that 18, nutrition affects the 
morphogenetic development, the growth of root and 
sprout being stronger in proportion to the amount of 
cotyledon tissue left on the embryo. No development 
of leaves takes place in the dark, and, even in the light, 
embryos from which the cotyledons have been 
removed scarcely form leaves: leaf devel t, in 
fact, ia m proportion to the amount of ootyledon left 
on the pea A The author also reports the lique- 
faction of agar gels, by embryos with 
attached cotyledons. ahs am ipi of lateral 
roots is mainly dependent on the amount of cotyledon 
tissue present. In & considerable series of experiments 
the action of various growth substances was also 
exammed, the conclusion being reached that the 
greater part of the action of & growth substance, 
adminietered by pre-soaking the seeds, takes place 
by way of the cotyledons. 


Life Insurance Medical Research Fund of Australla 
and New Zealand 


Tua Life Offices’ Association for Australasia has 
established the Life Insurance Medical Research 
Fund of Australia and New Zealand to promote and 
assist scientific and medical research. For the present 
it is intended to use the resources of the Fund to 
strmulate and support research in the field of cardio- 
vascular function and disease, and for this purpose 
the Fund 1s offering grants-in-aid and research fellow- 
ships. Grantsa-in-aid wil be given to nop- prone 
institutions with basic famlties and qualified per 
Round ise Padi ea eid WIL bar ceed iu 
coe of speoiflo programmes of research, both 

ental and clinical, under the direction of 4 


NATURE 


. March 7, 1953 


particular investigator; the grants wil be worth 
£1,000-8,000 a year (or more, 1n exceptional ciroum- 
stances) for one to three years and are designed to 
cover all the financial ta of a programme, 
except the salary of the head of the department or 
institute concerned. Research fellowships will be 
awarded to medical graduates, or those with equiv- 
alent soientiflb training, for full-time research, and 
will be divided into three categories: fellowships 
taken up in Australia and New Zealand, of £1,250- 
1,500 a year in value, which will be for one year (but 
renewable for further periods) ; travelling fellowships, 
of £1,500-2,000 a year in value plus travelling 
expenses, which will be for two years abroad, fol- 
lowed by & third year in an approved institution in 
Australia or New Zealand; and senior fellowships, 
which will be granted in special circumstances. 
Application forms (to be returned by March 31) and 
further information can be obtained from Dr. John 
E Halliday, Medical Director, Life Insurance Medioal 
Research Fund of Australis and New Zealand, 87 Pitt 
Street, Sydney, N.8.W. 


Book Service for Industrial Operatives 

Tra National Book League is seeking informasion 
regarding the availability and use made of works 
libraries, with the view of the eventual establishment 
of & consultative service to factories, as visualized in 
a report of its Books in Industry Committee in 1049. 
Factory managements or their lbrares are being 
mvited to supply details regarding the size of the 
technical library they maintain from their budgets, 
the number of general books thus mamtained, and 
whether or not & works librarian is employed and the 
library regularly brought up to date and at what 
cost. Information regarding facilities invited from 
public libraries includes the accessibility of books to 
operatrves and the extent to which the books are 
used. The service contemplated is for the man st the 
bench rather than for soientifle or research staffs. 
Information should be sent to Mr. R. Lusty, ohair- 
man of the Books in Industry Committee, National 
Book League, 7 Albemarle Street, London, W.1. 


British Agricultural History Soclety: Meeting in 
Reading 


A naw Society, to be known as the British Agri- 
cultural History Society, has recently been formed, and 
it is hoped that, besides the academic backing which 
it already enjoys, it will receive the port of & 
wide circle, including both farmers ae Ponce 
for wham the history of British rural life is of real 
interest. The first general meeting of the Booiety 
will be held in the University of Readmg during 
April 18, and all who are interested are welcome to 
attend. The conference will open at 10.30 a.m. with 
the adoption of the constitution of the Society, 
which has been drafted by the provisional committee 
elected at the inaugural meeting last September, 
and with the election of officers. Following this formal 
business, Sir James Scot? Watson will read a paper 
on “The Soope of Agricultural History". In the 
afternoon, Sir Frark Stenton will read & paper on 
"The Manor in English History". Visita to the 
Museum of English Rural Life, i will be 
arranged during the day. The registration fee for the 
conference is 8s., and should be sent to the secretary 
of the Society, Mr. J. W. Y. Higgs, Keeper of the 
Museum of English Rural Life, Shimfleld Road, 

ing, Berks, from whom all further information 
can be obtained. 
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Elghth International Congress of the International 
- Society for Cell Blology 


Tas date of the eighth international congreas of 
the International Society for Cell Biology (Cytology 
Congress) has been changed from this year to 1054. 
It will be held ın Leyden during September 1-7, 
under the presidency of Prof. E. Newton Harvey, of 
Princeton University, with Prof. P. J. Gaillard, of 
the Laboratory for Experimental Histology, Univer- 
sity of Leyden, as secretary. Correspondence oon- 
cerning the Congress should be addressed to Dr. 
W. H. K. Karstens, Botanical Laboratory, State 
University, Nonnensteeg 3, Leyden. Full membera 
of the Society and candidates for membership 
approved by the International Committee are auto- 
matically entitled to attend the Congress, and to 
introduce two guests. Non-members are admitted aa 
Bp&oe permits, after provision has been made for 
members and their guests. Any member of the 
Society may nominate a new member from "those 
who have made outstanding contributions to cell 
biology over & period of years”. The nominations, 
with a statement of qualifications and a list of the 
nominee’s publications, should be sent to the secretary 
of the Society, Prof. J. F. Danielli, Zoology Depart- 
ment, King’s College, London, W.O.2. 


Endeavour Prizes for Sclence Essays 


Iw order to stimulate younger soientiflo workers 
to take an interest in the work of the British Associa- 
tion for the Advancement of Science and to raise 
the literary standard of scientific writing, Imperial 
Chemical Industries, Ltd., publishers of Endeavour, 
are offering & number of prizes for an essay, not 
exceeding four thousand words, on one of the follow- 
ing subjects: radio-astronomy; colour and chem- 
istry; biology in world affairs; science and safety in 
transport; science and art; soientiflo contributions 
to medicine; seientifle societies and their role; and 
power and civilization.  Oompetitors must be lees 
than twenty-five years of age and must send m their 
essays by June 1. The prizes will be 50, 25 and 
15 guiness, respectively, with two special awards of 

' 6 guineas for competitors leas than eighteen, and 
in addition prize-winners will have their 
paid for attendance at the Britiah Association meet- 
Ing to be held in Liverpool during September 2-9. 
Further details of these awards, which are known as 
Endeavour prizes, can be obtained from the Assistant 
Secretary, British Association for the Advancement 
of Science, Burlington House, Piccadilly, London, 
W.1. ' 


University of Leeds 


Dorations have been made to the University of 
Leeds as follows: £2,500 from the Cement and 
Ooncrete Association to the Department of Civil 

i ing towards the cost of a universal testing 
machine; £1,100 from Bolton Lé&thers, Ltd., to the 
Department of Leather Industries, for the Boltonia 
rekam eed 1952-53 and 1953-54; a gravity-feed 
stoké&r, at £1,085, from Crosthwaite Furnaces, 
and Scriven Machine Tools, Ltd., Leeds ; and a grant 
of £500 & year (for one year in the first instance), 
with provision for superannuation purposes for half- 
time assistance and with to £1,000 a year for 
expenses, from the Medical Counail, to the 
Department of ox NOR Pathology and Canoer 
Research, for work on the carcinogenic action of 
mineral oils. 
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Colonlal Service: Recent Appointments 


Tae following &ppomtmenta have recently been 
made in the Colonial Service : E. W. Momber (prin- 
cipal agricultural officer, Nigeria), assistant director 
of agriculture, Northern Region, Nigeria; B. E. V. 
Parham (senior agricultural offloer, Fiji), deputy 
director of agriculture, Fiji; A. M. Anderson 
(fisheries officer, North Borneo), fisheries offiger, 
Uganda; M. P. Benjamin (assistant agricultural 
superintendent, British Guiana), agricultural officer, 
Jamaica; J. O. Jaime (land ranger, Tanganyika), 
senior land ranger, Tanganyika; I. G. Lumsden 
(assistant conservator of foresta, Northern Rhodesia), 
assistant conservator of foreste, Nigeria; G. H. Rulf 
(assistant director of grain storage, Tanganyika), 
director of grain storage, Tanganyika ; G. G. Rushby 
(senior game er, Tanganyika), deputy game 
warden, Tangan ; H. H. Jones, agricultural 
officer (economist), Uganda; O. A. Waldron, agri- 
cultural officer, Tanganyika; H. I. Williams, 
bacteriologist, Federation of Malaya; A. Rogerson, 
scientific offloor, East Africa High Commission ; 
D. Bates, agricultural survey (coooa) officer, Gold 
Ooast ; J. Forsyth, entomologist, Gold Coast ; I. A. S. 
Gibson, mycologist, Forestry Department, Kenya; 
I. A. Hoffe, veterinary offloer, Federation of Malaya ; 
G. 8. Scott, provincial’ teetee officer, Tangan ; 
W. E. Webb, senior seientiflo officer, forest entomo- 
logist, Timber Pest Reeearoh Unit, Gold Coast; 
T. W. W. Wood, assistant conservator of foresta, 
Sarawak. 


Announcements 


Two Ramsay Memorial Fellowships, worth £400 a 
year plus a grant for expenses not exceeding £100 a 
year, are bemg offered for chemical research; thoy 
will normally be tenable for two years. One of the 
Fellowships will be limited to candidates educated in 
Glasgow. Further information can be obtained from 
the Joint Honorary Secretaries, Ramssy Memorml 
Fellowships Trust, University College, Gower Street, 
London, W.C.1, to whom application forms must be 
sent not later than April 17. 


Tau Ministry of Eduoation is arranging a short 
course in chemistry for teachers from technical 
colleges, to be held in the Municipal Technical 
College, Coventry, during July 15-24. The instruction 
will deal with modern chemioel techniques relating 
to chromatography and to sami-micro-dnalysis, and 
will consist of lectures and practical laboratory work. 
The course will be residential, but local teachers may 
be accepted as day students; the total charge for 
board and lodging is £8. Further information 
can be obtained from the Ministry of Education 
(Teachers Short Courses), 36-38 Berkeley Square, 
London, W.1. 


Tas British Ootumbia Research Oounoil at the 
University of British Oolumbia, Vancouver, has 
announced the following new appointments: 
Ohormisiry Division: H. Friedeberg (formerly of the 
University of Birmingham), W. F. Gruber (University 
of Vienns), H. G. Khorana (University of Cambridge), 
J. F. Smith (Imperial College of Science and Tech- 
nology, London) and J. D. H. Strickland (formerly 
with the Ministry of in Great Britain) ; 
Metallurgy Division : I. D. Q. iok (University of 
Cambridge), J. G. Parr (University of Liverpool) and 
J. E. Srawley (formerly with the British Cast Iron 
Research Assotistion). 
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SOME SOCIAL AND PSYCHOLOGICAL PROBLEMS 
OF AGEING 


programme of the British Association 

- meeting last year in Belfast included a session 
by Section J (Psychology) ou the problems of ageing. 
Mrs. M. Gilmore was in the chair. In the opening 
paper, which was a review of the problems of ageing 
in relation to medical science, read by Dr. G. F. 


Adams, physician to the Geriatric Department of the. 


City Hospital, Belfast, the reasons were considered 
why old age should present problems in modem 
times any more than in the . There has been & 
progressive increase, both a and relative, in 
_ the proportion of old le in the ion, this 
increase being the t of the decline m infant and 
young adult mortali by the medical and 
social advances that have been made poesible by the 
application of the scientific method during the past 

tury. As & result of this, more old people must 
be supported by & diminished proportion of wage 
earners. There is & oo ing increase in the 
numbers of elderly invalids to be cared for, who are 
suffering from the degenerative diseases of old age 
which medical treatment may ameliorate, but not 
cure. Meanwhile, the expense of medical treatment, 
especially hospital treatment, bas risen enormously 
and continues to rise, and it has been suggested that 


the community is faced with a gloomy prospect of 
unlimited ‘medicated survival’ to be met by diminish- 


Pointing out that medicine has long evaded its 
responsibilities to the clinical and social medicine of 
old age, being preoccupied in other flelds of research, 
he outlined the new a being made to the 


ageing. Much succeas haa already been achieved in 
the prevention of unnecessary invalidiam the 
elderly sick, &nd many elderly nasienie hilisto 
regarded as ‘chronic invalids’ have been restored 
to activity, reducing the burden of nursing and 
domestic care otherwise necessary for them. Dr. 


for the elderly sick should be based 
of such work rather than on 
out-dated system of social and 


urged that the blames of many old 
aena rater thancmstlers of ical 
infirmity or disease. The problems of adolescence 
have been the subject of a great deal of careful 
cal and social research; there is a need 


Be eee ly open Be RE ee ee cae 
age omn 


fundamentally wrong 
‘problem cases’ away from the functioning life of the 
community. 

Miss Burstem stressed that one of the difficulties 
for those doing research upon problems of old age is 


that they are usually younger, and that it is thus 
difficult for them to understand fully the outlook of 
the people with whom their research is concerned. 
She urged that discussion with old people indrvidually 
or in amall groups, if done with patience and respect, 
yields far more insight into their attitudes and needs 
than can methods such as ionnaire studies 
which are more immediately convenient to the 
research worker. 

The traditional pattern in which the whole family, 
old and young, lived together under one roof has 
largely broken down, with the result that many old 
people are extremely lonely. A return to the tradi- 
tional pattern is clearly impossible, and, even if it ` 
were, it might involve satisfying the needs of old 
people at an undue cost in terms of freedom and 
privacy for those . Intermediate solutions 
where, for example, old s aa Adr ee 
younger relatives often work well. The point needs 
to be streased, said Mise Burstein, that old people 
themselves must cerry a large share of the respon- 
sibility for making such arrangements suocessful. 
Although they are often glad of the opportunity of 
leisure afforded by retirement, many of them are 
capable of useful work, and this applies not only to 
work at & job but also to help in the family as a 
functioning group. » 

Mrs. A. V. Hill, & member of the Advisory Council 
of the National tion for the Care of Old 
People, read the third paper, which was an account 
af some emotional changee observed in advanced old 

mainly between eighty and & hundred years. 
emotional changes may sooompany 
physical changes, the emotional needs of old people 
cannot be met by physical care alone. Little study 
has been made of old people's needs, and physical ~ 
care without attention to emotional often 
constitutes actual cruelty. While certain mam 
lines of emotional change can be observed, it 
should be emphasized that, on one hand, striking 
exceptions oocur among very old people and that, 
on the other, changes*can take place before any 
great old age in terms of years alone has been 
attained. 

The behaviour of very old people can often be 
explained in terme of fear of death, or of illness or of 
change of envi . The will to live is as strong 
as ever, and fear of illness or accident may dominate 
the life of an old person. At the same time they may 
unconsciously feign illness in order to gain attention. 
Movement from one dwelling to another frequently 

& ‘transference shock’ with signs of mental 
and physical deterioration which can sometimes result 
in death. Usually, however, old people settle down 
in the new dwelling, alth they may take some 
weeks to do so. This has frequently noticed 
among new residents in old le's homes, and, when 
it seems likely to occur, the old people are 
not to cut adrift completely fram their old haunts 
until they have came to know the new. Among other 
emotional attitudes, affection, friendship and concern 
for the opinions of others suffer a marked reduction. 
In the extreme, apathy and general indifference may 
appear, especially after long periods in bed. Interest 
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in what immediately oonoerns oneself may increase : 
thus small treasures are hoarded, and interest in food 
may grow. At the same time, the gift of being able 
to "enjoy other people'' often continues to the end of 
& very long life. 

Mrs. Hill urged that, broadly speaking, bed is bad 
for old people unlees absolutely neceasary on account 
of severe ılmeæ or weakness. Where possible, old 
people should be provided with small convenient 
dwellmgs where they oan live alone. The independ- 
ence and the effort involved in living alone can, as an 
example in one ‘housing trust has shown, help old 
people to remain young for their age. Old people’s 
clube can help to relieve any lonelineas which may be 
1nvolved, and so algo can part-tame employment. An 
important experiment in the employment of people 
between seventy and eighty years of age for two 
hours daily is being made in Finsbury. 

It is to be emphasized that people do not “‘suffer 
from old age" : they suffer from illness, unhappiness 
and loneliness, but not from old age as such. There 
seams to be an increasing tendency to resist and resent 
old age. Those old people who accept and understand 
its inevitability are emotionally in a much stronger 
position than others. 

Dr. John A. Oliver, principal officer in the Ministry 
of Health and Local Government, Northern Ireland, 
read an address entitled ““Thinkmg About Old Age", 
in which he gave an account of present-day social 
problems of the elderly, with some reflexions on social 
thought and socal policy. He outlined the main 
features of the social problems of old age to-day— 
more people surviving into old age ın & community 
distressed by & housmg shortage and & dearth of 
domestic help; and a w i sense of family 
responsibilty towards their elderly relatives on the 
part of parents anxio(i to give their children the best 
possible chance in difficult circumstances. This 
decline in family responsibility is encouraged, perhaps, 
by the lack of any legal obligation to provide for 
elderly relatives and by the increasing State provision 
being made for them. Dr. Oliver considered that the 
progress in social work and social legislation made in 
the last ten years has been largely pragmatic and has 
been ‘‘achioved without any real preparation in 
fundamental thinking”. The practical workers beset 
by immediate problems have tackled them empirically 
as they arose, and our new social legi lon, as it 
applies to the problems of agemg, has launched 
in & philosophical vacuum. A philosophy of the 
social work, the social policy and the social services 
which we are operating must be evolved from experi- 
ence and thought. Both legal and moral duties are 
involved in family naibility for the aged, and we 
must recognize the that the State cannot be 
committed to an unlimited liability for the care of 
old people. Moreover, the hopes and deerres of the 
old people themselves must be considered ; and, since 
home is the normal place for most of tham to live 
and end their days in, social services designed to 
make it easier to look after elderly relatives at home 
should be augmented and their potential contribution 
to industry encouraged by suitable work under 
suitable conditions. Is progress henoeferward to 
depend on individual rise, aaked Dr. Oliver— 
“the effort of the old person, the effort of the relatives 
and the neighbours or on community services devised 
by the State’ ? He said that he believes that this 
choice between individualism and collectivism is the 
central philosophical problem in the so-called Welfare 
State. In conclusion, he suggested that the British 
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Association might establish a new suction devoted to 
social science, or social philoeophy,' so that ‘British 
science may demonstrate its concern for social well- 
being and spiritual values". 

Mr. A. T. Welford, director of the Nuffield Research 
Unit into Problems of Ageing, spoke of changes of 
human performance with age which affect capacity 
for industrial work. He stressed that many such 
changes associated with old age begin early in middle 
age, so that problems of employment for older people 
are not concerned only with those over the normal 
retiring-age. At some jobs ability seams to be well 
maintained into old age, and for almost all jobe a 
few older people can be found who are able to put up 
& performance comparable with that of a young man. 
At other jobs difficulties of maintammg adequate 
performance appear as early as the late forties. 
Difficulties of takmg up a new job may appear earlier 
still. 

The main difficulties for older people appear to be 
of three types, the first being where the form or the 
pace of the action involved 1s rigidly determined go 
that any slowness leads to an error of omission which 
cannot be afterwards redeemed. When the task is 
more flexible “and the speed under the operator's 
control, an older person 18 often capable of oompen- 
sating for slowness by increased care and accuracy. 
As a result of these compensatory tendencies, diff- 
culties for people in later middle age in industrial 
work may go undetected—people maintain per- 
formance under an increasing stram until a suitable 
opportunity occurs to move away. Such moves are 
sometimes made following an illness which would not 
in itself Warrant a change of job. Detailed examina- 
tion of performance shows that often, contrary to 
popular opinion, slowness even ın e manipulative taak 
is due not to any limit set by the sense organs or by 
the effectors, but by the central brain processes 
which integrate and mterpret mformation and form 
action. ` 

The second type of diffculty occurs where the taak 
is in some way complicated or confusing. So long as 
the relation between signals and the action 
in response to them is simple and straightforward, 
performanoe by older people differs relatively little 
from that of younger. When, however, the relation 
18 indirect or where several pieces of information have 
to be put together before action is taken, many older 
people are at & severe disadvantage. 

The third type of difficulty is that of learning new . 
tasks. This is, of course, generally recognized. The 
nature of the difficulty is not, however, olear. To 
some extent it is due to the application to the new 
task of previous habits which are not appropriate. 
In some cases, however, it appears to due to 
inability to modify an erroneous method built up 
during early stages of practice. 

In studying cnanges of performance with age, 
concluded Mr. Welford, it is important that we should 
not be led astray either by generalizations or by 
particular exceptional individuals. The ability of 
older people to do & job will depend both on the 
detailed demands of the job and upon the particular 
abilities which each individual can bring to it. Rigid 
general policies about retirement cannot therefore be 
justified on grounds of ability. The appropriate 
retirament-age will differ for the majority from one 
job to another, and from one indin to tanother 
at any job. 

G. F. Apams 
A. T. WELFORD 
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CARNEGIE INSTITUTION OF 
WASHINGTON 


ANNUAL, REPORT FOR 1951—52 


HE report of the president of the Carnegie 
` Institution of Washington, Dr. Vannevar Bush, 
for the year ending June 80, 1952*, rev.ews the 

~f the Institution during the fifty years 

since its foundation and then briefly summarizes the 
research activities of the past year. The aim pre- 
goribed for the Institution was to “‘encourage, in the 
broadest and most liberal manner, investigation, 
research and discovery, and the apphoation of know- 
ledge to the mprovement of mankind". In further- 
ance of this aim, the Institution has always devoted 
its main resources to fundamental research, which Dr. 
Bush distinguishes from applied research ın terms of 
purpose rather than of method, and it has no thought 
of changing ita policy. While he weloomes the growing 
realization in the United States that basic and 
applied science are two parts of one endeavour, and 
the consequent expansion of fundamental research 
with increased rt from the Government, Dr. 
Bush believes ihat the Institution's primary reapons- 
ibility remains to cerry on fundamental scientific 
research with no initial view to ite industrial applica- 
tion. Where, however, in ite fundamental research, 
ideas and principles emerge that ise material 
advantage to society, it is proper for the Institution 
to explore some of the broader possibilities of 

lication for human betterment. 

the main, the Institution haa fulfllled its duty, 

in Dr. Bush's view, if it is diligent in making the 
resulte of its work generally known as promptly as 
possible. This preoccupation with fundamental 
research has simplified many of the Institution's 
problems and ita relations with other bodies, as it 
has determined the policy in regard to patentable 
inventions which Dr. Bush outlines in some detail. 
He does not consider, however, that the absence in 
the United States of any effective organization for 
bringing the fruits of disinterested research to the 
point where they invite industrial development 
warrants the Institution plunging into the &pplication 
of science. The Institution may sometimes, never- 


- theless, need to look ahead beyond its immediate 


M 


programme of research and publication. 

Dr. Bush justiflee this policy by citmg the part 
which the Institution has played, in collaboration 
with the National Research Corporation and the 
Stamford Research Institution, in exploring the 
practical aspects of the mass cultivation of algw 
following the investigations on photosynthesis in 
its ` Department of Plant Biology which demon- 
strated the possibility of growing the green alga 
Chlorella Bo as to produce 56 per oent dry weight 
of protein. Other instances are also cited in the 
report of researches which have been conducted 
by the Institution during the past half-century 
so as to contribute to an understanding of the 
commos, the earth and ita inhabitants, and which 
have later provided the besis of important 
developments or practical undertakings. They 
include early work m 1925 on pulsations and their 
echoes fram the ionosphere, which was one of the 
pioneer researches m radar, investigations in the 
Geophysical Laboratory on low-expansion quarts 


* Report of the Prealdent of the Institution of Washington 
for the Year ending June 30, 105% By Dr. Vannevar Bush. Pp. 20 
(Washington, D O.: Oarnegte Institution, 1953.) 
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glass, which led to the development of ‘Pyrex’ and 
similar glasses, and the baaio study of the soda-lime — 
silica in the same Laboratory, which contri- 
buted to a scientific ing of the glass in- 
dustry. Later, & modifled formula for i 
‘Pyrex’ glass in large castings was fundamental to the 
manufacture of the 200-in. ‘Pyrex’ mirror 
for the Hale copa anaes the Laboratory studies of 
the ternary system -alumina - silica contributed 
to the development of the Portland cement industry. 
The researches of the Department of Embryology 
form an important part in every text-book on human 
embryology published during the ee decade, and 
the Soil Conservation Service of United States 
Department of Agriculture has drawn extensively 
on the basic knowledge of the evolution of new plant 
species gai in the range-grass experiments of the 
Department of Plant Biology during the past decade. 

Turning to current research activities, the report 
refers to the co-operation between, on one hand, W. 
Baade and R. L. Mmkowski, of the Mount Wilson 
and Palomar Observatories, and, on the other, groups 
of radio observers in Australia and England which 
has led to the identification of the strongest radio 
source, Cassiopasia A, with a galactio emission nebula 
about five minutes of aro in diameter, and of the 
second stro source, Cygnus A, with an extra- 
galactic ne the structural pattern of which Baade 
interprets as probably representing two nebule in 
collision. A twelfth satellite of Jupiter was discovered 
by 8. B. Nicholson on September 28, 1951. Investi- 
gations by E. H. Vertme, of the Department of 
Terrestrial Magnetiam, afford an explanation of the 
major changes in the rate of the earth’s rotation 
during the past fifty yeers, while, under & joint 
project with the Geophymoal Laboratory, methods 
have been worked out for ing the ages of 
virgin granite and of unaltered rocks found in oloee 
association with such massive igneous monoliths as, 
for example, the Sierra Nevada range. New methods 
and spparatus developed by the latter Laboratory 
have permitted rapid and easy measurements at 
pressures up to four thousand atmospheres and 
concomitant temperatures up to 800° C. 

The ent of Plant Biol has continued 
ita studies of the alga OMorella, including the rate of 
photosynthesis with intermittent light over new 
Tanges of intensities and flashing schedules, while 
ures, has been found to be an excellent source of 
nitrogen for the growth of alge. Some four hundred 
new hybrids have bean produced between different 
species of blue grass, and a basio study of the genetio 
and ecological systems that characterize natural 
races and species is being advanced using the milfoils 
or yarrows. In the Department of Genetics investi- | 
gations on mutability in EschertoMa cols indicate that . 
the rate of spontaneous mutation varies with tem- 
perature according to the van t’Hoff rule, and that 
an intimate relation exists between spontaneous 
mutation and cell division. It has been established 
that a typical bacterial virus consista of a membrane 
arg gripes containing almost pure nucleic acid 
and t the function of viral membrane in the 
infection of the bacterial cell begins with the anchoring 
of the viral cle to the oell wall and quickly ends 
with the injection of the viral fiucleic acid into the 
cell. An enzyme capable of breaking down isolated, 
but not intact, intracellular deoxyribonucleic acid has 
been discovered in onion root tips, and studies on 
maize have indicated that at least two classes of 
functional genetic unit are carried by the chromo- 
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somes: one of them, the gene, is potentially capable 
of determining a particular course of cellular reactions ; 
the other is aasociated with the control of this 
perticular action. 

In the Department of Embryology the discovery 
that there is extensive formation of neural-crest cells 
by the early embryonic eye (optio vesicle) throws 
light on the origin of the pigmented cella which 
appear early in the development of the eye. The 
development of the earliest human kidney rudiments 
has been thoroughly re-investigated, and further 
investigation of the physiology and biochemistry of 
uterine muscle haa demonstrated that the ‘staircase 
phenomenon’, long known in heart muscle, occurs 
also in uterine muscle, and that the slope of the 
stairpase is reversed by treatment with the corpus 
luteum hormone, progesterone. The discovery pomta 
to en easential role of potaasium ions in uterine 
muscle contraction, and suggesta that progesterone 
can modify the movement of potassium in and out 
of the muscle cell. 


OPTICAL SOCIETY OF AMERICA 
ANNUAL MEETING IN BOSTON 


HE thirty-seventh annual meeting of the 

Optioal i of America was held during 
October 9-11, 1952, at Boston, Mass. Twenty-two 
invited papers covering , computational 
aids atmospheric in addition to other 
fields of science bordering on optics, were presented. 
The titles and abstracte of these papers and of the 
other contributed papers, together with a brief 
report of the i of the meeting, are printed 
in the November issue of the Society’s Journal (42, 
868; 1952). 

The invited papers include a discussion by N. 
Wiener on optics and the nature of spectra, a review 
of hyperfine structure investigations by F. Bitter, 
and a description of germanium phototransistors by 
J. N. Bhive, af the Bell Telephone Laboratories. 
Various aspecta of spectroscopy and radio astronomy 
are covered by communications from G. H. Harrison, 
R. Tousey, E. M. Purcell and others, including, m 
particular,,one on multi-channel by 
F. B. Follgett, of the University Observatories, Cam- 
bridge. In addition, a review of recent developments 
in infra-red spectroscopy is given by R. C. Lord. 

Three papers are devoted to the subject of ‘Flying 
Saucers’. It is pointed out by D. H. Menzel, of the 
Harvard Oollege Observatory, that about one-fifth 
of the numerous reporta received by the United 
States Air Forces did not admit of & simple explana- 
tion but that the majority of these, when examined 
carefully, could be explained as due to atmospheric 
physical phenomena, such as mirages, or reflexions 
from layers of fog or haze, or from ice-crystals. From 
a study of several hundred of unidentifled 
aerial objecta, it is concluded by A. Hynek, of the 
Ohio State University, that only one phenomenon, 
that of a hovering nocturnal light, is not readily 
explicable on an astronomical basis, and, finally, it 
is d stated by U. Liddel, of the’ Bendix 
Aviation Corporation, that no evidence existe for any 
phenomena not explicable by standard physical 


concepts. i 

The annual businem meeting of the Society was 
held on the morning of October 10, and the annual 
banquet, preceded by & oooktail party given by the 
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American Optical Company, during the evening. At 
the banquet, over which the Society's president, 
Brian O’Brien, presided, the Adolph Lomb Medal 
was presented to Dr. A. B. Meinel, of the Yerkes 
Observatory, and the Frederic Ives Medal to Dr. Ira 
8. Bowen, director of the Mount Wilson and Palomar 
Observatories. The after-dinner speaker was Dr. 
Harlow Shapley, of the Harvard College Observatory, 
who spoke on the subject of galaxies. ‘The Adolph 
Lomb Medal is awarded to a promising scientist 
under thirty years of age, and the Frederio Ives 
Medal, which was established in 1928 by Herbert 
Ives in honour of his father, is for distinguished work 
in optice. Both medals are awarded every two years. 
On receiving his medal, Dr. Bowen gave an address, 
entitled “Optical Problems at the Palomar Observ- 
&tory", in which he described the support systems 
and the testing of the mirror and methods of 
Increasing the eflectivencas of the 200-in. Hale 
telescope, the main instrument at the Observatory. 
The mirror is a paraboloid of 660 in. foous; but, m 
addition, convex hyperboloids are provided which, 
when combined with the main mirror, give telephoto 
systems of which the focal lengths are 3,200 in. at 
the Oassegrain focus and 6,000 in. at the ooudé focus. 
In addition to the mirror, the equipment of the 
Observatory includes three Schmidt cameras of 8, 18 
"i der yy Schalter aer at focal ratios 
of 1, 2 and 2-5, respectively. Dr. Bowen remarked 
that the cameras have remarkably fine definition over 
fielde 9-20° m diameter and are efficient instrumenta 
e av PEOR of large areas of the sky. 
the equipment described has been in 
operation for from six months to three years, and the 
performance has come well up to expectation. 


BRITISH ASSOCIATION OF 
CHEMISTS ~ 
HINCHLEY HOUSE 


“Es British Association of Chemists has recently 
&oquired a freehold property, 14 Harley Street, 
London, W.1, for use as ita headquarters. It was 
decided to name the "Hinehley House’ in 
memory of Prof. J. W. Hinchley, & founder member 
and the first president (1918-28). It was due to his 
influence and skill in directing ita policy that the 
Association survived ita first four difficult years. 
Prof. Hinchley was also instrumental in founding the 
Institution of Chemical Engineers, and his name will 
always be sasociated with chemical i , for 
many of the advances it has made in Great Britain 
are due to his conviction of 1ta rmportanoe to industry 
ee O DAROE Ce ee 
scientific study. The name of f. Hinchley had 
earlier been perpetuated through the annual award of 
the Association’s Hinchley Medal, which is given. for 
outetandmg services to the profession of 

An opening ceremony was held at the new head- 
quarters on February 27, when & number of members 
and guests, representing other bodies connected with 
the profession of chemistry, were present. Mr. F. 
Scholefleld, president of the Association, in declaring 
the premises open, said that this function was indeed 
& red-letter day in the history of the British Associa- 
tion of Chemista, which thus became the first society 
of oherfiste to posses ita own freehold property in 
London. The Association was formed in 1917 owing 
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to the strong feeling among chemusta in industry that 
there was no body having the prime function of 
looking after the economic intéreste of chemists. 
The Institute of Chemistry, as it was in those days, 
waa a qualifying body, and 16 was outside ita scope to 
look after such interesta. After meetings in Birming- 
ham, Manchester and London, the Association was 
formed. . . 

Before long there was established, on the initiative 
of the London Section, & scheme whereby unemploy- 
ment benefit was made available to members. The 
Unemployment Benefit Fund has been so well 
managed that to-day it 1s posable for the Association 
to pay aa much as nine guineas per week to members 
temporarily unemployed. Although more than 
£20,000 has been paid out m benefit, there is to-day 
a belanoe-of £52,000. It appeared to the House 
Comrorttee, which included Mr. Norman Sheldon 
(chairman), Mr. C. 8. Garland, Mr. G. T. Gurr and 
Mr. H. L. Howard, that it would be possible to invest 
some of that money to the advantage of the Fund 
and at the same tune provide a worthy headquarters 
for the Assocation. Mr. Scholefleld said that the 
greatest credit should be given to the House Commit- 
tee, and that he would like to congratulate those who 
have been responsible for this really magnifloent 
result. He then declared Hinchley House to be open. 

After the ceremony, & tablet, insembed with the 
names of the past-presidenta and Hinchley medallists, 
was unveiled by Dr. Herbert Levinstein, who was 
president of the Association during 1923-24, imme- 
diately after Prof. Hinahley. This tablet was presented 
in memory of the late Mr. C. A. Wylie, president 
during 1951-52, by his family and friends. ~ 

Afterwards Dr. Levinstein gave this year’s Hinchley 
Medal address entitled “Our Changing Chemical 
Industries: an Appraisement”’. , 


| SURVEY OF FOOD CONSUMPTION 
AND EXPENDITURE IN 
GREAT BRITAIN 


Great Britain the War-Time Food Survey was 
almost entirely limited to urban working-class 


households, and, as the National Food Survey, it, 


continued in the same form until the end of 1949. 
Since then, however, an attempt has been made to 
obtain & more representative sample, so that all 
classes and types of consumer are included. A recent 
report, issued by the Ministry of Food* is the first of 
an envisaged annual series, setting out full details of 
food consumption and expenditure by families 
throughout the country. 

Records were obtamed from 4,723 famules, of 
-which 70 per cent were “urban working clase", 11 per 
cent were ‘other urban households", and 19 per cent 
were "rural". The first group provides date surtable 


for direot comparison with results obtained in the, 


earlier surveys and permite long-term trends to be 
followed through. ‘The new material, however, is 
subjected. to much more detailed analysis in an 
attempt to bring out economic, dietetic or nutritional 
differences between one group and another. Families 
are divided according to **compoartion'' and to “social 
class”, and numerous tables are presented which show 
puer cnt on Food Expenditure by "Urbes aking: 


Rational Food 
M.B.0., 1952.) 4x. 6d, net. 
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the effects of increasmg numbers of children in the . 
household. Seasonal vamations are demonstrated, 
and also the varying &bility of the different social 
groups to maintain their normal standards in the 
face of price increases (temporary or progressive). 

As & social document this report is probably as 
valuable as any ; the dete on which it 1s based are 
considerable and there 18 every sign of the greatest 
care haVing been taken to obtain a high degree of 
accuracy at every stage. Yet, aa a contribution to 
nutritional knowledge in Great Britain it is dis- 
appointmg; it does not establish the caloric and 
nutrient levels at which these families were actually 
ling, and yet that is the information which would 
be of most value. " 

The factual material, on the food consumption side, 
is confined to the amounts bought or obteined ''freo" 
during the survey week, together with appropriate 
additions or deductions according to “ in 
stocks”. The amounts discarded by the housewife in 
preparmg the food for table have not been measured, 
nor has any record been made of the amount of 
edible material that was not actually eaten. Itisa 
great weakness in this type of survey that, on both 
scores, arbitrary adjustments have to be made. The 
allowance for wastage of edible material made here 
18 an overall ten per cent; but do we really throw ' 
away one loaf in every ten, every tenth bottle of milk, 
one-tenth of our butter, our sugar and all the other 
foodstuffs of which so many communities stand in 
the direst need ? If we do, it 1s time that the arime 
of so domg was brought home to us more strongly. 
It is good that & footnote promises that this matter 
is to be examined further; certainly, it seems un- 
likely that all foods are wasted in the same pro- 
portion and to the game extent by all social groups. 

Desprte these deductions, however, it appears that 
intakes were more than adequate ın practically all 
respecte, although households with four or more 
children, or with both adolescents and children, were 
only marginal and were adversely affected by the 
lowering of the extraction. rate of flour from 85 to 
80 per cent in the middle of the year. There is, 
however, ample room for further errors in the 
estimates of requirements and in the arbitrary 


VoL. 171 


“deductions made from the standards used, to allow 


for meals obtained outaide the home. It w to be 
hoped that modifications will be introduced into thé 
survey technique so that the necessary adjustments 
may, m future, bo made on a more factual basis. 
M. W. Grant 


WINTER CASCADING FROM AN 
OCEANIC, ISLAND AND ITS 
BIOLOGICAL IMPLICATIONS * 


By BRIAN P. BODEN and ELIZABETH M. KAMPA 


-Bermuda Biological Station, Bermuda 


HE circulation of Bermuda waters during the 
summer, and the possibilty that this circulation 
acta as a mechanism for conserving insular plankton, 
have already been discussed?. Smoe that discussion 
presented only the summer picture, rb became of 
interest to determine the winter circulation in order 
to understand the existence of an endemic plankton 
population. 
It must be emphasized again that the marginal 
reefs around Bermuda are ngt at all continuous; 


no. 4340 March 7, 1953 





E DRE SEE AE 
DII EV AY. 


fk BERMUDA 


Xo 
3 $ 


I 
Lt ee ey 
te ee GERE 


E 


they present no real barrier to free exchange between 
the and oceanic waters. 

During & winter cruise, nineteen radially arranged 
h hio stations were occupied around the 
Sepp grade rii Ekman reversing bottles 
and Negretti and Zambra reversing thermometers 
were used for obtaining 


grams were 
made with both shallow and deep bathythermographs. 
The weether in Bermuda in late February frequently 
makes oceanographic work from a small, open boat 
rather hazardous, and for this reason it was ocon- 
sidered desirable to complete as many stations as 
possible in as short Suite ARIS Plankton 
sampling was therefore elimi making it possible 
to oocupy enough stations to determine the hydro- 


Sraphio conditions. 

8 surface salinity in the lagoon was 
86-48 */,,, and at the oceanio stations it was 86-45 */,,. 
Surface temperatures in the lagoon averaged 18-60° 
O., while outside the lagoon the average was 19-11? O. 
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The intersections of c; surfaces (equal density at 
xero pressure) with the surface of the sea are ahown 
in Fig. 1. This density distribution must be associated 
with & cyclonic vortex. Both thermal and haline 
circulations exist and reinforce each other. 

The vertical distribution of density along the 
section marked AB in Fig. 1 is shown in Fig. 2. The 

beble direction of water movement is indicated 

the arrows. The surface water flows into the 
lagoon where (its speciflo gravity increased by cooling) 
it sinks and flows out along the lagoon floor and 
down the sides of the island. The cross-hatched areas 
ee eee Tepresent density inver- 
sions in water column, the water in the cross- 
hatched areas being heavier (by 0:02 omit) than 
tbe water above it or immediately below it. This 
anomaly exists all around the island, probably 
because the momentum of the heavy water flowing 
over the edge of the platform is sufficient to carry 
some of it over the lighter water to the cross-hatched 
areas where mixing takes place. This vertical cir- 
culstion is,the type of local cascading over shallow 
banks discussed by Cooper and Vaux’. 
described as & cyclonic, convergent movement sbout 
a sinking centre (as indioated by 
the arrows in both figures), and a 
certain amount of vertioal mixing 
acros the c; surfaces takes place. 
This convergent movement and 
general oyolonio drift during winter 
are & complete reversal of the sum- 
mer circulation, and have been 
noted in early Bermuda Biological 
Station reports (unpublished) as a 
result of drift-bottle surveys and 
of the inshore presence of oceanio 
plankton forms. In common with 
the summer circulation discussed 
previously, this circulation may 
ical of the majority of 
islands in temperate latitudes. 

The summer circulation about 
Bermuda has been shown to 
favour the survival of an endemic 

lankton population and of a 

thoe with planktonic larval 
stages!. With the exception of 
those forms which have dormant 
winter stages, enabling them to survive in local 
pockets until the return of favourable summer 


Bingularly enough, the more feeble swimmers such as 
the meduss, the powers of vertical migration 
of which are limited, do not appear in the plankton 
until the summer. The shallower summer circulation, 
which concentrates them around the island, tends to 
keep them also in the upper layers. This is doubly 
favourable, for most of these meduss carry symbiotic 
alge which would perish at depth. 

The greater part of the zooplankton, however, 
migrates to the surface at some time during the day 
or night. It is thus returned to waters which are 
converging upon the island. [Aug. 11. 

1 Boden, B. P., Wature, 188, 007 (1963). 
* Cooper, L. H. N and Vaux, D, J. Mer. Biol. Assec., 38, 719 (1949). 
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RESONANCE RADIATION FROM 
HYDROGEN FLAMES CONTAINING 
ALKALI METALS 


By C. G. JAMES and Dr. T. M. SUGDEN 
Department of Physical Chemistry, University of Cambridge 


REVIOUS workers’* have shown that the 

intensity of the resonance radiation emitted by 
alkali metal atoms in flames (transition Pss > 
AS,;,) varies linearly with concentration for small 
amounts, and with the sqdare root of the concen- 
tration for large amounts, of the metal. This 
of order depends on the self-absorption in the flame, 
which is in turn a function of the broadening of the 
lines by Doppler and collision effects. The present 
work demonstrates how these considerations may be 
applied to the problem of the formation of stable 
gaseous hydroxides in flame gases, and further to the 
elucidation of the collision diameters of the excited 
alkali atoms, using the resulta at low and at high 
concentrations respectively. 

On the basis of the treatment of Mitchell and 
Zemansky!, it can be shown that the measured 
intensity I of the light emitted from & flame, of 
thickness | cm. and temperature T" O., in the form 
of resonance radiation from an added alkali metal is : 





1-88 fg) ft mia 
. 0 Š 


where à is the wave-length of the centre of the line, 
and the integration is performed over the whole.line 
with absorption coefficient ky at frequency v. The 
constant œ depends on the measuring instrument 
only. At low concentrations the integral reduces to : 

o 

1 
| | eav c Moe NE amm yg, (2) 
U 


gi T mo 


where 7+ is the mean life of an excited atom, f the 
J value’ of the transition, N the number/oc.o. of alkali 
atoms in the ground state, and g, and g, the statistical 
weighta of excited eae grown states respectively. 

Introducing the total absorption Ag, deflned by 
Ladenburg and Reiche? : 


Aq = 9r Í (1 — (exp— &,I))dv, (3) 


equations (1) and (2) give rise to: 


Aa me NS c (4) 
AyD mo Avy 


where Avp, the Doppler broadening; has been intro- 
duced for reasons seen later. Plots of log (Ag/Avp) 
against log (Nfl/Avp) for the various metals should 
therefore coincide at low oonoentrations, and have 
unit slope. 
Measurements -of I and hence Ag have been made 
by adding fine sprays of alkali metal salts of known 
from an atomizer to the air-eupply of a 
pre-mixed h air flame, burned in & Méker- 
type burner with & surrounding flame of similar 
composition but without spray, so as to give a shield 





against self-reversal at the boundary, and observing 


` 
~ 


~~ 
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the light emitted about 1 om. above the small cones 
with a photocell. The light was ahopped by a sector 
disk, which synohronized an amplifier so as to 
enhance selectively the photoelectric signal. Lines 
were isolated by Ilford spectrum filters and a dilute 
copper sulphate filter. Apart from a constant factor 
a’, the measured intensities on & meter were oon- 
verted by filter and photocell factors to absolute 
values. The resulte are shown in Fig. 1, plotting 
log (Ag/a’Avp) against log (Ofi|Avp), where O is 
the concentration of salt solution (chloride) in the 
atomizer. Complete dissociation of the salt is expected 
ati the temperatures and concentrations used in the 
flame. 

The resulta have the general form described above, 
but do not ooinoide, as equation (4) requires, at low 
concentration. It is suggested that this di 
arises from formation of gaseous hydroxide molecules, 
by reaction with the free hydroxyl radicals of the 
flame gases : 


OH @A+0H; K = 4I[0H] [OH] (5 
A eAt+ 0 [40H] = (5) 


[OH] is constant, being buffered by the flame gases, 
and is approximately. 10-* atmospheres, while the 
alkali metal concentration is in the range 10-*—10-* 
rt previous work by 
Smith and Sugden‘ on ionization in flames and on 
the theoretical values of the equilibrium constant K 
of equation (5): in particular, that work 
that gaseous NaOH was igible in these flames, but 
that the relative stability of the other hydroxides was 
LiOH > CsOH > RbOH > KOH, oo nding with 
the conclusion which may be ded No Fig. 1, 
namely, that the concentration O is not a measure of 
N, but of (1+ 9)N, and that this factor (1 + 9) is 
responsible for the non-coimcidence of the lower 
portions of the plots of Fig. 1. The values of > 
derived from Fig. 1 are somewhat higher than those 
from the ionization work. - ` 
If this hypothesis be correct, then the relative - 
corrections from O to N may be made by shifting 
the ourves along the abeciams ao that the dilute por- 
tions ooinoide with that of the sodium (since its 
hydroxide may be neglected). The remaining (square- 
root) portions of the curvea may now be compared. 
The general expression for the absorption ooeffloient 
ky is very complicated, but we have shown that the 
following ganie form is valid in the square-robt 
portions of our plots : . 
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Fig. 2. Plots of ‘total absorption’ for determination of collision: diameters 


photometry, in measuring concentrations and 
ore in studying equilibria at high temperatures, 
and in the study of collisional phenomena connected 


2(v— vs) Vine |, 


where ù = = Avy + Avr ./ing 
AyD Avp 
2 ln? met 
and E. -—— E 
: *  Ayp ™ mo Nj, 
in which Ayp = 2 fupe 
M, 


y, is tho frequeney of tho oentre of the line, Avy is 
the (negligib ) natural broadening and Avr the 
Lorentz collisional broadening 


GN rG g) 


where M, is the atomio weight of the alkali metal, 
M, the molecular t of the colliding species of 
population N /0.0., and az, the pall gional düsreter of 
the excited i atom in the flame. This leads to 
equation (7): 


Ag 2768 
$86 oF Var 
i Vi NES ay OU 


withe xpected variation with 4/N. The = of curves 
of log (Ag/Avp) against log (FY : 


a’, a8 depicted by van der Held’, ill be abeolute. 
The theoretical forms for various a’ are shown in 
Fig. 2 (thin linee). To accord fairly closely with the 
recent work of Sobolev, Mezhericher and Rodin’, and 
the results of Schutz’, the experimental curve of 
Fig. 1 for sodium has been on a’ = 1-0, 
and the hydroxide correction above made to bring 
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the others into their correct relative positions 
(thick lines with points). 

Thé ordinates of the square-root parts give 
values of a’ from which the collision diameter oy, 
can be deduced, assuming the colliding species to 
be mainly nitrogen. These are given in the table. 

The last column is of the expected order, 
with the exception of cæsium, which is rather 
anomalous. Further support is given by the re- 
sults for lithium, which are beginning to show 
the characteristic flattening of very low a’ in 

ig. 2. 

ince van der Held’s curves are absolute, 
these results can be used to give the absolute 
concentration N in the flame. Thus LN sodium 
solution in this case gives, from Figs. 1 and 2, 
2.8 x 10 a&toms/o.o. of flame, in the ground- 
state, correspondmg with & partial preasure of 


~ 7 x 107 atmosphere. 


N This type of study can provide, therefore, in- 
formation which is useful in practical flame 


with radiation. [J kde m 


1 O: Gaan ont 
and i Aqu antan tn Bana 4 (Camb Only, P Coe MO ETIN 
"Ro UN E M. and Rodin, G. M., Shur. Elsp. 
Teer. Fix. (ER) al S1, 350 (1951). 
* Ladenburg. RE. and Reiche, F., Ann. Phys. 48, 181 (1913). 


E H. and T. Proc. . Botu A, 58 (1952); 
de a ao qot Ma ton Beyer Mone 


* Van der Held, B. F. M., £. Phys, 70, 506 (1931). 
* Sehütz, W., Z. Phys., 48, 90 (1927). 


STRUCTURE OF STARCH 


By Pror. R. H. HOPKINS 


British School of Malting and Brewing and Department 
of Applied Blochemistry, Universite of Birmingham 


N a recent communication, Blom and Schwars! 
conclude that the molecules of starch contain, 
in addition to the generally accepted a-1,4- and 
a-1,6-glucopyranosidic linkages, an additional type 
of glucoaidia link. The type which is considered by 
thorn, eo dp Mus facte 1A. the (0 ne condeedng E 
glucopyrenoge to a glucofuranose residue, 
occurring al with the 1,4link. In other 
words, the part of starch which is susceptible to the 
action of f-amylaese is composed of unbranched 
chains consisting of alternate pyranose and furanose 
rings. The authors do not develop their hypothesis, 
but merely indicate how, under it, B-amylase would 
fonction. The experimental evidence furnished is, 
briefly, that on hydrolysis by acide the fall in optical 
rotation is abnormally small in the first stages of 
flesion, rising considerably as the reaction proceeds. 
The existence of an additional type of link is indicated, 
and this leads straight to the above oonclusion. A 
reexamination of the evidence for the accepted 
structure is oalled for, attention being confined to 


. the unbranched part of starch, for example, amylose. 


The hypothesis of alternate pyranose and furanose 
links has its attractions for the enzyme chemist. For 
example, the action of B-amylase, which, starting 
from the non-reducing end of & chain, by-pasees the 
frat link but Breaks the eesand one although this is 
identical with the first one, and produces f-maltose 
from an‘a-link, presents features which are unurual 
in enzyme action. On their hypothesis, although the 
authors do not state so, it is necessary to assume that 


480 
the first two glucose residues from the non-reducing 
end are in the ose form linked as in maltose, 
and that a 1,5- to furanoee follows. We ma 
amico that hydrolysis by eneyinee proceda by such 
meohanigm as this 

-Amylase breaks the 1,5-link liberating a-maltose. 
It must be preeumed also to open the furanose ring 
of the adjoming group, leaving it in an open-chain 
form, from which a new pyranose ring is formed, 
thus accounting for the mutarotation in the 
sense. The estimated rise in rotation would be about 
sufficient to mask the downward change in the 
liberated a-maltose and leave a resuliant upward 
change equivalent to that observed by Kuhn*. Two 

ose residues are pow at the end of the chain 
in position for the next fission by the enzyme. 
a-Amylase splits 1,5-lmks at various parta of the 
chain, similarly opening the adjoining furanose 
residue but catalysing also its closure to the pyranose 
ring. This enzyme must be assumed to combine 
functions of fission witb those of the ‘mutarotase’ 
recently described? which catalyzes mutarotation of 
glucose. Indeed, the opening of the furanose ring 
ight facilitate the accompanying flesion at its fifth 
carbon atom. Thus a-amylase splits off a-muta- 
rotating fission products; the upward mutarotation 
due to the furanose—pyranose change is not observed, 
it being as rapid as the enzyme action. 

Hydrogen tons function to the same effect as 
a-amylase, attacking the 1,5-links much more readily 
than the 1,4-lmks. The high (for example, 80 per 
cent) yield of &oetobromomaltose from starch by 
the action of acetyl bromide‘ would require the 
same mechanism for the hydrolysis. 

Calculation of the specific rotatory power of starch 
(in water) on the basis of that of the a-gluoosidio link 
-and residue in maltose leads to hi values’, 
+ 229^, than those observed (200°). the hypo- 
thesis put forward, ıt would approximate to the 
latter. 

The adverse side of the picture must be presented. 
Including the usual arguments®’ in favour of the 
a-glucopyranoeide chain there are the following : 

(1) Furanose forme are rare in naturally occurring 
glucose compounds. 

. (8) The rates of h; lygis of furanosidee by acids, 

for example, ethyl gtucofuranosides, are some 50-200 
times faster’? than those of the oo 
pyranosides. To answer this it would be 
to assume that the furenoside group in the middle of 
a cham, with its fifth carbon atom anchored to the 
chain beyond, could be stable ; and, in fact, 
that ita l,4gluooeidio link is not attacked by the 
hydrogen ion as readily as the pyranosidic 1,5-link, 
while the latter in ite turn is hydrolysed more slowly 
than the link in maltoeo**. But the of & 
furanoge residue by flesion of the 1,5-link adjoining 
it should leave it susceptible to rapid acid h; lysis, 
as with the ethyl gluoofur&noeides, so t each 
1,5-flasion should be, in effect, accompanied by an 
a-1,4-flasion. The latter would cause such a fall in 
optical rotation as to mask the amall fall caused by 
the 1,5-flssion, and no maltose would be formed. 
Blom and Schwarz do not consider that such a 
fur&nogide is mnecessaril _unstable and furnish 
argument in support of view. 

(8) a-Amylase splita amylose to produce not only 
maltose, as required by the hypothesis, but also 
appreciable quantities of gluoose and maltotriose. 
This requires the enzyme to attack two very different 
a-głuoogidio links and at different rates. Altern- 


a 
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atively, the mutarotase funotion postulated above 
could, if slowly operated, give opportunities for the 
open chain to break away at its reducing end. This 
would be assumed to happen in & certain proportion 
of the cases, depending on the relative rates of 
exercise of these two functions. The differant types 
of a-amylase might vary among themselves in this 
respect. (Incidentally, any lag in this liberation of 
glucose could well account for the anomaly reported 


“by Kuhn’, & sudden rise in rotation during the action 


of tic amylase.) The removal of glucose in 
sacha way would give Mid io a dain with an cad 
number of glucose residues in it, ultimately yielding 
maltotrioee. But this maltotriose would contain & 
furanose residue in the middle position. 

(4) The structure of maltotriose has recently’ bean 
established as that of three gluoopyranoee units. It 
is true that the material investigated might have 
originated from & portion of the starch (amylopectin) 
near the branch-points to which the pyr&nose- 
furanose structure need not apply. However, malto- 
triose is definitely faded" from amylose by 
a-amylases'*1, and appears in some cases in the 

tive absence of glucose. 

(5) The mechaniam of action of phosphorylase’ 
and amylo-glucosidase# in forming respectively 
giucose-1-phosphate and glucose from a chain with 
alternate pyranoee and furanose residues is diffloult 
to work out, and, as with a-emylase, i 
specificity for two different links On the other d, 

for & primer of three or four groups in 
length to initiate syntheais of phosphorylase could 
be well accounted for. 

Altogether, ib must be concluded that the hypo- 
thesis forward by Blom and Schwarz creates 
more culties than it clears up. Nevertheless, 
their paneer reeults oall for explanation. These 
and the discrepancy in the [a]p of starch, referred to 


- above, are due to the same cause, with which the 


upward mutarotation of ux ene fission products 
may also be associated. Exp tion may well be 
found along the line that the a-giucosidic reaidues in 
the middle of a chain are pyranose but ane E 
decidedly lower optical donet Bair 

Thun in maltoss, Calculation of the value of [a]p of 
maltotriose from the values of a-glucose and maltose 
leads to + 168° for the solution in water at equi- 
librium. If mattotriose derived from amylose, 
possessing [z]p + 158° aa found in these laboratories 
(cf. French e al.*), can be shown to be composed 
solely of a-glucopyranose units, as Wolfrom has done 


for what appears to be the same compound, this 


would go far to account for the’ [«]p of starch, since 
tha gains. 168? a in good: agreement with the 
Freudenberg rule. [Oct. 3. 
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for opinions expressed by their correspondents. 
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A New Blood-Group Antibody, Anti-Jkb 


Tas human blood-group system caled Kidd was 
discovered in 1951 by Allen, Diamond and Niedriela!, 
who found an antibody, anti-Jk*, which distinguished 
da phenotypes, Jk(ad-) and Jk(a—). Family 

veda dee a bino ea 
herited and that the gene JEt is capable of expressing 
itself in single and in double dose; the existence of 
an allelomorphio gene Jk? waa assumed. In testa on 
890 unrelated persons’, the phenotype frequencies 
were Jk(a+) 76.92 per cent and Jk(a—) 23-08 per 
oent, from which the following gene. and genotype 


frequencies were oalculated : 
Genes Genotypes 
Jks 05106 JAJE 0-3700 
JÐ 04804 JEP 04992 
i JEMI^ 0-2308 


The finding of the antibody to the 
antigen, and gene, Jk^ is here reported. It has been 
found in the serum of Mrs. W. Mrs. W. gave birth 
D MM Rd (TOU and 1940 and 

i in 1944 and 1051. "There is no 
Meus o decani decus Hie aac: She 
was transfused with blood after the second and again 
after the fourth delivery. The latter transfusion had 
to be stopped owing to a rigor, and because of this 
her serum was examined. 

The blood groups of Mrs. W. are O, MsMs, P+, 
oDH[ode, Lu(a—), K—, Le(a—b+), Fy(a— haet 
Mie dorum Citada antl Bysan-well en andi JB) Ths 
more powerful anti-Fy* was first; the 
presence of anti-Jk> was suspected from the results 
of testa on Fy(a—) red cells. The anti-Fy* was re- 
moved by absorption, leaving in the serum anti-Jk 


alone. The cells used for this absorption were from & 


Bre De one ug F'ysFys and thought, 
previous doas with anti-Ji* sera, to be 
homozygous JhaJ bs 


That the antibody left in the absorbed serum is 
indeed anti-Jh* is shown as follows. 

(1) Ninety-eight members of the staff of the Lister 
Institute have been tested, with the following resulta : 


JKe+) Jks—) 
Mra, W.'s serum absorbed { + 19 
If the new antibody wore not related to the Kidd 
groups the ‘exact’ probability of getting such a result 
would be only l in 14,128. There is no association 
with any of the other blood-group antigens, with 
sex or with the ability to taste phenyl thio-carbamide. 

(2) All 19 Jk(a—), that is, JE*Jk*, persons so far 
tested are positive, and ĝo are all of 22 persons 
known from family studiesto be heteroxygous Jb&J k*. 
(Seven of these heterozygotes are in the Lister 98 ; 
a further 15 were selected and do not appear in the 
2 x 2 table.) If the new antibody were not associated 
with Jk’ the chance that all 41 persons should be 
positive is but one in many thousands. 

(8) The positive reactions of the new antibody 
are, on the average, & little stronger with Jk(a—) 
than with Jk(a+) red cells. 

The new in the serum of Mrs. W. is 
therefore &nti-Jb*. Of the 79 Jk(a--) persons in the 
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2 x 2 table it oan be calculated that about 51 should 
be JksJk, and therefore positive with anti-Jk*, while 
28 should be Jkr Jks and therefore negative; in fact, 
44 were positive and 35 negative, which is not a 
significant departure from expectation (x? = 2-9 for 
1 degree of freedom). 

The presence. of anti-Jk^ in this serum was first 
demonstrated by the indirect anti-globulin method, 
but was not detectable by the trypein or other teats. 
The reactions were weak. It was thén found, _how- 
ever, that an indirect anti-globulin test on 
cells, & combination of tests recommended by Unger, 
gave very olear results. 

The existence of the antibody &nti-Jk* promotes 
the Kidd to fourth place in the order of 
‘usefulness’! of the nine blood: systems. 'Useful- 
ness’ is & Measure, bs Vidor: of the poten. 
tial value of the systems in human genetics and in 
problems of identity, parentage and paternity. 

We are grateful to Mr. Norman White and Dr. 
Martin Hynes, of the Royal Northern Hospital, 
Holloway, for their co-operation; we also acknow- 
ledge, once again, the kindness of our long-suffering 
colleagues at the Lister Institute in giving innumer- 
able samples of blood. 

: GERTRUDE PLAUT 
North London Blood Transfusion Centre, 
Deansbrocok Road, 
Edgware, Middlesex. 
EnrABETH W. IKIN 
A. E. MOURANT 
Medical Research Council 
Blood Group Reference Laboratory, 


Prim; inns L, K, and Nledmele, Bevely, Nature, 167, 


B Kledi Songe. Raib, Agen, 1%, 107 Gai pee BAR 


*Unger, L. J., J. Lab. Olin. Med., 37, 825 (1051). 
* Race, Fy Bu and Sanger, Bath, “Blood Groupe in Man” (Oxford, 


Efféct of Hyaluronidase on the 
Mortality from Experimental Burns 


Iw treating secondary shock, the intravenous 
route of fluid administration may not be possible 
under certain conditibns, as, for example, in small 
infants or in the event of a ca when sufficient 
trained personnel are not availa In lieu of the 


. İntrevenous route, the interstitial administration of 


fluids containing hyaturonidase to assist assimilation 
has been used clinically in recent years’. With the 
addition of this entyme to break down hyaluronio 
acid, the fluid spreads more rapidly throughout the 
connective tissue, thereby entering the capillaries 
more rapidly, with æ consequent increase in the 
effectiveness of the shock therapy. 

If hyaluronidase is to be used in h oolysis, 
however, it is important to establish it exhibita 
no adverse effects otherwise on the shocked individual 
as, for example, in burns. For this reason, the effact 
of hyaluronidase on burned, shoek-treated animals 
was studied experimentally. 





0 2 4 6 8 10 


Days efter burn 
Inílutnoe of hyaluronidase im mortality, of mico after an 
en urn. 
EN En lied at burn alte (80 mioe 
ace Tease" nire toate n) 
LET bee (omntrol) ingested distally (0 ao i 


Adult, male, Connaught strain white mice deeply 
anesthetized with ‘Nembutal’ were subjected to a 
standard burn produced over the dorsum by immers- 
ing & constant fraction (one-third) of their body 
weight m water at 70° C. for 20 Beo. The mice were 
afterwards treated for shook with 1 0.0. of physio- 
logical saline administered intra: m two 
doses: 0-5 o.c. immediately after the burn, the other 
0:5 0.0. two hours later. 

Three seta of experiments were carried out, 
one in which hyaluronidase (Wyeth “Hydase’) 
was added to the salme given intre: meally, one 
in which the hyaluronidase was injected subcutan- 
eously (0-1 o.o.) m an area remote from the burn, 
and a third in which the hyaluronidase was applied 
locally to the burned area in 0-25 o.c. saline. The 
latter two studies were carried out in paired experi- 
ments in which the control mice received equal 
quantities of hyaluronidase which had been imactiv- 
ated by heating at 100? O. for 15 mm. The results 
are shown in the accompanying table. In addition, 
the graph illustrates the time-course of the mortality 
of mice treated locally to the burn and subcutaneously 
distally with 50 turbidity reducing units of hyal- 
uronidase and of the controls similarly treated with 
the inactivated enzyme. 

From these observations, it is seen that the mor- 
tality ofthe burned mice treated with hyaluronidase 
intraperitoneally or subcutaneously distal to the burn 
is essentially the same as that of the controls. The 
addition’of even relatively large doses of hyaluronidase 
by these routes, therefore, has not otherwise pre- 
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judioed the chanoes of survival of the burned animals. 
Conversely, however, the local application of hyal- 
uronidase directly to the burned surface has definitel T 
increased the mortality in the burned animals. Wi 
50 turbidity reducing unite of , this inorease 
is significant at the P = 0-08 level. From the limited 
gers of animals treated marginally with 15 unita, 
it seems that an increased mortality is also produced 
with smaller doses of hyaluronidase applied locally 
in the burned area. 

The increase in mortality observed when hyal- 
uronidase was applied to the burned skin with the 
consequent breakdown of the hyaluronic acid in the 
wound may result either from an increased absorption 
of toxic material from the burn or from increased 
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lose of fluid into the wound or from a combination of 


. At post-mortem the burns treeted 
locally with hyaluronidase seemed to be more 
edematous than those similarly treated with the 
inactivated enzyme. Sections of the burned skin 
treated with hyaluronidase or with inactivated 
hyaluronidase locally were therefore examined for 
edema. The mean full-akin thickness from the burn 
in seven sections of mioe treated with hyaluronidase 
was indeed found to be slightly but measurably 
greater when compared with seven sections from mice 
treated with the inactivated hyaluronidase. The 
areas were measured quantitatively by projection. 
This amall sampling thus tends to confirm objectively 
the post-mortem impression. 

From this expermenteal work in animals, it is 
concluded that tests to establish the safety of using 
hyaluronidase in hypodermoclyms in the treatment 
of burned patients are probably justified clinically in 
areas away from the burn, since no adverse effecta 
could be shown with relatively large dosea of 
hyaluronidase, provided the enzyme was given 
subcutaneously distal to the burned area or 
intraperitoneally. 

This work was carried out under contract between 
the Defence Research Board of Canada and the 
Hospital for Sick Ohildren, Toronto. 

Evita ROSANBERG 


C. R. MoComs 
A. W. Farmar : 
W. R. FRANKS 
Hospital for Sick Ohildren, 
Toronto. i 
Sept. 8. 
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Lipoids and Cholesterol in New-born 
Rats 

THE organism of new-born rate is subjected to 
many post-natal changes. Certain organs, and 
probably all the body, will achieve in the 
functions which they have in the adult animals. It 
has been stated that the hypophysis develops ita 
complete functions after birth. Heller’ found ın the 
bypophysis of new-born rate ten times leas adiuretine 
than in adults. Schreiber" noticed the embryological. 
anatomical and physiological relation of the neuro- 
hypophysis, hypothalamus and visual organs, and 
was led to look for correlation with the evolution of 
the water metabolism of new-born rata as the ex- 
preesion of the action of the diencephalo-pituitary 
and the functional evolution of the eye. He 
observed that, in rata just beginning to see, the dry 
matter is increasing and chlorides decreasing with 
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Total lipoids of the rats (mgn.) 





Cholesterol of the rats (mgm.) 
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Fig. 2 
1. Relation of total to the body- ren borni 
Econ X, Rats which iab could ae wes O, eight of ne 
Fig. 2. Relation of cholesterol to the body- ph cine 
Tats. X, Rats which could not see; ©, rata could see 
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the growth in weight. The decrease is quicker in 
rata before their eyes are open. He explains his 
resulta as the completion of evolution of the neuro- 
hypophysis at the time when the rat is just beginning 
to Bee. 

In tho present work, the content of total lipoids 
and cholesterol in albino rata was found from birth 
to the age of twenty days, with particular regard 
to that time when they begin to see. 

Young rate from twenty-one litters, each litter of 
average number six rats, were used, and it was noted 
whether each animal could see or was blind. This 
change happens normally at about the thirteenth 
day after birth. The animals were minced, and 
extracted three.times with excess of boiling alcohol- 
ether (3: 1). In the whole extract, total lipoids were 
determined gravimetrically after extraction with 
petroleum ether. Cholesterol, of the same extract, 
was determined colormetrically by the Liebermann— 
Burchard reaction. 

From the graphs it is-evident that the amount of 
total lipoids increases more quickly with winery) 
weight in the blind rats than im the rats which 
see. A leas distmot increase oocurs for cholesterol. 

This smaller increase of lipoids is not shown,in the 
amount of dry matter of rats, which Schreiber 
describes in his work. On the other hand, dry matter 
imoreases more,in rata which can see than in blind 
rats. Therefore it is evident that at this time the 
increase of proteins must be higher than the increase 
of lipoids. 
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Treatment of animals with anterior lobe of hypo- 
physis resulta in increased utilization of lipoida, 
especially of ides? ; cholesterol is not affected 
in this way. It is poesiblo that the smaller inorease 
of lipoids and greater increase of proteins in rate 
when they begin to see may be related to a oertain 
state of development of the hypophysis. 

ZDENĚK Dvohíx 


Research Department, 
Masaryk State Radiotherapeutical Institute, 
Brno. 
June 12. 


1 Heller, H., J. PAgeisl, 106, 18 (1947). 
* Schreiber, V., Cas. léksru ceskyoh, 89, 549 (1950) (in Czech) 
*Campbel, J., and Lucas, O. O., Biochem. J, 48, 241 (1051). 


Response of the Vascular System to 
Sympathetic Stimuli during Shock 


SHORR and oo-workers!, in studying the state of 
the vascular system in shook, showed. that in the 
later stages of variously induced shock a vaso- 
depreesor substance appears in the blood of dogs, 
and that this substance, injected into rats, roduces 
the spontaneous vasomotion of the vessels of the 
megos; ix and sensitivity to adrenalin. They 
later identified the substance as ferritine’. In their 
opinion, the vaso-depressor substance has an m- 
portant role in the patho-mechanism of shock. 

In our experiments, we have studied the effect on 
the blood pressure of splanchnic stimuli and of 
adrenalin injections m animals in hemorrhagic or 
tourniquet shook. were carried out on 
seventy-nine dogs under chloralose  ansethetic. 
Hem ie shook was induced by gradually drew- 
ing B5 seg. blood ; 1schwamic shock by 4-5 hr. 
ligature of ‘the rear limbs (tourniquet). In both 
types of shook, 90 per cent of the animals succumbed 
within 7-8 hr. The adrenalin was given intravenously 
in 20-40 doses, the dose so far as 
possible to about & rise in blood pressure equal 
to & 10-sec. splanchnio stimulus. Comparison of the 
adrenalin and splanchnic sensitivity was made in the 
game animal before and after inducing shock. , 

Our results show that, both in hasmorrhagio and in 
isohsamio shock, the blood pressure foll Bplanch- 
pio stimulus or as the effect of adrenalin pressor 
has a value of 17-21 mm. meroury, aa against the 
initial 45-50 mm. mercury. Decreased splanchnic 
and adrenalin responsiveness could already be 
observed 1-2 hr. before death, when the systemic 
blood preasure was about 60 mm.. 

The phenomenon oan be explained by Shorr’s 
theory of a vaso-depreesor substance ; but it seemed 
possible that the hssmo-ooncentration, or the reduced 
quantity of circulating blood in shock, might bring 
about the diminished adrenalm and splanchnic 
response. To oe this, in further experiments 
we in ted the effect of re-injecting the blood 
drawn, or e infusions of varying pee on 
his ae and adrenalin sensitivity. Tise in 

samsung ice 19 THe aaron Abe epee Dio 
blood pressure and percentage hæmoglobin are shown 
in the &ooompenying diagram (mean values for eight 


ischemic shock ents). From the diagram can 
be seen, on ang bands dhe’ degre of seduetion ia 
adrenalin in shock, and, on the other, 


that when the hsmoglobin-level reaches its initial 
value as the result of the infusions, adrenalin sensit- 
ivity is also re-established. There is a correlation 


` 
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ersiemle blood, prewar, eei; (1) curing Ehock P (3) after 
100 mL Tyrode ; (4) after infusing 200 ml. Tyrode 
between the two values (r = — 0-88 + 0-14). The 
splanchnic stimulation behaves in ensentially the 
game manner. In hemorrhagic shook, transfusion 
of the drawn blood likewise normalizes the splanchnio 

From these resulta it would seem that, conflicting 
with the theory of & vaso-depreasor substance, the 
diminution in splanchnic and adrenalin sensitivity in 
i rimanly to the reduced amount of 
blood in tion. 

More detailed resulta will appear in the Aca 
Physiologica Hungarica. f 
A. G. B. Kovion 
L. TAxÀAcB 
Physiological and Biochemical Institutes, 

University of Medical Science, 
Budapest. June 22. 


- 1Bhorr, B., Zwelfach, B. W., and Furchgott, B. F, Ama. Now York 
* Acad. So, 49, 488 (1048). 

* Mazur, A., Litt, L, and Shorr, H., J. hol. Chem , 187, 407 (1960). 
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Effect of Chan ng pH on Developing 
Trout Eggs and Larvæ 


A anaxaz in the pH value of the surrounding water 
has been observed to have a marked infiuence on the 
life and growth of trout eggs and larvæ. Normally, 
they are reared in water of pH 7-30 + 0-05 at 
10:5° C. The pH value of the yolk in living eggs and 
larvæ is 6-50-6-55, and after death it has the same 
pH value as that of the surrounding water. As & 
starting point for an investigation of the effect of 
different pH. values on eggs and larve, they were 
reared in tap water adjusted to different pH’s with 
hydrochloric acid and sodium hydroxide. Such 4 

would not remain at constant pH. Since it 
was found that particular ity of water in a 
glass vessel containing fifty eggs did not change its 
pH. m 6 hr. by more than 1-0 towards the acid side, 
the water of the experimental container was replaced 
after 6 hr. with fresh water adjusted to the original 
pH. Buffer solutions were not used to avoid the 
action of other ions. All the containers were kept in 
the same hatchery tray at & constant temperature of 
10-5° + 0-5°C,, and each container received 50 
eggs. The larve need more oxygen and give out 
more carbon dioxide than the eame number of eggs, 
so the quantity of water in each oontainer was 
‘increased to five times the original to ensure the 

aeration of the larvw. A simple & of 
the mortality percentage of four experimenta is wn 
in the graph. All pH. values were measured with & 
glass electrode and Oambridge pH-meter at 10-5? O. 
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Mortality (per ceni) 





The graph shows that the eggs can develop norm- 
ally in a fairly wide range of pH, outaide which there 
is an abrupt rise in mortality. It also shows that the 
€; ova and the larve are equally susceptible to pH 
ded. but green ove are more resistant. 

In albalins medium. There was endoamosis.. The 
eggs swelled and the vitelline cavity was reduced very 
much. The yolk became white due to contamination 
with external water. The froxen séctions of the eyed ova 
showed very little breaking of the yolk emulsion at 
ita surface, and it appeared that metabolic activity 
was very much slowed down. 

In aoidéo modium. In this case there was exoamosis. 
The egg yolk inside the eggs shrank, and the vitelline 
cavity widened. The yolk even in the dead eggs waa 
not white, showing that it was not contammated 
with external water. The frozen sections of the eyed 
ova showed an increase in the breaking of yolk 
emulsion at its surface. Tho metabolic activity 
i to be a&ooelereted in this case. 

Tt je suggested ihn tho IRAN seponitee he Loa 
of the vitelline membrane, making it permeable to 
water, and also retards the activity of the extra- 
embryonic blastoderm in yolk metaboliam. On the 
other hand, acid does not remove the lipoids of the 
vitelline membrane and ite impermeebility to external 
water is maintained. The acid appears to accelerate 
the metabolic activity of the extra-embryonic blasto- 
derm on the yolk surface. 

In these experiments there can be two factors which 
would affect the eggs and larve: (1) the change of 
pH. value of the surrounding medium, and (2) carbon 
dioxide given out by the eggs and larve during 
respiration. The latter point was raised by Young* 
while studying the effect of changing pH values on 
adult fishes. In the present i this factor 
was negligible because the quantity of carbon dioxide 
given out by the eggs would be much smaller than 
that given out by adult fishes. In any event, it was 
fo that the carbon dioxide factor was common 
to both treated and control containers. 

Dara KRIBHNA" 

Jaswant Oollege, 


dcr e Indis. 

uly 25. 
“Present addres: Department of Matural Sciences, Unesco, 

19 Avenne Kléber, Paru. . 

1 Young, R. T., Ecelegy, 19, 126 (1938). 
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Occurrence of Nicotine together with 
Hyoscine In Duboisia myoporoldes R. Br. 


Tsu genus Duboisia comprises. three species : 
D. hopwoodit F. Muell. is confined to the interior of 
the Australian continent, D. leiohhardiis F. Muell. 
has a restricted occurrence in the highlands of south- 
eastern Queensland, and D. mwoporoides R. Br. occurs 
along the eastern coast of Australia and in New 
Caledonia. The leaves of all three species contain 
major quantities of alkaloids ; but the genus is unique 
in that one species, D. hopwoodsé, contains the 
pyridine alkaloids nicotine and nor-nicotine, whereas 
the other two contain various alkaloids of the tropane 
. Efforts to detect tropane alkaloids among 
the minor alkaloids of D. Aopwoodss have failed. 
Similarly, although the other two Australian 
contain volatile bases, the occurrence of nicotine or 
nor-nicotine has not been demonstrated. - 

A sample of seed of D. from New 
Caledonia wes recently obtained for us by the South 
Pacific Commission. Seedlings were established at 
Canberra both in the fleld and in a heated glasshouse. 
Although the planta in the fleld were stunted, those 
in the glasshouse grew well and were very similar to 
adjacent plants of D, mwoporoides grown from, 
Australian seed. 

Alkaloid assays were carried out by a modifloation 

ic method described 
by Loftus Hills and 1; Working with D. 
hopwoods, it had been found that nicotine and nor- 
nicotine are well seperated by the procedure in 
routine use for separation of tropane bases. In all chro- 
matograms of material of New Caledonian origin, peaks 
were obtained in the ons for nicotine, hyoeoine 
and nor-nicotine. identity of hyoscine in each 
chromatogram was established y preparation of the 


chromatogram, using butanol — acetic acid — water to 
form the phase pair, a single spot was obtained with 
the same Ry value as that obtained with hyoecine. 
To identify nicotine, the dipicrete was prepared and 
checked by mixed melting point with niootine di- 
picrate prepared from tobacco. The mor-niootine was 
similarly identified, using nor-niootine from D. 
hopwoodts for comparison. Also, for both these 


amounts of other bases. Material eluted in the posi- 
tion where hyoscyamine would be expected gave a 

Viteli reaction, and a paper chromatogram 
showed a spot with the same Rp value ag hyoecyamine. 
The leaf samples contained approximately 0-1 per 
cent of this material. 

The method of assay, although giving reliable 
quantitative data for hyoecine, only gives an indica- 
tion of the amounts of nicotine and mor-niootine 
present, as losses on ing are uncertain’, Of the 
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been obeerved to oocur in the same plant, or even 
in the same species. In the genus Duboisia in 
Australia, these two phytosynthetic mechanisms are 
pu isolated by the species boundaries ; but they 


ther in this New Caledonian form, the origin 
of whic “is & matter of conjecture. 

The geographical remoteness of New Caledonia 
from the area in which D. hopwoodis occurs and the 
morphological similarity of this material with D. 

ides do not support a theory of hybrid origin. 
Possibly internal changes involving the pattern or 
nature of the genes were responsible. On the other 
hand, the New Caledonian material may be a relict 
of & primitive form from which the genotypes of the 
Australian mainland originated. 


1 Loftus Hille, K., and Rodwell, O. N., Au. J. Sei. Ree, B, 4, 186 


(1961). 
! Bottomley, W., and White, D. H., Aust. J. Sei. Rss., A, 4, 107 (1951). 


Uptake of Dyes into Cut Leaves 


-Tan limitation of petiolar uptake of solutes by 
detached leaves shown in the following experimenta 
does not seem to have been previously reoorded. 

Leaves of Atropa belladonna L. and of cherry laurel 
(Prunus laurooerusus L.) were placed with their 
petioles in dilute solutions of the basic dyes methylene 
blue and safranin, and of the acid dye acid fuchsin. 
In two to three hours approximately 0-25 ml. of 
the acid-fuchsin had been taken up anti could be 
poart Py ie ee s ee DS EURO UA. to 
have reached the finest ramifications of the leaf 
vascular system. 

Uptake of the basio dyes was very much slower; 
but the safranin experiment was prolonged until 
approximately 0-5 ml. had been taken in. No colour- 
ing of the leaf was noticeable, and lengthwise cutting 
showed that all the dye had been retained by the 
first half-inch of the petiole; methylene blue, which 
is not so basic, had stained approximately the first 
inch. Such an immovable accumulation of dye mole- 
cules in the veesel lumen would naturally 


seven samples of D. myoporotdes from New Caledonian -impede fluid intake, and the leaves did, in fact, wilt. 


seed examined, the first was a composite bulk from 
eight fleld trees, and the remainder were from 
individual planta in the glasshouse. The amounts 
of hyoscine, nicotine and nor-nicotine, expressed as a 
percentage of the dry weight of the leaf, are shown 
in the accompanying table. 

This appears to be the first occasion upon which 
alkaloids of the tropane and pyridine groupe have 


The experiment was repeated for cherry laurel 
leaves using penicillin and streptomyom, which are 
respectively acidic and basio antibiotics. The oon- 
centration in both cases was 1,000 units/ml., and the 
solutions were at pH 5. Uptake of penicillin solution 
was rapid, but of streptomycin solution very alow. 
At varying times disks were ramoved by means of a 
cork-borer from parts of the leaf distel and proximal 
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to the petiole. These were finely chopped, and tested 
for antibiotic content in the usual manner with 
becteria-seeded test plates. A well-marked con- 
centration of penicillin was found to have entered 
the leaves in only 45 min., whereas streptomyoin 
could not be detected after four houra. 
: Such facta are satisfactorily explained by supposing 
the xylem elementa to be negatively charged. As 
‘such they would hinder, or prevent, the intake of 
basic organic molecules, which are charged, 
while not interfering with, or even accelerating, the 
intake of negatively charged acidic molecules. There 
seams to be no reason why this condition should not 
prevail in the intact xylem system; but it would 
, scarcely affect such mobile positively charged particles 
as the sodium or potassium ions commonly found 


there. 

The origin of the charge ia ibly as follows? : 
negati charged OH’ ions, from ionized 
water molecules, induce & dipole seperation of charges 


in the non-ionizing cellulose and lignin of the xylem. 
This polarization causes an attraction to arise be- 
tween the OH’ ions and the xylem surface, which 
is sufficiently great to overcome the thermal energy 
of the ions. Consequently, the OH’ ions are bound to 
the xylem surface, which thus becomes negatively 
lanation of the special ability of 
anions, particular OH’ ions, to induce charged sur- 
faces of this type, ref. 1 should be consulted. 

Petiolar feeding of leaves may be said to have as 
ita objective the administration of substances to the 
mesophyll cells in the most ‘natural’ way. The above 
resulta suggest that the method may be unsuitable 
for basic substances, in which case 
infiltration technique should be used. 

It might further be added that while &cidio sub- 
stances, a8 judged from rapid petiolar intake of their 
solutions, enter the xylem with ease, this is no 
guarantee that they obtain rapid access to the 
chlorophyll-containing cells. Speed of acoess to these 
cells will be determined by the semi- ble pro- 
perties of the close-fitting cells shea the xylem 
and ita branches; for an unstable substance like 
penicillin any considerable delay would be serious. 
-  AxEwzN OHARLHS 
Oxford Medicinal Plante Scheme, 

Department of Botany, 
Oxford. Deo. 17. 1 í 


'Alexande? and Johnson, ‘Colloid Bolence”', 1, 45 (Oxf. Untv. Press, ` 


Orientation of Telotrematous Brachiopoda 


A 8TUDY of the development of the rhynchonellid, 
Tegulorhynchia nigricans, Sowerby, shows the larva 
to be furnished with two pairs of large tufts of long 
sete» Bet, on the hind margin of the mantle rudiment. 
The members of one pair lie dorso-laterally, those 
of the other pair laterally. On the mid-ventral sur- 
face of the larval mantle is & longitudinal thickening 
of ciliated cells some 70 u long and reaching to the 
hind edge. Two bands of muscle fibres pass forward 
inside the larval pedicle and are finally inserted one 
each side of the mid-dorsal line of the base of the 
mantle. 

After attachment and mantle reversal, the dorso- 
lateral tufts of sete are found on the edge of the 
brachial valve near the mid-lme, and the lateral 
tufts are found laterally on the edge of the pedicle 
valve. ,Lying mid-lopgitudinally on the inner face 
of tbe pedicle valve is & short cellular thickening which 
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is probably derived from that on the mid-ventral 
aide of the larval mantle. Ad r muscles pass 
between the stalk and the icle valve. Other 
muscle pairs are present, notably the divaricators. It 
is clear that the ventral of the larval mantle 
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gives rise to the pedicle valve of the adult and 
that the dorsal portion of the larval mantle provides 
‘the brachial 


The fact that immediately after mantle reversal & 
pair of adjustor muscles passes between the stalk 
and the pedicle valve shows that the larval muscle 
bands consist of more than adjustor elements and 
that their inner portions give rise to other muscles, 
those being the divaricators, the ends 
of which lie alongside the ends of the ad, TB in- 
serted on the pedicle valve. 

The well-marked features of the late larva of 
TegulorhynoMa make possible the ready relation of 
the external structures of that phase with those of, 
the young adult immediately after metamorphosis. 

In the case of T'erebratella tnoonsptoua eee 
the development of which has been described}, 
puligdiet ian No eua acc Geto allay 
followed through metamo: is. The sete are 
minute, few, squarely set about the long axis, and 
useless for orientation. The median ventral thicken- 
ing, about 35 u long, has not been traced immediately 
after reversal; but asmall thickening appears on the 
inner face of the pedicle valve when the mouth forms, 
and projects samewh& into the latter. Whether this 
is a reappearance of the original thickening is not 
certain. The guide through metamorphosis for 
orientation was taken as the pair of muscle bands m 
the larval pedicle, ing forward to the dorsal side. 
These muscles were considered to become the pair 
of adjustora of the young adult, thus making the 
pee valve morphologically dorsal. 

observations on the metamorphosis of 
Pa bring into question the of the 
interpretation of the metamorphosis of T'erebratella 
inconspicua. The interpretation of the latter meta- 
morphosia in terms of that of Tegulorhynohta 
simplifles what would otherwise be complex and is in 
accord with similarities of other kinds which exist 
in the two developments. 

The earlier interpretation of the metamorphosis of 
Terebratella is discarded and is replaced by one which 


makes it agree essentially with that of Tegulorhynchia 
The n eee of the two edu apod 
is then similar to that of Linda, 
Yatsu’. . : 
E. PEROIVAL 

Oenterbury P abico p e 

Christchurch, O 

New Zealand. d 
Aug. 22. 

1 Perctval, Trens. Roy. Soc., Now Sealand, 74, 1 (1044). 
* Yateu, J. Coll. Sot. Imp. Unto, Tokyo, 17, 1 (1001-3) 


Determination of Adrenalin and 
Noradrenalin in the Human Fetal 
Adrenals and Aortic Bodies 


Tum adrenalin content of the fotal adrenals has 
been studied in animals by biological 
and chemical methods to & relatively 
extent ; portei and ing started on KDat METAF are 
soarce. Lelkes! has shown by biological methods that 
as early as towards the end of tho third fatal 
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can also be demonstrated more abundantly in Zucker- 
kandl’s body. The noradrenalin content of the 
human fostus has scarcely bean studied at all. There- 
fore, we have attempted to make a chemical de- 
termination ,of the noradrenalin and adrenalin in 
human foetal adrenals and Zuckerkandl’s body at 
different stages of the intrauterine period. 

The series comprised nineteen cases ranging from 
230 up to 4,270 gm., ın which determinations were 
performed by the micromethod. In oolleoting the 
material, particular consideration was given to its 
freshness. Noradrenalin and adrenalin were de- 
termined in & trichloracetic extract &ooording to 
v. Euler's and Hamberg’s iodine oxidation reaction’, 
carrying out oxidation both at pH 4:and 6. 

During the last three months of the intrauterine 
period the total catechols of the adrenals averaged 
71 pgm. The corresponding figures for the sortic 
bodies were 40 ugm. and 11 ugm. respectively. The 
ratio between the catechols of the sortio bodies and 
the adrenals remained ‘constant throughout fostal life. 
The total catechols of the adrenals and aortic bodies 
per kgm. of body-weight were somewhat leas than 
the oo ing amount in normal adult adrenals 
(in cases of sudden death). 

A considerable part of the total catechols in the 
adrenals consisted of noradrenalin; in three- 
quarters of the cases noradrenalin accounted for 
more than half, which is notably more than in adult 
humans. The preponderance of noradrenalin in the 
aortic bodies was even more pronounced, amounting 
on an average to five-sixths of the total catechols 
during the last three months of intrauterine life. 

The concentration of catechols in the fatal ad- 
renals was found to be considerably leas than in the 
adult glands (1:50), due to the large cortex char- 
acteristic of fetal life. 

No clear correlation could be established between 
concentrations of catechol in the organs studied 
and difficulties of labour. Normal amounts of 
catechol were found even in prolonged asphyxia. 

A full account of this work is bemg published 
elsewhere”. 

Karmvi NIHMINHVA 
Amo PHEKARINNN 
Department of Medical Chemistry, 
and Women’s Clinic, 
University of Helsinki. 
` Sept. 28. 
1 Lelkes, Z., Bndokrinolegws, 33, 250 (1941). 
ty. Bales lay” and Hamberg, U., Aetas Phynol. Soand., 19, 74 and 
eo. AA; Med Exp. « Biol. Fera., 


Spontaneous Parthenogenesis in a Fish 

Tua guppy, Lebtstes retioulatus, is a viviparous flah 
the Beg xe physiology of which has been well 
studied (bibliography in Gordont). A female, D9, of 
English domestic stook of this ies born October 5, 
1050, was se from adult males twelve days 
after birth. The litter of which she was a member were 
placed in separate jars when thirty-nine days old. 
Tho first sign of differentiation of the anal fin into a 
gonopodium was seen in one of her brothers twelve 
days later, the family being raised at 20°C. The 
isolated female, at the age of 216 days, bore a female 
offspring which died at the age of 304 days. The 
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mother was then mated to a male litter-mate, and 
bore four litters of at least twenty-six, of which 
twenty-four were females and one male. The male 
mated with D9 died before the birth of the second 
litter, consisting of seven females and one male which 
were separated from each other at the age of four 
days. One of these females, DD20, gave birth to 
three young at the ago of 193 days. 

The first example of unexpected births could be 
explained by fertilization of the female by an adult 
male during her first twelve days or by an immature 
brother during the first thirty-nine. The second could 
only be explained by fertilization of & female aged 
less than ftve days by a male of the same age, which, 
however, showed no sign of gonopodial differentiation 
until thirty-eight days old. Even if the gonads 
matured early, it is difficult to see how internal 
fertilization could have been achieved with an un- 
modified anal fin. Winge’, after prolonged experience, 
states that ‘males females should be separated 
as soon a3 the sex can be determined, i.e., 2-3 weeks 
before maturity is reached". 

Amateur breeders have described perthenogeneeis 
in fish verbally on several occasions ; but do not seem 
to have published any repetition of their observation 
under controlled conditions. Considering the ease 
with which artificial parthenogenesis can be obtained 
in some vertebrate groups’, the same phenomenon 
would be expected to occur spontaneously, and has 
been reported‘. 

(February 14, 1958. Three further anomalous 
litters have been born. All nine fatherless fish old 
enough for the sex to be recognized are females.) 

H. Spurway 


‘a “The Care and Breeding of Laboratory Animals” 
by us Terris, 345-140 (New York and London, 1960 A 
1 Wings, Ó., J. Genet, 18, 1 (1927). 
*Rostand, J., “Leo Paribenogtnhse animale’ (Paris, 1050). 
1 Melander, Y., and Montén, H., Hereditas, 86, 105 (1960). 


Somatic Reductioh Division in the 
Development of the Sea Urchin 


Iw the aixteen-oell stage of the sea urchin egg, four 
micromeres ocour around the vegetal pole. At tho 
following division, which 18 delayed m the mioro- - 
meree!, these cleave off ‘amall micromeres’, which 
behave in many respects differently from the reet of 
the embryo". They do not flatten against their 
neighbours, appear optically empty in dark-fleld 
illumination, and cannot be vitally stamed, for ex- 
ample, by nile blue sulphate. In all these ta 
the small micromeres resemble the polar egt, 
This suggests a deeper similarity, namely, that the 
small micromeres function aa ‘somatic polar bodies’, 
the division leading to their formation implying a 
reduction of the chromosome number. 

Studies were made of sections of Paracentrotus 
lividus (Lamarck) from Naples. The diploid chromo- 
some number of this species" is 36. In three embryos 
with the micromere division in late telophase to early 
anaphase, the number was found to be 18. In some 
embryos with early anaphase stages and the chromo- 
somes in two different sections, the chromosome 
number of the two groups varied between 17 and 21, 


488 
the higher numbers probably on frag- 
mentation of some In many divisions 
in meta the number of chromosomes could not 


be counted, but was estimated to fall between 
32 and 40. It is thus obvious that the division of the 
micromeres implies a reduction of the chromosome 
number to 
Material of Strongylocentrotus drabachiensis (O. F. 
Muller) was obtained on the weet coast of Sweden. 
Also in this species the division of the micromeres 
yields haploid nuclei. The haploid number oalculated 
fram seventeen haploid and sixteen diploid chramo- 
some counts was 20.2. This well with that 
e ee et eee 
micromere. Here & pairing o ost oie Aa past ones 
ne amie being equivalent to ‘secondary 
ey oe rU E Edd 
meiosis (plants) (cf. Darlington‘). 
Somatic reduction divisions seam not to have been 
observed in animals, but are known to occur spon- 
taneously i 


potency i 
tendencies towards extension of the animal differ- 
entiations and, when transplanted into isolated 
animal halves, in inducing vegetal differentiations'. 
Later, it produces skeletal substance. Possibly these 
functions depend upon the haploid state. An experi- 
mental analysis of these and related problems is in 


progress. 
A detailed account of this work will appear in 


Eoperumenial Cell Hesearoh. 
Pas Erro LINDAHL 
Institute of ology, 
University of Uppeala. 
Deo. 8. : 
1 Zeuthen, H., Pubd, Siaz. Napol, $3, Supp., 47 (1951). 
*lLindahl, P. H, A«&x Zeol, 17, 179, 258 (1986); #2, 101 (1041). 


°’ Baltzer, F., Arch. Xelforsoh., 8, 549 (1909). 
"Dan um. Pe "Recent Advances In Oytology” (Philadelphie. 


t Battaglia, H., Oeryolegis, 8, T9 (1060). 
* Horstad!ua, S., Pubb. Stas, Jeol. WapeH, 14, 251 (19325). 


Reversal of Phototaxis in Prepupa of 


Ei dr. enthredinldae) caused by 
Acetate Va Ar Pene i from 
ng nt 


o ppl NOS 
pee nassaia F. undergo an eodysis 
prior to entering the soil at plant roote, where they 
remain as overwintering non-feeding prepupe until 

ion occurs in the following summer. 
e newly formed prepupe, although lethargic, 


exhibit phototaxis; but withm & period of 
two or days they become more active and photo- 
negative. This negative phototaxis appears to direct 


them to the pupation site in poil, and at present there 
is no evidence that & gravity reaction is involved. 
While investigating the details of the taxis mech- 
aniem, & cellulose lacquer was used for occluding 
in part the vision of active photonegative prepups. 
For a period lasting from a few minutes up to two 
hours, prepups so treated became strongly photo- 
positive, but afterwards reverted once again to their 
t photonegative oondition. Further 
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epum Moved duc a uaa ud a 
of the body produced the same effect, and that this 
reversal of reaction to light could also be caused by 
previous treatment for a short period with the vapour 
of amyl acetate, or handling by instruments con- 
teminated by py Shin veto: Prepups so treated, after 
being photopositive for a while, returned to their 
original photonegative condition fairly abruptly and 

usually within & minute of such a reversal 

being observed. Ethyl acetate, acetone and chloro- 
form vapours did not alter the reactions of prepupe 

n sees pi ar fci i inh cde 
one moving ina orizontal plane with respect 

lateral beam of light. The beam emanated 
fina 100925 laa Dal plasa 46 ci fex iio 
experimental area and shone through an aperture 
5 cm. X 8 om., across which was placed & glass 
veasel containing water., Further experiments were 
conducted to ensure that variation in light intensity, 
heat gradients, nature of substratum and previous 
exposure of to light were not responsible 
for the o reversal of behaviour. 

Since amyl acetate is a constituent of paints which 
may be used in various experiments involving insect 
behaviour, it is felt that these observations might 
be of particular interest to workers in such fields. 


F. L. WATHRHOUBB 
; University College 
(University of St. Andrews), 
Dundee 


Manganese Requirements of Tomato Plants 
at Different Phases of Growth 
Doawe in ions on the iron and manganese 
requirements of p. 1, it was decided to determine 
whether tomato plants required & continuous supply 
of manganese throughout their growth or whether 
the element was more essential at one phase than 
at another. Investigations on similar lines have been 
reported by Gericke* for wheat and by Brenchley* 
for barley. These workers, however, were concerned 

with the major nutrient elements. 
The method used was the water culture technique! 


and the general plan of the experiment is shown in 
Table 1. 























Manganese as manganese chloride and iron as 
ferrio citrate were supplied at concentrations of 
0-5 p.p.m. manganese and 1-0 p.p.m. iron in the 
culture solution. After a two-week germmation 
period in the absence of iron and manganese, the. 
seedlings were transferred to the various treatments 
(four replicates of each). 
changed weekly. 
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' The planta in treatment A showed symptoms of 
manganese defloiency in the upper leaves five weoks 
after the inning of the treatment. The plants in 
treatments B, C and D were quite normal and were 
setting fruit on the first truæ at the end of the experi- 
mental period. In the second series (treatments E, P, 
G and TD, tho following observations were made : 

(1) treatment EZ produced normal plante; (2) man 


pee saucy ym symptoms appeared in treatment F 
ve weeks after sowing but wu Aie uk are 
after manganese 


The average yield (Table 2) of plants from treat- 
ment A was si less than the yields pro- 
duced by treatments B, O, D and E, all of which were 
equivalent to each other. The plants from treatments 
P, G and H reflect the delayed manganese supply 
in their low dry-weight yields. These observational 
and yield data mdicate that. for normal development, 
from germination to the formation of young fruits 
on the first truss, manganese must be available at 
least for four weeks aftr the initial two-weeks 
growth in its absence. 








Pye | Ate 
COOM] mmmn 
ZEST) SÉS 








From the concentrations in the tissues 
(Table 2), it is clear that treatment A did not supply 
sufficient manganese, but that periods of treatment 
for the first four or more weeks provided adequate 
quantities for normal growth. This was also true 
when was withheld for two weeks only 
(treatment E with 109 p.p.m. ) When 
manganese was available during the last four and 
two weeks of the experimental period, it accumulated 
to 120 and 94 p.p.m. respectively ; but 
utilization of this amount was not reflected in the 
dry-weight yields at the time of harvest. A response 
to this manganese might have been obtained if the 
experiment had been continued longer. 

A further experiment was designed to investigate 


the manganese requirements during the first six 
yo come The treatmenta are summarized 
in Table 3. 
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All planta irrespective of treatment were normal at 
all stages, the dry-weight yields showed no significant 
difference between each other and the average man- 
ganese content of the tops was adequate (Table 8). 

Thus, if manganese was available for only one 
week during the fifth or sixth week after sowing, no 
adverse effects resulted. It was observed that treat- 
ment M in the second experiment did not show any 
signs of manganese deficiency during the fifth week 
as did treatment F in the first experiment. This 
difference could only be attributed to external factors 
beyond cantrol. It was unfortunate that a more 
comprehensive experiment was not possible at this 
stage. However, the resulta indicated -that, for the 
period from germination to the setting of fruit on 
the first truss, manganese was neceasary only during 
the fifth or sixth week after sowing. The manganese 
absorbed during this short period was sufficient for 
normal growth for a further five or ‘four weeks. 
Addition of manganese to cultures deprived of this 
element for iods longer than six weeks had little 
bendficial efso by the end. of the tenth. week atten 


sowing . 
The work reported here was carried out in the 


University of Birmingham. 
M. Barn AHMED E. S. TwxMAN 
Fouad I University, Rhodes University, 
Cairo. South Africa. 
Sept. 24. 


1Twyman, E. 3. New Phyt, 50, 210 (1961). 
1 Gerioko, W. F., Bot. Gaz, 80, 410 (1925). 
* Brenehley, W. H., Ama. Dot., 43, 89 (1929). 


Feeding of Seaweed Meal to Lactating 
Cows 


THe butterfat production of lactating dairy cows 
in the west of Bootland has been shown to be increased 
by the single addition of copper sulphate to the diet 
one to six days after feeding the supplement’. The 
response to the feeding of foodstuffs rich in trace 
elements (including copper) should show a similar 
effect on the fat production of the cows in thia area. 
Buch a foodstuff is available as seaweed meal. 

A supply of the meal (dried, milled Ascophylium 
nodosum) was obtained from the Institute of Seaweed 
Research, Inveresk Gate, Musselburgh, and a suff- 
cient quantity was distributed to seventeen Weat of 
Scotland dairy herds whose owners co-operated in 
the experimental work. The method adopted in 
drawing up the gro of animals for the experiment 
in thoda fems has alcedd y boen dosdribodi: The meal 
was delivered to each farm in hundredweight canis- 
ters; and, in the experimental group, one sooopful 
(200 gm.) of the afternoon production ration in the 
feeding trough of each cow was measured back, and 
in ita place a similar quantity of seaweed meal was 
substituted. The thorough mixing of the seaweed 
meal with the production ration was effected in the 


A number of cows in the experimental up (those 
which had calved six months or more batoréhsnd) 
experienoed difficulty in oonsuming the whole of ihe 
production ration containing the seaweed meal, and 
in flve herds the experiment had to be terminated 
after a day or two. In the other twelve herds, how- 
ever, despite occasional refusals, the meal continued 
to be fed for & period of three weeks to one month. 
After this time & further daily test of the milk and 

















- Gm. butterfas per animal per day 


fat production of the experimental and control animals 
was carried out. ` 

The full ræults of the experiment are shown in 
the accompanying chart. The obtained in 
two of the herds (markedly positive in both cases) 
are not shown; in all the other herds the number 
of comparable pairs is six or more. 

In all cases a positive response waa obtained in the 
fat production of the animals after the inclusion of 
seaweed meal in the ration. The magnitude of the 
response varied greatly between cows and between 
herds. It is noteworthy, however, that in the case 
of some of the herds -in which the wes 
greatest-(Brownhil, Greyhil and Docherneil) - the 
diséase ‘swayback’ in lambs was ced during 
the 1951 lambing season in the sheep flock. Sway- 
back has been shown to be controlled by the admin- 
istration SE Gonder aalshnes to tha ewe innate y 
before lambing’. 

The resulta were examined by the staff at Rotham- 
sted Experimental Station, from whom the following 
was received: “The treatment has a real effect 
although a ily not large enough to be detected 
on most single farms. The standard error is calculated 
from SW (y — Jw)’, where W is the number of pairs 
at a farm and is appropriate if tho weighta are in- 
versely proportional to the within farm va&ri&noeg". 

The storage of copper in the liver three days after 
drenching has been shown to be leas than 10 per 
cent when comparable doses of copper hate 
(0-4-2 gm.) were administered to mature 
Usually the amount stored was leas than 8 per cent 
of the dose administered’. 

In some herds the inclusion of seaweed meal in 
the ration (200 gm. per day) for & period of three 
weeks would appear to stimulate the fat production 
of the dairy oow to & greater extent than the admin- 
uua of & aingle dose (10 gm.) of copper sulphate 
(cf. ref. 1). 

Further experiments are being conducted to de- 
termine whether copper is the sole nutrient responsible 
for the increased fat production of the cow when 
seaweed. meal is included in the ration. . 

Grornas l'UNIQP 
Weat of Scotland Agricultural College, j 
Auchinoruive, Ayr. 
Nov. 11. 


1 Dunlop, G. Nature, [171, 356 (1968) ]. 

‘Dunlop, G. Newre, 168, 728 (1961). 

* Commonwealth Balentifio Industrie] Research Organteation Annual 
Report, No. 38, 44 (1960). 
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Electron Diffraction Study of the 
Hydrogen Bonds in Boric Acid 


Iw recent years the techniques of X-ray diffraction 
structure analysis have been refined to such an 
extent that, with careful work, the positions of 

atoms in a structure may be determined 
when each hydrogen atom is bound to a single atom. 
The detection of a hydrogen ion in & hydrogen bond, 
however, is & much more difficult task, since only a 
fraction of an electron oan be considered as localized 
near the proton. This amount of ionization reduces 
the atomic scattering factor for X-rays. However, 
the atomic scattering factor for electrons is 
correspon increased since this is given by 
c = (Z — Mtin, where Z ia the atomio number, 
factor, à is the affective 
wave-length of the electron beam and 0 is the Bragg 
angle. Hence, hydrogen ions in hydrogen bonds 
should be detected more readily in structure analyaea 
based on electron diffraction data. Techniques for 
structure analysis using single-crystal electron dif- 
fraction patterns have been evolved and will be 
described elsewhere. They have been applied to the 
study of the structure of borio acid layers. 

Zachariasen? has shown that boric acid has a layer 
lattice structure. The layers are composed of planar 
BO," groupe joined by hydrogen bonds, and have 
hexagonal . These layers are stacked in 
such a way that the unit cell is triclinic and contains 
portions of two layers. 

Boric acid crystals, formed by evaporation from 
aqueous solution, which are small enough to give 

ssp uma bia spot patterns (that is, a few 

dred angstroms in thickness and a few mucrons 

in diameter) ah6w a high degree of disorder in the 
stacking of the layers. Observations on a number of 
substances seem to indicate that such stacking dig- 
order occurs almost without exception in very amall 
ee eee ae cag Round 
‘two-dimensional’ or 
reported in tho literature may be o M eE in this 
way 

Tf the stacking of the layers were completely 
random except that all layers had the same orienta- 
tion, the diffraction pattern would be the same as 
that of & single layer.- For borio acid, although the 
electron diffraction spot patterns show very nearly a 
hexagonal symmetry when the beam is perpendicular 
to the plane of the nee the intensities deviate 
Blightly from those to be » expected for complete 
randomness. 

A method has been edad whereby the amount 
and naturé of the stacking order can be determined 
provided that the structure of the layer is known 
approximately, and this information can be used for 
deriving the intensities corresponding to a single layer 
from the observed intensities. The details of this 
method will be published elsewhere. 

The intensities measured from 4 
electron diffraction pattern, taken with the beam 
nearly perpendicular to the layers, were corrected 
in this way. The Fourier projection of the potential 
distribution in a borio acid layer, calculated from 
the corrected intensities, is shown in Fig. 1. The 
atomic positions are indicated clearly. The groups 
of three oxygen atoms surrounding & boron atom, 
and the t of these groups in the unit cell, 
are exactly as found by X-ray work. However, where- 
as Zachariasen assumed that the h ions were 
located half-way between two oxygen stoma, it is 
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seen that the most favoured position for the hydrogen 
ions is close to one or the other of the two o 

The O—H distance is approximately 1-05 A. The 
hydrogen bonds occur in pairs between of 
oxygen atoms in adjacent BO,*> groupe, it is to 
be noted that the hydrogen positions.do not lie on 


from & tendency for the formation of a hydrogen 
bond from an oxygen atom not only to its nearest 
neighbour in the adjacent BO,- group, but also 
across to its second nearest neighbour. For 
such & diagonal bond it is to be expected that the 
most favoured i for the hydrogen ion would 
be approximately 1 A. from an oxygen atom. The 
resulting hydrogen distribution may be considered 
as resulting from the combination of the canonical 
ta shown in Fig. 2. 

It seems probable that this type of interaction 
between parallel hydrogen bonds may occur in many 
orystals where the geometry of the structure is favour- 
able, and may play an important part in determining 
the structure of some organic compounds, such as 
y oe e bolus and 

E eee of interest in the Fourier 

the boron and oxygen peaks are 

Sedis Gaal E Ed eps as Pio 
difference in atomic numbers. This effect may be 
ascribed to the state of ionization of the atoms. The 
intensities of electron diffraction spots are much 
more sensitive to the degree of ionization than are 
the X-ray diffraction intensities, particularly for 
spota of low indices. Cations have more, and anions 
leas, scattering power than the neutral 
atoms. Hence it seems possible that different ioniza- 
tion states may be distinguished readily by such 
an, electron diffraction structure analysis. 


ntt 
<> 
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I wish to express my gratitude to Dr. A. L. G. 
Rees for discussion on the interpretation of the 


hydrogen-bond configuration. 
J. M. COWLEY 


1 Zachariasen, W. H., £. Kris., A, 88, 150 (1934). 


Intermolecular Force and Transport 
Coefficients 
Tas Ohspman-Enskog theory of non-uniform 
gases expresses the transport properties in terms of & 
set of collision integrals! which depend on the law 
of molecular interaction. These integrals have been 
evaluated for various molecular models and the com- 
puted values of the trangport coefficients have been 
with the tally observed values 
by and Cowl Hirschfelder, Bird and 
Spots’, Winter* and others have shown that the 
Lennard-Jones 12:6 potential energy funotion 
Br) = 4e[(rjry* — (ra/r) (1) 
RC He (UBL P ies of 
gases than any other model, but the values of the force 
constants « and r, employed by them were deduced 
from viscosity data. It is well known that the 
coefficient of thermal diffusion is far more sensitive 
to the type of molecular interaction than the three 
elementary gas coefficients. We have, therefore, 
utilized the data on thermal diffusion, and in particu- 
lar the variation of the thermal separation ratio 
Rp of argon isotopes with temperature, to calculate 
the force constant e. 
As shown by Jones and Furry‘ and others, Ry for 
the case of isotopes is given by: 
_ 16:9 (0 — 1) (1+ A) ; 
Er “A (11 — 4B + 84) ’ (2) 
where A, B, O are known functions of the various 
collision integrals W! (n; kT/[«). Equation (2) shows 
that Ry does not involve r, and depends only on 
c and T. It is therefore possible to calculate «e 
from equation (2) for argon at different temperatures, 
quite independently of whether r, is constant or not, 
by plotting Rr « versus T and Ry (from equation 2) 
versus v, where z = bT'/e. of the two 
curves at various corresponding pointe readily gives cat 
different temperatures, the values thus obtained being 
given in the accompanying table (col. 2). These values 





' of e are much more accurate than those obtained by 


others from viscosity and virial coefficient date, since 
this method, in addition to being far more sensitive, 
does not assume the constancy of r,. 

The figures in the table show clearly & slow decrease 
in the value of « with dearease of ture. It is 
iris thats tho experimental values Er have the 























oe Te m A, e in A., 

) from viscosity self-diffusion 
115-0 $:478 3473 
116-0 3:468 3:447 
120:8 3:445 3-438 
1200 3-440 3-424 

250 135-1 3-370 3-387 

300 142-9 $:344 3-319 

350 152.1 8:321 3-205 

400 158-1 - 8-800 

430 1656 - 3:300 

530 108.8 3-208 
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most probable errors of + 5 per cant, which is likely 
to produce an error of + 15 per cent in the value of 
c at high temperatures and of about + 5 per cent 
at very low temperatures. Nevertheless, tho'decrease 
in the value of ¢ is definite and unmistékable, though 
the magnitudes may be much in error. These in- 
vestigations thus show that the 12:6 potential 
function oan represent the interaction even over & 
long range of temperatures, provided « and r, 
(a8 will be seen later) are varied very slowly with 
temperature. Exact caloulations by us from viscos- 
ity data also show an unmistakable tendency for 
t to increase with increase of temperature. Usi 
these values of e in the expressions for viscosity 
self-diffusion, r, at different temperatures has also 
been found, the values being given in the table. 

This variation of « and r, oan be accounted for 
theoretically. Writing equation (1) in the form: 

Bir) = 1r — ur, (8) 

it oan be shown that 


em jph, ro = (Af) 2/8, (4) 
where u and A are supposed to remain constant. 
Brom London's quantum-mechanioal formula for the 
dispersion energy leading to the van der Waals’ 
attraction : S 

E(r) = — prt — prt — pre — ... (5) 
it is evident that if, for large distances, we limit the 
re ee MT OU tee Po medo 
increase when tHe mtermo distance r is 

in order that the single term may still 
give the attraction correctly. Since at higher tem- 
peratures the most effective contribution of the 
molecular field to the properties will be for 
smaller intermolecular distances, it follows that u 
must increase with increase of temperature. Similarly, 
it can be shown that the repulsion term à must de- 
fne E In consequence, 
€ will increase and r, deorease with rise of tem- 
perature. In faot, from tions (4) the effective, u 
and effective X oan be celoulated at different tar. 
peratures and are found to be fully consistent with 
the virial coefficient data. A similar procedure has 
been used for other gases also. Detailed investigations 
are being published in & series of papers. . 
B. N. BRrvABTAVA 
M. P. MADAN 
Physics Laboratory, 
University, Lucknow. July 7. 


1 Oba: B., and T. G., “The Mathemaiioal Th ot 
Non-antfm Gases" ( . Untv. Press, 1089). is 
" Hbaohfeider, J. O. Bird, B., and Spots, H. L, Chem. Hes, 44, 205 


‘Winter, H. R. 8., Trens. Farad. Soc., 44, 81 (1060). 
‘Jones, B. O., and Furry, W. H., Res. Mod. Pkye , 18, 158 (1046) 
* London, F., £. Phys., 63, 245 (1980). $ 


lon-exchanging Surfaces in Radiological 
Decontamination 

Tas adsorption of redioelemente by the walls of 
glass veasels is recognized as a source of insocúraoy 
in radiochemical assessments, and the great affinity 
shown by many radioactive substances for working 
surfaces in the laboratory is shown by the vigorous 
chemical and mechanical treatments i are 
needed for their removal from these surfaces. 
Ohemically resistant metals such as stainless steel and 
lead have been shown! to adsorb phosphorus-82, 
` berium-140 and iodine-181, and complete removal 
was possible only by removing a thin layer of the 
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surface. Organic materials such as polythene* and 
vinyl chloride-acetate copolymer have been found to 
be particularly resistant to contamination by aqueous 
solutions of radioisotopes, and they are extensively 
employed as constructional materials or protective 
coatings. We have found that films of unplasticized 
polystyrene, prepared brushing & surface with a 
80 per cent solution of ‘Distrens’ in toluene, 

very low adsorption for fission elamenta (which were 
in aqueous solution as nitrates). Results of experi- 
ments are given in the accompanying table. 


EJFPERTION- OF FISSION PRODUCT ISOTOPES HY POLYSTYRENE 
SULPHONATED POLYSTYRENE E 











Hn 
Oren 





Sulphonated paty- | 765 7 
styrene by | 1,001 114 
exposing to BO; for | 1,470 
2 min.) 1,140 





- zB 








It was considered that decontamination might be 
more readily effected if & surface could be rendered 
ion: mg by some means, soe it has been 
established? that isotopes of rare-earth elementa can 
be adsorbed on ion-exchangmg phenol formaldehyde 
reging pra &fterwards be oompletely removed by 
treating the resin surface with an elutriating solution 
of citric acid. We have recently carried out a com- 
prehensive series of experiments to determine the 
degree of attachment and relative ease of removal 
of fission elements from sulphonated polystyrene, 
which we prepared in the laboratory, have come 
to the conclusion that the use of a un ers 
tosterial-of this kind does not facilitate complete 
decontamination to the extent that might have n 

. Full details will be reported in due course, 
but the table shows typical Pee. 

It will be seen that the adsorption of flasion elementa 
is higher for the ion-exchanging surface and that 
elutmation does not bring the final level of activity 
down to that of untreated polystyrene. 

We are indebted to the Admiralty for permission 
to publish this note. : 


‘Tompkins and Bixrell, Indust. end Eng. Chem., 42, 1469 (1950), 
a Fey Atomios, B, 93 (1953). 
* Tompkins, Khym and Cohn, J. Amer. Chem. So0., 60, 2773 (1947). 


—— 
Column Procedures for the Sait 
Fractionation of Enzyme Preparations 


Two procedures for fractionating enzyme prepare- 
tions on & column, somewhat different from the pre- 


-viously described aehromatopile!', have been found 


useful in iminary tests. 
In the procedure, & column of the precipitated 
in the presence of an inert carrier and in a 
medii OE High eale ooticentration is luted ith a 
dilute salt solution. The resulting fractions of effluent 
are then analysed for enzyme activity and for protein. 
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L 
100 
Hffluent (mL) 

Fig.1 
For le, 50 ml. of saturated ammonium sul : 
was to 25 ml. of & concentrated culture fluid 


of B. macerans*, The slurry resulting from the 
addition of 15 gm. of *Oelite' was poured into a tube 
and washed with one-third saturated ammonium 
sulphate, and the efftuent was analysed for starch- 
ee activity" and ‘protein’ (turbidity of tri- 

oracetic acid suspensions). The results are shown 
in Fig. 1. 

In the second procedure, the i enzyme 
ion in dilute salt solution is allowed to pass 
column consisting of a water-absorbing, 

irao hibla. mdbetarie- The activity and protein are 
then eluted with & dilute solution and the effluent 
fractions are analysed as in the first procedure. For 
le, 25 ml. of an malt alpha-amylase 
tion in 0-4 ammonium sulphate was 
allowed to pass down & column consisting of 60 gm. 
of calcium sulphate hemihydrate. The amount of 
the latter was calculated from the dead 
space of the column on the ons that & salt 
concentration gradient was to be established on the 
column. ranging from 0-4 saturated to 0-7 saturated 
ERN and that hemihydrate would 
ong: dun theoretical amount of water. The column 
washed with saturated calcium sulphate 

solution at 6. The results are shown in Fig. 2. 
aaa CLE E 
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The effectiveness of both these methods was 
probably due to the differential extraction-ratea of 
the proteins’, and possibly to the establishment of 
salt concentration gradients along the columns. 
Such a gradient might possibly be established upon 
properly impregnated paper. In principle, one might 
use a procedure of the type herein described as 4 


Western Regional Research Laboratory, 
US. Department of Agriculture, 
Albany, California. 
Aug. 12. 

1 Mitebell, H. R~, and Haskins, F. A., J. Biel. Chem , 180, 1071 (1949), 
* Schwimmer, B., and Garibaldi, J. A., Ceres! Chem., 99, 108 (1062), 
L| 3. J. Bt ? Hunter, M. and 
ORTUS bysteng, 1 18 (Harvard Untv. ias) tos 
“Falconer, J. B., and Taylor, D. B, Biochem. J., 40, 831 (1046). 


An Electrostatic Sin Single Lens permitting 


Rigorous culation 
ArrHOUGH for magnetic electron lenses the field! 
Bes) = BJU + (z/a)'] (1) 


is known to permit rigorous calculation, this ig not 
the case for electrostetio single lenses aa used in 
electrostatic microscopes, for which up to now no 
type permitting exact calculation was known. We 
shall show m the followmg that the electrostatic 
counterpart to (1), namely: : 

O(s) = D, — Dx l + (s/a] ; O< x? S1 (3) 
is also integrable. The differential equation of paraxial 
rays for this field, which approximates very well to 
the axial potential distribution of a three-aperture 
lens, oan, be transformed into an equation with 
constant coefficients. A magnetico fleld of the Glaser- 


type can be superpoged. Inserting, in 
V$ AV $.dr/ds)/de + [3 0" + eBs'/8m]r = 0 (8) 
the new variables v, 9: 
£-3G.clgo; r = v(p)/sin o, (4) 
which is well known from the bell-shaped field (1), 
we get :- 
VE AVS dv/dg)ide + [D + à (d'$/dg*) + 
oa*B;"/(8m sin*g) ] v = 0. (b) 
The flelds (1) and (2) become : 
© = Q, (1 —x'sin'tg) , B, = B,&in'g. (6) 
Inserting in (5) we obtain 
V1 — x!sin*g d(V 1 — x*'sin*e dv/dg)/dg + 





[1+4 ixo = 0; B= ae (7) 
Changing the independent variable by means of 
de/ds = VI — xmn, (8) 
we got 
dv/dt! + ov = 0, wf = 1+ k — fx, (9) 


and the solutions : 
v = Á cos oc + Bain ort. 


Tho variable « is, from (8), 
integral of the first kind: 


(10) 
given by the elliptic 


(11) 


imc Te 


The peraxial electron trajectories are 


T = (4 cos wt + B ain oc)/gn(am +) = 
sin(at — 2)/an r (12) 
with - 

s = G.otg(am T) = a. on v/en * = a. o8 7. 
Bince these functions are tabulated exhaustively, the 
trajectories are known numeri The caloulation 
can be carried out on aimilar lines for the slightly 
generelized case, 


D = D, + (A+ Bel + (sja)] ; A 20. (14) 


Mirror effects can be discussed. Third-order aberra- 
tion coefficients have been calculated. It was even 
poasible to determine the electron paths everywhere, 
without restriction to the neighbourhood of the 
optical axis. This can be done by reduction to the 
problem of two centres. The results will be published 
im detail in another journal. 

I am indebted to Prof. W. Glaser for several 
discussions on the subject and for the opportunity 
of carrying out this work in his Institute. 

Parse Sonera 


(13) 


Institute of Applied Physica, 
Technical University, 
Vienna. 
Nov. 14. 
1 Glaser, W.. Z. Phew., 117, 285 (1011) 


Long-Delay lonospheric Echoes at 150 kc./s. 


Ir is well known that in the ionosphere (a doubly 
refractrve medium) & radio wave splits into two oom- 
ponents, commonly designated as the ordinary and 
extrac modes. The propagation characteristics 
of the medrum are determmed fram the corresponding 
ordinary and extraordinary indices of refraction. The 
modes may be appreciably coupled in certain iono- 
spheric regions’, upon the wave-frequency 
and other factors. 

A common experimental technique used for study- 
ing these split components, at certain 
involves the use of pulsed radio soundings, m which 
the components are received as echoes ted in 
time, since their heights of reflexion 
are different. lit echoes are commonly 
dall ee frequencies of the layer 

ae de Sree eee 18 ede, the 
extraordinary mode does not usually, if ever, en- 
counter & ‘reflexion condition’. below the maximum 
electron density ın the H- and F-regions; and no 
ger effort has hitherto been directed towards the 
er tracing of this component into the upper 


ionosphere. A recent analysis by us? employing an - 


, estimated equinox, midnight ionospheric model has 

indicated a strong possibility of substantial reflexion 
of the 150 ko./s. extraordinary component, from & 
region well above the maximum in electron density 
of the F, layer. This region corresponda to & ‘fourth 
condition for reflexion'*, and contains extremely rapid 
variations of refractive index with height. The 
analysis, involving laborious wave solutions by & 
special technique‘, mdicates virtually total reflexion 
from a height of 040 km. in the assumed model. 
Abeorption considerations indicate, further, that such 
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an echo may be returned to earth with sufficient 
amplitude to be recorded by recording techniques 
which are fairly common. The reason why these 
echoes have not previously been observed may lie 
in the fact that no effort has been devoted, at this 
frequency, to high-altitude searching’ with high-gain 
receiving equipment. 

The Ionosphere Research Laboratory at the Penn- 
sylvania State College has been procuring regular, 
extended-range night-time recordings on 150 ko./s., 
at vertioal irai incidence, for several months, employing 
a 2-MW. peak power pulsc-tranamittar and sensitive 
receiving equipment. The recordmg height-range 
during moet of the observations exten beyond 
1,200 km., with the receiver sensitivity limited by 
the atmospheric noise-level. To improve the signal- 
to-noise ratio, photographic time integration is 
employed, with a 5-min. exposure of 12-5 sweeps 
per seo. 

Occasional ‘isolated’ echoes have been observed in 
the range 600-900 km., some of these undoubtedly 
belonging to the multiple esu ve aceon of echoes from, 
the Z-region, but a y ion o focusing. 
Tab niece pes secre Coo ntu fcio ae 
and no polarization data were available.. 


Recently, however, a circularly 
aerial system has been Mex ae making i 


simultaneous recordings of the unsplit ordinary and 
extraordinary components. This modifloation was 
suggested polarization considerations of the 
*940-km. echo’ being sought, the latter containing an 
ordinary to extraordinary amplitude ratio that should, 
be roughly inverse to the same ratio of the multiple-E 
hop system’. ‘The 5-min. recordings were taken 
every 80 min. during the hours 2000-0400 L.M.s.7. 
On the night of November 9, 1952, there appeared, 
on three different records, an isolated echo correspond- 
ing to & height of approximately 000 km. They 
were visible only on the extreordmary mode. These 
were followed by similar obeervations on two addi- 
tional nights. The record reproduced herewith was 
taken on November 10, 1952, at 0300 r.w.8.T. The 
upper and lower photographs display, respectively, 
ieee extraordinary and ordinary modes. Height 
increases horizontally from right to left; the first 
being the firat-hop Æ reflexion. The vertical 
scalo, indicating signal amplitudes, is quite non-linear 
due to receiver saturation effects. The amplitude of 
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.the echo of great delay (marked by an arrow) is of 


order of magnitude of that computed in ref. 2 
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Among the possibilities for the interpretation of 
these long-delay echoes are : (a) i herio focusing of 
- E reflexions, (b) oblique reflexions distent ion 
clouds in the #-region, (o) large delays due to lateral 
deviation’, and (d) reflexions from the ‘fourth 
reflexion condition’, above the maximum of the 
F,-layer. I io fi is immediately ruled 
out by the fact that the echo polarization is radically 
different from that of the E hope. Other records 
containing & definite focusing phenomenon do not 
show the reversed mode that is observed on the long- 
delay echoes. Oblique reflexions of detectable ampli- 
tudes would require an oblique surface of such pro- 

rtions as to make this explanation extremely un- 
likely, No calculations have been made on possible 
time-delays due to lateral deviation; but it does not, 
at present, seem likely that this could account for 
uus eae Eades on sn une dela cee ae: Oan 
o 


We believe there is a strong poæibility that these 
long-delay echoes are reflexions from above the 
maximum of ionization density in the F,-region, and 
that ihe reflexion meohanism corresponds to the 
‘fourth oondition for reflexion’. It is hoped that 
future observations will add further evidence regard- 
' ing this possibility. 

This investigation has been supported by the 
National Science Foundation under Grant NSF—066 
and, in part, by the Geophysics Research Division 
of the Air Force Cambridge Research Center under 
Contract AF19(122)-44. 

J. J. GIBBONS 
R. L. Sonpae 
A. H. WAYNIOK 
Ionogphere Research Laboratory, 
Pennsylvania State College, Pa. 
Deo. 20. 
Com J., and Neriney, B. J., J. Geophys. Ree., 57, No. 3 (Bept. 
* Roars RiT So, Bi _ No. 38, Ionosphere Research Laboratory, 
(March 1962). 
sani B- K., The Upper Anes” , 162 (Royal Astatio Society 


«onis 3. J. and Schrag, R. L., J. App. Phys., 23, Xo. 10 (Oct. 
Xd, 1M, Newco, 7. Neriney, R. Jy and Waynick, A. H., 
Ann, Geophys, 


7, Ko. 4 (Oci.-Dec. 1951). 
Bor" G., re. Cont. Tomoe. Ree, Pennairanie Stato College 


Tus J. C. W., Proc. Inst. Rad, Ang. 88, No. 0 (Bopt. 1950). | 


A Method of Analysis of the Directivity of 
Solar Radio Emission from Sunspots 


Ir has been reported previously that the daily 
values of intensity of solar radio emission are 
approximately proportional to the whole disk Wolf's 
sunspot relative number or sunspot areas’. On the 
other hand, there is a tendency for the intense radia- 
tion to be observed when active sunspota are near 
the ceritral meridian, especially in the metre wave- 
length region. If the solar radio emission has such 
a tendency, the daily values of solar radio emission 

batir correlation with the sunspot relative 
number, nA, + 4, than the whole disk sunspot 
relative number, A, + As, where Á, A, indicate 
Wolf'a relative sunspot number in the oentral-circle 
rone (half-diameter circle) and in the outer zone 
respectively, and n is & parameter which indicates 
the importance of the sunspots located in the central- 
circle rone com with those in the outer zone. 
To investigate directivity of solar radio emission 
from the sunspots quantitatively, the value of ^ 
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to give a maximum correlation coefficient was 
determined. 

In the accompanying graph the correlation oo- 
efficient r, between solar radio amiasion at 3,260 Mo./s. 
observed at our observatory and the sunspot relative 
number, is plotted against n, and this is compared 
Iu e radio emismon at 200 Mo./s. observed at 

Astronomical Observatory in Japen, and 600 
ue s. and 1,200 Mo./s. observed at Potts Hill, 
Sydney ; the solid lines are for observations from. 
May to August 1951, dotted lines for thoee from 
January to June 1951. The sunspot number is taken 
from the Tokyo Astronomical Observatory Report. 

As shown ın the graph, the correlation coefficients 
between solar radio emiasion and sunspot relative 
number have the following maxima : 


* = 1-0 at 3,200 Mojs. and rox. = 0 86 + 0-02 i is 1081) 
a= 20, 1,200 , » » "068 + 0-04 (Ji une 1961 
*-15, 00 , » - =064 4005 
2-20. 200 n » » 704544 0-05 

0-49 + 0-06 May-August 1961) 





Unfortunately, the standard errors are, large at 
200, 600 and 1,200 Mo./s. compared with the varia- 
tions of ra/r(,=1) ahown in the graph, so the results 
ee ee ee ur edi 
The directivities at these 
ing investigated using 
another method of analysis ; t ib also shows & 

to result im similar direotivitiee. 

It may be concluded that the solar radio emission 
at 3,260 Mo./s. from sunspots can be obeerved on. 
the earth at almost intensity whatever the 
location of the sunspots ; but at present the direct- 
ivities are not clear quantitatively at other fre- 
quencies. 

It is also doubtful if these directivities may be 
applied to the radio emission at bursts or outbursts. 

I should like to express my thanks +o Mr. Martin 
Ryle, of the University of Cambridge, for his helpful 

Osaka City oeei 

Obgimaohi, Osaka 
1 Waldmeler, XL, and Muller, Pa £. Astrophys. 87, 58 (1950). 
23 Christiansen, W. N. and Hindman, J. V., Nature, 187, 635 (1951). 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, March 9 


UxiYagsSrTY OF LONDON af agent Ool 


P Regent's Park, Lond 
NW), at 5.16 p.m.— reisen of 
Fats".* 

OAL HXGINNNRES (at Savoy Place, Victoria 
WO) af 6.89 p.m. “Ts the 
cal Literature 


Discussion on 
Presentation of Adequate t" tio be opened by 
Prof. M. G. Bay). 
LUTERARY BocrktY (in the 
Hal Oollege of Technology, peer , at 5.80 p.m — Prof. 
^u 8.: "Tho Evolution of Genetios’’ (Ramsden Memorial 


Ue obi DAL Socumry (at 1 Kensington Gore, London, 
85. oa at a 5.30 pn. Western Nepal (Colour films ru COR RAD tac 


at s College, Strand, London, woa, 
tank Kadens. and Loot, 


PHARMACHUTIOAL BOCIMTY de ced Bloomabury Bquare, London, 
NEU e deis cad Burn, F.h.8.: -"Plogrem in Blo. 
tendardization’’ 


ROYAL IxwrrTTUTN OF OHAMIBTRY, Elbit Wate BBOTIOX aithe Wosivich 


with the WOOLWIOH POLYTEOHKIO 
e, Wootwleb, London, B.H.18), p 7.80 TE I pes ih 
Techniques of Radio 


dock . tn Bxpectmental 
Ohemtry''. 
Tuesday, March [0 


ZOOLOGIOAL Socnwry oF LONDON (at the Gardens, 

Regent's Park, London, N.W.1), at 5 p.m. 
BOTAL DEN (at 21 Albemarie Street, London, W.1), at 
Causes of Insect Abundance’. 


5.15 p.m.— Prot. G. O. Varley: “The 
PE pte Loree cn Miseh 17 and 24). 


at 5.30 pm Prof. R. 
ability’. 


aor OF OHMMICAL RNGDORNES (at the G Booclety, 
Burlington House, Plooadiliy, y ee Tranier Coot mr. J. M. 
Gaien and Mr, H. R. Mehta- “Hoat er Coefficients in a Olmb- 


Film Evaporator” ; H. Warner and Mr. K. 
Er Air] Otreulation in HE DE. Evaporators”. 


Tro Medicine and Hygiene, 26 Portland Plaso, Tor 
at 5.80 p.m—r. L. Landau: “Some Aspects of NES 
ag med M. Bult, "Ageing and Weathering of 7 


I NETTFUTION OF RADIO HKGIXENKRS, LONDOK BECTION (at 


the London School of H and Tropical M Kop treet, 
London, W.O.1), at ioral of lon c ie Ren Ses 
of 8 


and the 
opened by Mr. L. H. Bainbridge-Bell 
Wednesday, March D 
Boomer OF PUBLIO ANALYSTS AND OTHER AWALYTIOAL Camere, 
with the FOOD GROUP 
e BRITIBH REGION of the 
Foundation, 183 Huston 


BIOMETRIO nas be Wellcome Roark 
Road, London, N.W.1), ai 230 p.n.—8ympostum on ''Flavour 
Ammont”. 


INSTITUTION OF ELECTRICAL EXGnomms RADIO SECTION (at Seyby 
Plaso, Victoria Embankment, London, W.0.2), at 530 pm.—Atr 
B. MoP. Mr. H. A. Nind and Mr. W. B. 
Modulation V irnam item, with special referenoe to the Jk 
O’Shotts and Wenvoe B 

UNIVERSITY OF LONDON (ab King's College, Birand, London, W.0.2), 
at 5.30 p.m.— Prof. R. Plank (Karlsruhe) : “Steam Jot Rofrigerniion”’.* 


Thursday, March 12 


Boral Boaurrr (at Burmgton Home, , London, W.1), at 
11 a.m.—Drecosston on ‘The Function and of Enxymes in 
Cells" eolo Te opan DT Z Tong, EE 

BOOTY OF À aye peers (nb Jolin Adam 
Prot. Raymond W. 


guvet, ‘Adelphi, Londo dp London, WO), ESAE Des On 5:16 D 5.16 rm. 
prema of Lantos (at Bedford Glog, Regents Park, London 
NW at a DSD p.m.—Prof. B. Bergstrom . 


oon Acids’’.* 
int meeting with the ON OF 


ImeTrrora OY WELDING 
DE regcm rni m 11 Upper Belgrave op London, 
M. Lewis: ''Oonstruction the New 


B.W.1), at 6 p. m eut 
Testing of the 2 pilar Woldmg Research 
Abington’. 

ROYAL ÀÁXROXAUTI TAL wet rg the oyoe AS Hal 
Nightingale Road, Derby), Jn. -Leader W. 
Waterton . “Some Aspects of High Pactormanoo Jet Alroraft’’. 


Friday, March 13 


Soclery OY DYHRS AND COLOURISTH, MAWOHESTER BROTION (in the 
Great Hall, College of Technology, Manchester), at 2 p.m.—B8ymposium 


c see aaa 
AL ASTROWOMIOAL SOCIETY Cpr aaa Ho ea ae 
Lode Wel), at 4.30 p.m 
PHYSICAL BoongrY (at the sape end men MI 


Bifeeica in Ph at 6 p.m.—Prot M. Born, P.R- e Ooncsp 
Physics and its Prospects of ” (Guthrie 
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B (in Lecture Theatre I, Chemistry 
e-upon-Tyns), at 5.30 p.m.—Dr. 
Halides and the Friedel-Crafts 
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BEDeON CLU. 
Coll N: 
Bedson Leeture). 

INSTITUTION OF MECHANICAL HNGINNENRS ( t Boney a Gs Gate, Bt. 
James's Park, London, 8.1¥.1), at 5.30 p.m.— 2 "Bela fi or Steam Power 
Plani'': a review of work of a Bub-Oommittee of the Bntiah Electrical 
and Allied Industries Reseaich Amsoomtion between 1930 and 1081, 
compiled by A. M. Bege. 

U Oy LONDON n Kug's Oollege, Strand, London, W. e». 
as 5.30 p m.—Prof. B. (Korleruhe): ''Absorpbon 
frigeration’’.* 


ROYAL INSTITUTION (at 21 Albemarle Btreet, London, W.1), at 
9 p.m.—Prof. L. Hawkes, F.R.S.: ''Geology and Time'. 


/ 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : P 
Onmu»p d rd t Belentific Amtstant) at the Central Laboratory, 
oonoernéd with wide varie 


Ohitwick, wi ity for section 

of analytical and in other than metals, fuels, 

lubricants and paints— The Staff Ofhoer (F/EV.210), London Trans- 
, 55 : 1 (March 13) 


14). 


Farnborough, for work on design, 
and .ssoclated 


development and performance of new wea idance 
and control ; tostrumentation of fight trials and in ton 
trials ‘Lhe Ministry of Labour and Nattonal Service, 2 
and King Btreet, 


Register (K), Almack House, 26 
-508Y (Mareh 14). 
Kurn (with honours d In zoology or equrvalont) 


Registrar, The University, 
Manchester 13 (March 20). 
Bonmernig 


BHNIOR OFFICER of the High-Speed A les 
, À to be responsible, under 
ofa Pi Officer, research into problems of stabil! 
oon at high speeds—Tho aryetnet pale i ent 


e (March ins 
he Dean of the Medical Coleg, Bt. 
Bartholomew's Hospital, West Smithfield, London, &.0O.1 25). 
PRINGIPAL Clih an an Industrial conalderable administre- 
education, and an Intimate knowledge of the whale 
arcane or THE TACANIOAN VOOATIONAT Hion 


) and a TUTOR (Animal Husbandry) TO 
DEPARTERNT OF AGRICULTURN and others In the 
ture at sub-untveralty level—The Prin- 
Institute, Arima P.O., Trinidad, B.W.L 


burn, Aberdeenshire, 
ABKINTLWT LECTURER (Grade B) IN ELECTRICAL ENGIKZERAING— 
The Registrar, Hatfield Teobnical College, Roe Green, Horta, 
ABKINTAXT WORKS MAXAGAR (with honours degree or 
ohemloal , À.R.I.O., 
ATOMIO HXXRGY FACTORY at Belw 
of chemical planta—The 
Atomie Energy (Production), Riley, Warrmgton, Lanos, 


Ref, 425. 
OAL or MEOHANIOAL ENGDKWWR (Bolentino Offieer 
Farnborough, for 


YOR GEOGRAPHY AND ENGLIBH, and an ASSISTANT FOR ÀATHEXATIOS 
—The Prmelpal Adimodel College, Cape Coast, Gold Coast (by air 
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RESEARCH IN NATIONALIZED 
INDUSTRIES x 


[IX one of ita first studies, the Acton Society Trust 

expressed the opinion that parliamentary super- 
vision of the nationalized industries in Great Britain 
is inadequate, and in a later study examined in some 
detail the use of the Parliamentary question. It is 
generally agreed that if the Parliamentary question 
were given free play over the whole fleld of activity 
of & nationalized industry, much of the advantage of 
a public corporation over a government department 
would be lost. To the extent to which some of the 
existing weaknesses of the nationalized industries 
are due to over-centralization, this is important ; for 
Sir Henry Clay has shown convincingly how in 
practice real decentralization by a government 
department ia impoesible—the Minister cannot divest 
himself of the ultimate responsibility placed upon 
him by Parliament. The basic feature of the 
Parliamentary question is that it is answered by the 
Minister ultimately responsible for the decisions about 
which he w questioned. 

The importance of the subject has been attested 
by the attention given to ite broader aspecta in recent 
books on British government. “British Government 
since 1918”, for example, published in 1950, maluded 
a valuable contribution by the late Sir Arthur Streat 
entitled ‘“‘Quasi-Government Bodies since 1918”, m 
which he sketched very clearly a number of the 
unsolved problems relating to the organization of 
public corporations, whether responsible for national- 
ized industry or not. More recently, in ‘Parliament : 
a Survey”, Prof. A. L. Goodhart contributed a 
chapter on parliamentary control over the nationalized 
industries which, after reviewing recent Parliamentary 
and other discussions, endorsed much that Sir Arthur 
Salter wrote in his essay ‘The Crux of Nationalization”, 
and concluded that up to the present no answer had 
been found to this major problem of control. 

A Select Committees on Nationalized Industries was 
appointed in December 1951 to consider the present 
methods by which the House of Commons is informed 
of the affairs of the nationalized industrios and to 
report what changes, having regard to the provisions 
laid down by Parliament in the relevant statutes, may 
be desirable in these methods, and its report is now 
&vailable*. Whether Parlament has maintained an 
adequate control of the corporations is important and 
is also the one to which most attention has been 
directed. Whether Parliament has devised a method 
which, while allowing for adequate control, has 
provided & guarantee for the efficient management of 
these industries is, as Prof. Goodhardt rightly 
emphasizes, still more important. Nor do the Acton 
Society Trust studies suggest we are yot anywhere 
near finding an answer. It is, as Prof. Goodhardt 
remarks, a sobering reflexion that a major part of the 
economic life of Great Britain will soon be placed in 
the hands of a few comparatively unknown men who 
will be responsible for the efficient development of the 

Suus Be tat onze 
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fundamental mdustree; nor can we say whether rb 
is possible to select men capeble of solving the vast 
problems which attend the concentration of so much 
power in & few bodies. 

In the April-June issue of 1950 of The Polsttoal 
Quarterly, & series of eight essays on aspects of 
nationalized industries in Great Britain were pub- 
lished. These have now been expanded and issued 
under the oditorship of Prof. W. A. Robson in 
“Problems of Nationalized Industry"*. Six of the 
orignal essays are included in the present volume. 
That of D. N. Chester on the organization of the 
nationalized industries has been replaced by one by 
A, Albu on the same theme, and J. A. G. Griffith’s 
essy ‘The Voice of the Consumer” is also discarded in 
favour of chapters by F. Milligan on ‘The Consumer's 
Interest" and “Public Relations in the Nationalized 
Industries”. Six new essays include one on “Joint 
Consultation in Nationalired Industry” by A. M. F. 
Palmer, and one by Edmund Dews on ‘Scientific 
Research and Natsonalized Industry". Prof. Robson 
contributes an introductory essay on the publio 
corporation in Britain and also a comparison of 
nationalized industries in Britam and France, while 
the whole of the second part consists of general 
conclusions which he himself has drawn on the 
themes of the various essays constituting the first part. 

Strong support is lent by these easays to the view 
that more general publicity regardmg the work of 
the nationalized industries is desirable: some of the 
annual reporte of the boards are severely handled. 
Generally speaking, however, it is not increased 
publicity in Parliament that is urged so much as 
effective use of such devices as the consumers’ coun- 
cils and an adequate system of public relations, both 
to secure the ventilating and remedying of grievances 
and the explanation to the public of the policy and 
operation of the boards. 

The place of science and of scientific research in 
these industries requires closer consideration. Studies 
made by the Acton Society Trust and others have 
pointed to the difficulties which the scientist or 
technologist engaged in nationalized industries 
encounters and to conditions which may affeot 
adversely the recruitment of men of the desired 
calibre. The recent Ridley Report, at least by 
implication, streased the mmportance of research and 
its organization in nationalized eindustry and, as 
Mr. Dews reminds us in his chapter on scientific 
research and nationalized industry, the Advisory 
Council on Scientific Policy was asked eo long ago as 
April 1947 to consider what should be the respective 
functions of Government departments, of the research 
councils and of outaide bodies (mcluding the boards 
. of nationalized industries) in carrying out research. 

The Advisory Council gave some attention to this 
problem in its first report and expressed the view 
that the executive department should be responsible 
for identifying problems requiring research, settling 
their order of priority, deciding where tbe various 
investigations should be carried out and applying 
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thear resulta. It is clear from the report that the 
boards of the nationalized industries are for this 
purpose regarded as executive departments, and to 
them likewise applies the Advisory Council's further 
recommendation that such departments require to 
employ scientific staffs corresponding approximately 
to the operational research units attached to the 
Service ministries and commands during the B»oond 
World War. The specific recommendation is made 
that departments should appoint a chief scientific 
officer to advise generally on the scientific aspects of 
departmental policy and, particularly, to define the 
probleme calling for research, to arrange for ita 
conduct and to watch the application of ite resulta, 
and that this officer should be provided with an 
adequate scientific staff; this is in lme with the 
comment of the Select Committee on Estimates in its 
third report for the sesion 1946-47 that & major 
weakness in the government organization for research 
and development was the absence of suffcient 
provision for the identification of scientific problems 
in day-to-day admunistration. 

The Select Committee itself recommended the 
appointment of seidntiflo officers or advisers, as the 
Advisory Council afterwards did, but it also reoom- 
mended that such scientific advisers should stand 
high in the departmental hierarchy and should have 
direct access to the highest policy-forming level. 
Although it appears, from the review of government 
scientific organization in the civilian fleld which the 
Advisory Council on Scientific Policy issued in 1951, 
that there is sufficient contact between the ohief 
scientific officers of the National Coal Board, the 
British Electricity Authority, the Gas Council, the 
Department of Scientiflo and Industrial Research 
and the Ministry of Fuel and Power, there would 
appear to be sume reason to doubt whether this 
latter recommendation of the Select Committee has 
really been given effect in the nationalized industries. 
It is & question of status and the level at which 
science is able to affect policy. 

This broad question of efficiency has not so far 
received attention from the Select Committee on 
Nationalized Industries, except from the negative 
aspect of the effect of the Parliamentary question on 
the management of these industries, and it would 
appear that managerial efficiency as such lies rather 
outeide the terms of reference of that Cammrttee. 
The minutes of evidence taken before the Select 
Committee scarcely suggest, however, that the Parla- 
mentary question has adversely affected efficiency, 
though it clearly could do so if abused. Sir Hubert 
Houldsworth's evidence did not imply that, dn the 
technical side, the danger is very real; but while 
he clearly recognized that the nation, as well as 
Parliament, has the right to be fully informed both 
as to general policy and the resulta of that policy, he 
looked to other means of providing such information— 
notably in the annual reports of the boards and in 
public debate on such reports. 

Sir Hubert here made the important stipulation 
that such debate and discussion should be objective 
and constructive, proceeding not along political party 
lines but inspired by the desire to secure the highest 
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standards of technical efficiency and public service. 
Prof. Robson, in the easays already mentioned, also 
recognizes the need for more impartial discussion and, 
particularly in commenting on Mr. Dews's essay, 
remarks on the need for a vigorous policy of research 
and development in tho nationalized industries. He 
does not, however, ike Mr. Dews, streas the need for 
new testa of efficiency and service, nor is it clear that 
he shares the view that, properly organized, an 
industrial research programme should be one of the 
moans by which the nationalized industries can be 
kept under public review. To secure this, Mr. Dews 
points out, the research organization must be strong 
and active, ın close touch with the industry and on 
friendly terms with it, yet mdependent enough to 
offer publio criticiam ; and he thinks that a modified 
system of research associations ts most likely to 
answer the purpose. 

The question of the most appropriate organization 
of research is important—much more important than 
the exact means by which the necessary financial 
support is provided, subject to two conditions, both 
of which seem to escape both Prof. Robson and 
Mr. Dews. They seem prepared to admit that there 
18 as yet little evidence that nationalization has 
provided the long-range outlook and the command 
of resources required for an effective research pro- 
gramme. Prof. Robson concedes also that we should 
not expect the public corporations to look very far 
ahead in the scientific sense, and that we should rely 
on the research associations rather than on the publio 
corporations as sources of new knowledge and 
improved technology. Nevertheless, the responsibility 
for deciding expenditure on new ventures must rest 

“with the boards: neither ın nationalized nor in 
private enterprise can it wisely be entrusted to 
government departments. 

Prof. Robeon appears to be somewhat over- 
optimustio— particularly in view of the trend of recent 
questions m the House of Commons regarding public 
expenditure on scientiflo and mdustrial research—as 
to the freedom and independence which the research 
associations enjoy for the continuous and unimter- 
rupted pursuit of long-range projects m fundamental 
or m applied &cienoe. More important, he, like Mr. 
Dews, bas omitted the whole question of outlook to 
which Sir Henry Tizard directed attention in his 
Messe! Memorial Lecture. Sir Henry Tizard was 
disturbed at the implications of & ertuation in which 
we are coming to rely increasingly on the State to 
finance developments for civilian purposes which 
formerly would have been financed by private 
enterprise. 

Whether or not British mdustry is becoming leas 
adventurous, it has to be admitted that finanaal 
conditions and taxation policy tend to discourage 
enterprise. It must also be admitted that there 1s 
little evidence that &dventurousnees is fostered by 
State control: quite apart from the high costs of the 
development stages, it 18 premature to claim that we 
have as yet entirely solved the problem of securmg 
the continuous prosecution of long-range research 
whero the financial resources are in the main provided 
by the State. The reports of the Advisory Council 
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for Scientific and Industrial Research are not 
Teessuring on this pomt, and it well merita further 
examination by the Advisory Council for Scientific 
Policy. 

The most efficient and appropriate relations 
between the research organization i the nationalized 
industries and the relevant government departments 
and research associations, however, will fail to yield 
their full resulta unless the nationalized industries can 
attract scientific and technical staff of high quality. 
Against this possibility Mr. R. Lewis and Mr. A. 
Maude, in their recent book ‘Professional People", 
put & signifloant question mark. Difficulties do not 
arise 80 much from the conditions of service ; rather 
they are inherent in nationalization iteelf and tho 
consequence for tbe professional man of finding only 
one employer available for his talents. Prof. J. W. 
Cook, in an address to the Royal Institute of Chemistry 
some two years ago, noted the problem, but few 
besides Mr. Lewis and Mr. Maude have really faced 
the issue. Nevertheless, it is one that should figure 
prominently m discussing the organization of scientiflo 
research and development in the nationalized indus- 
tries, and the wider question of the most appropriate 
organization of those industries to serve the needs of 
the day. 


SIR JOSEPH BANKS: 
‘THE FATHER OF AUSTRALIA’ 


Str Joseph Banks, K.B., P.R.S., the Autocrat of the 
Philosophers 

By Dr. Hector Charles Cameron. Pp. xx+341+ 

9 plates. (London: Batchworth Press, Ltd., 1952.) 

258. net. 


ONSIDERING the immense impression that Sir 
Joseph Banks made on the science of his own 
time, he has been treated with singular unfriendliness 
by biographers end historians. The general con- 
ception of him that has come down to our time has 
been formed by his enemies. It is that of an over- 
bearing tyrant, who ruled the Royal Sooiety with a 
rod of iron for forty-two years, who blocked all access 
of scientific men to the Sovereign, who contributed 
nothing himself to the body of scientific knowlodge, 
who belittled the achievements of those mathe- 
matically inclined, and who owed his commanding 
position mainly to his very great wealth. The well- 
known picture of him by Thomas Phillips that hangs 
ın the rooms of the Royal Society has done something 
to reinforce this unfavourable view. It is mght to 
remember that it was done when he was old, ill, 
gouty and unwieldy. We prefer to think of Sir 
Joshua Reynolds’s picture of the gallant and 
intelligent young man whose eyes are Boeing more 
clearly the vision of his childhood. Dr. H. C. 
O&meron's industry has excavated many new faots 
concerning the manly and not ungentle of thus 
great man, and much of what he has to say places 
Banks in & new and very pleasing tive. 
Banks was little more than & child when he had a 
vision of what his life should be. It was to be devoted 
to the study of Nature and to the disposal of the 
results of that study for the public good. He was but 
a youth when he became sole controller of an immonse 
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fortune ; but until the day of his death at seventy-six 
he never swerved from complete loyalty to his-child- 
hood’s vision to which all his resources were completely 
devoted. His scientific writings are very few indeed ; 
but there was scarcely any important scientific 
venture mde ki Bean dubmg Wa adulb years in 
which he did not play some direct or indirect perb. 
He was truly the ‘father of Australia’, where alone full 
justice is done to his memory. Of British publio 
institutions, Kew Gardens, the British Museum and 
the Royal and the Linnean Societies, among others, 
owe him an incalculable debt. ' In the '' of 
Elegance” he was utterly indifferent to the of 
social gatherings unlees science could be furthered 
thereby. He was as much at his ease in talking to 
gardeners as to the King, and there is every reason 
to believe that he and George III were 
attached to each other. During periods of "'B 
mental alienation, his medical advisers found 
nothing did the King so much good as a talk with 
Banks about planta, and this we may readily believe. 
He helped mnumerable struggling, distreased and 
unfortunate men of science and their families and 
was not infrequently deceived by them. His scientiflo 
knowledge was p 
ioned and his honour was 
great discoveries—and why should that be said 
ea Reels the Paciflo with Cook on 
the Emdeaeour 1—he set a standard for all time of 
single-minded devotion to science. 

Dr. Cameron haa done & real service by throwing the 
clear light of documentary evidence on the career, acta 
and motives of thia noble man. On putting down the 
book one feela that the shade of Banks has hand- 
a won & libel action which the living Banks 
would have been far too magnanimous to bring. 

CHARLES NINGAR 


FORMATION OF SYMBOLS IN 
THE CHILD’S MIND 


Play, Dreams and Imitation In Childhood 

By Prof. Jean Piaget. Translated by O. Gattegno 
and F. M. Hodgson. Pp. x+296. (London: William 
Heinemann, Ltd., in association with the New 
Education Fellowship, 1951.) 21». net. 


HIS translation of Prof. J. Piaget's ‘La Forma- 

tion du Bymbole chez l'Enfant' is the third of 
& trilogy devoted to mental develo in the first 
years of life, and is on the detailed 
study of three children. the earlier volumes ("La 
Naissance de l'Intelligenoe chez l'Enfant" and “Le 
Construction du Réel chex l'Enfant"), which are now 
being translated, the main theme was the develop- 
ment of sensori-motor intelligence at the pre-verbal 
level. This third volume deals in the mai with the 


moment of time and the immediate 
ceptual fleld. Tae a cinder boone auk 
lay, the former giving rise to images 
justment and the latter to assimilated 
A sea hata oar resentation is the 
union of the centrifugal images of Imitation with the 
centripetal images of play. During the subsequent 
stage of ‘operations’, actions may be expressed by 
eigns instead of being actually carried out. ‘Oper- 
anane’ are posible actions reduced to anticipatory 


imitation and 
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schemas, at the same time increasing the speed of 
thought and endowing it with the important 
characteristic of reversibility. 

Each of these three phases, sensori-motor, repre- 
sentative and operational, is interpreted in terms of 
equilibria between assimilation of the environment 
and &ocommodation-to it. They are progressive 
stages of adaptation. In assimilating the environ- 
ment the organism preserves ita cycle of processes, 
thus exemplifying a feed-back prinoiple. &000m- 
modating to the environment, the movements and 
positions of external objecta act upon the movements 
and peroeption of the o 

The first three chapters trace the development 
of imitation from reflex and sporadic beginnings 
through more systematic forms involving new audio- 
visual models to the stage of deferred imitation to 
an internal model. At the age of seven or eight there 
is imitation of detail, conscioumess of imitation, and 
diserimination; but it is only imitation which is 
relevant to the child’s needs. 

The second part of the book discusses the begin- 
d DAY e Meu iue vue 
theories that have advanced to explain ludio 
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behaviour ough something of value is 
found in each of Prof. Piaget then develope 
his own theory of games. He three 


aspects : practice games, symbolic games and games 
with rules. Ohildren's games begin to decline when 
they are played according to rules. At that stage the 
transition to adult play begins. Just as symbolic 
games replace practice games when thought makes 
its appearance, so the symbol is replaced by the rule 
as soon as social relationships begin to be formed. 
Play is the converse and lement of imitation. 
In imitation there is primacy S o absense over 
assimilation, wheres in. pley thore. ia primacy of. 
assimilation over aodommodation. ki 

The third part deels in detail with the development 
of cognitive representation: through the various 
stages from the earliest verbal schemas, ‘preconcepts’, 
and reasonings from particular to particular, to 
reversible operations. 

The oritio may feel that something is missing from 
Prof. Piaget's account, that something being the 
child himeelf in his chameleon-like activities and 
exuberant loves and hates. The child, it may be 
said, ia mare Men Mh apperti far anawerg > 

questions of the investigator. But Prof. 
Boro ecd pe hostt da n bee 
more than the oognitive life of the child. He bas 
placed child development in the very forefront of 
peyohology where it belongs, and his magnificent 

to trace the of logical structures 
from payubilomios| ones wil double mink ae one 
dy on contributions to contemporary 

The student of the history of scientific ideas will 
be interested in the resemblances which Prof. Piaget 
notes between the beginnings of rational thought in 
the child of seven or eight years and the scientific 
notions of the early Greek thinkers, who explamed 
certain natural phenomena, for example, the origin 
of the stars, in terms of the identifloation of sub- 
stences—stars being produced by air or clouds. He 
assumes that the same developmental mechanisms 
which account for the child’s thought were character- 
istic. of pre-Boeretio thinking emerging from a 
mythological and pre-logioal epoch. 

“In spite of their trivial character, these les 

are deserving of careful examination’’ (p. 218). This 
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remark is in & w&y the keynote of the book and, 
indeed, of Prof. Piaget’s work generally. Every 
remark or action of the child, even his first ‘mummy’ 
or ‘bow-wow’, 18 worthy of the most 
examination. It ig on the analysis of the same 
material that Prof. Piaget has erected his im 
axiomatic system aa described in his recent ‘ "intro. 
duction à l'Épistemologie Génétique" (1950), an 
English translation of which 1s very much to be 
desired since it would provide the necessary stimulus 
for & wider discussion of this important work. 

The translators of the present work deserve com- 
mendastion for their excellent performance, which haa 
won much praise from the author himeelf. 

Jouw Conmw 


No. 4350 


THE PRACTICE OF SCIENTIFIC 
RESEARCH 


An Introduction to Sclentific Research 

By Prof. E. Bright Wilson, Jr. Pp. xiii+375. 
(London: McGraw-Hill Publishing Co., Ltd., 1952.) 
ble. 


HE title of Prof. E. Bright Wilson'a book might 
suggest one of those works which, though they 
often stimulate discussion, have not been known to 
influence any actual research. On the contrary, the 
present book mainly oomprises practical advice. 
After a short chapter more or lees about why a 
scientist undertakes research, the second chapter 
gives some elements of the technique of an informs- 
tion service, that is, how to find, assamble and store 
the essentials of relevant prior work. The next 
chapter, on scientific method, is somewhat mets- 
physical; but it is sensible, not profound. The 
chapter on the design of experiments goes into more 
detail on subjects euch as replication, factorial 
analysis and significance; but it tends to be dis- 
cursive with brief common-sense observations on & 
number of topics which have a general connexion 
with how an experiment is approached. Under the 
headmegs of the design of apparatus and the execution 
of experiments, the author treats the elementa of 
laboratory and workshop practice m scientific work. 
There are useful suggestions and interesting informa- 
tion; but the mixture is uneven, for the range of 
topios includes aphorisms about taking records and 
accessibility m the design of apparatus needing 
maintenance, fundamental matters such as the 
limitation of sensitivity by random fluctuation, and 
technological subjects such as closed control and 
The next four chapters, taking up nearly half the 
book, comprise & more systematic treatment of 
statistical principles and techniques, particularly 
for the assessment of significance. Some topics are 
included, such as confidence limite and quality 
control, which are of use more often in industrial 
studies. On the other hand, there is some formal 
logio at the inning of the section, and it closes 
with the logical basis of probability theory, men- 
tioning symbolic logic in passing. The author clearly 
attaches gröt importance to the assessment of the 
poe that & scientific conclusion is valid, and 
explains what he means with care. The last three 
chapters return to the discursive style of the opening, 


with one or two notes on mathematical processes, a” 


brief survey of modern aids to computation and hints 
on writing reports and papers. 
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The value of a book of this kind depends upon a 
judicious selection and treatment in the light of the 
needs of an important enough class of reader. It 
wil not appeal to the experienced man of science, 
because it is too elementary and because there are 
too many important omissions in ite liste of sources. 
Indeed, some remarks are so elementary that the 
student who needed to be told them would seem 
ill-advised to attempt a scientific career. Neverthe- 
leas, we must not forget that the vast expansion in 
scientific pursuits means that a great and increasing 
number of young scientific workers will lack the 
opportunity of soquiring a general knowledge of 
scientiflo endeavour and an appreciation of the 
realities of scientiflo research by contact with 
leadmg men of science. To those so placed, this book 
can. be of value. They will realize that the life’s work 
of & man of great ability and industry may be 
enshrined in & single gentenoe in a text-book. They 
will understand that, although a yo Boientist/s 
research problem may seam very speci , yet if 
he is to make & real advance he may have to call on 
& surprisingly wide range of knowledge and skill. 
This book can save the young scientific worker much 
unrewarding toil and inspire him to broeden his 


. studies truly to fit himself for his calling. 


S. WHITHHEAD 


A TEXT-BOOK OF PRACTICAL 
BOTANY 


Textbook of Practical Botany 

By Prof. R. C. McLean and Dr. W. R. Ivimey-Cook. 
Pp. xxiv4-470. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1952.) 36s. net. 


‘HE authors justify the appearance of this work, 

& oompanion volume to their “Textbook of 
Theoretical Botany”, by pointing to the scarcity of 
practical text-books. It ıs written for “e general 
University course”, which presumably means General 
B.Sc. standard, and how far such a book is needed 
at this stage is controversial. Ideally, at this level, 
the student should treat each exercise as an inde- 
pendent investigation, and in the main obtain the 

i he needs from standard works. By so doing 
he will learn his way about the literature and, at the 
same time, acquire & healthy independence of out- 
look. To work by this method alone would call for 
much more time than is normally available. 

At the other extreme the student can be issued 
with schedules and instructions for all his practical 
work, but such ‘cookery book’ botany is far from 
ideal. In practice, some half-way measure seems to 
be indicated, and this is a part which tho present 
book could fill. Very detailed instructions over the 
wide field which it covers are clearly out of the 
question in & book of fewer than flve hundred pages, 
and there hag been a good deal of careful selection so 
that parts of the syllabus which are not likely to be 
doné in practical are omitted. Some of the sections 
are very short—variation (four pages), evidbnoes for 
evolution (two pages), hybridization and inheritance 
(eight pages) and plant ecology, including soil 
analysis (nineteen pages). The student therefore could 
scarcely rely on this book alone, and more references 
to suitable literature might have been desirable. 
How far the book maintains a good balance must, of 
course, be a matter of opinion, and it would be unfair 
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to oriticize the allocations which the authors have 
made. 

More serious is the criticism which must be made 
of inaccuracies and misleading or vague statements. 
A student might well have misgivings when he dis- 
covered that Fehling’s test on & non-reducing sugar 
failed, although he followed the instructions to 
the letter, for there are no directions that the solution 
should be neutralized after hydrolysis. The desorip- 
tions of Pandorina, Volvoz and Hamatococous are not 
entirely accurate, while that of the dehiscence of & 
fern sporangium scarcely gives & good picture of the 
course of events. Transfusion tracheids are referred 
to as parenchyma ; laburnum wood is not the happiest 
choice for tylosea; nor will tbe student find many 
chloroplasts in Nostoo; and it is surely time that 
meiosis lost its heterotypic and homotypio divisions. 
To expect a book of this type to be free from errors 
or to attain perfect lucidity would be unreasonable ; 
but ıt does seam reasonable to ask if what might 
be regarded as a permissible the 
haere nied just noted are only a sample—has not been 


Nearly all the illustrations are from photographs, 
and they have been very ingly used to illustrate 
material which is difficult to pbtain or to prepare. 
As & whole, they are excellent and form an attractive 
feature of the book. F. W. Jann 


MODERN THEORIES OF 
INTEGRATION 


The Lebesgue Integral 

By J. C. Burkill. (Cambridge Tracts in Mathematios 
and Mathematical Physics, No. 40.) Pp. vii+87. 
(Cambridge : At the University Prees, 1951.) 12s. 0d. 
net. 


The Theory of Functions of a Real Varlable 

By Prof. R. L. Jeffery. (Mathematical Expositions, 
No. 6.) Pp. xiii+ 232. (Toronto: University of 
Toronto Press; London: Oxford University Press, 
1051.) 45e. net. 


Lezion! sulla teoria moderna dell’ Integrazione 
Per Prof. Mauro Picone e Tulho Viole. (Manuali 
Einaudi, Serie di matematica.) Pp. 404. (Tormo: 
Edizioni Scientifiche Einaudi, 1952.) 5,000 lire. 


VERY honours student of mathematios should 

know why Lebeague’s definition of an integral is 
preferable to the older definition due to Riemann. 
One of the easiest ways to acquire this knowledge is 
to study the clear and concise exposition of the 
subject by Dr. J. C. Burkill. The preface pointe out 
that by adopting Lebeegue’s definition we can arrive 
quickly at resulta which otherwise require tiresome 
discussions. This general remark is illustrated by 
reference to a particular example. There are six 
chapters, entitled respectively seta of points ; 
measure; the Lebeague mtegral; differentiation and 
integration ; further properties of the mtegral; and 
the Lebesgue—Stieltjes integral. The tract concludes 
with hirta for the solution of all but the easiest of 
the fifty-five examples contained in various places, 
with more detailed solutions of the most important. 
Perhaps on some pages the virtue of conciseness has 
been carried to excess. For example, on pp. 7 and 11 
there are resulta without proof, preceded by the 
statement “the reader will satisfy himself that ...’’; 
and on p. 10 the proof of a theorem concerning 


^ 
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measure ends curtly with the words, "taking the 
limit, we have the general case”. The table of 
contents is also too concise. For example, it does 
not reveal that the book contams the mequalities of 
Holder and Minkowski (pp. 65-66), and there is no: 
index. But these are amall defecta in an excellent 
book. 

A fuller treatment may be found in the book by 
Prof. R. L. Jeffery, which seams to consist of two 
distinct parts. The first part is for beginners in the 
subject, and starts with an introduction giving 4 
brief account of the real number system. Then 
follow five chaptera which may be described roughly 
as an &mplifled treatment of the corresponding 
chapters in Dr. Burkill’s book. One novelty is that 
the treatment of measure is based upon Lebeague’s 
outer measure, which Prof. Jeffery prefers to call 
“metric of a set”, and denotes by an unusual symbol. 
No use is made of inner measure, which he considers 
to be of purely historical mterest. Another novelty 
is the inclusion of G. D. Birkhoff’s ergodic theorem, 
which arose from problems in dynamics and statistical 
mechanics but is really a theorem in Lebesgue 
integration. 

The second part of the book, which Prof. Jeffery 
himself considers of greater importance, consiste of 
Chapters 6 and 7, entitled respectively the mversion 
of derivates, and derived numbers and derivates. 
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: These are written for more advanced studente and 


aim at giving an exhaustive account of a subject to 
which the author has contributed by his own 
researches. 

The last chapter, dealing with the Stieltjes integral, 
forms a sort of appendix to both parts. It starte with 
& ica account of the Riemann-Stielójes integral 

pep n to the more difficult topic of linear 
‘and the recent ideas on measure and 
Geta due to L. Schwartz. 

The book contains more than 4 iied problems, 
a bibliography of seventy items, an index of subjects 
and an index of authors. It is carefully written in an 
attractive style. 

The characteristic feature of the Italian book by 
Profs. M. Picone and T. Viole is the great emphasis 
on the Stieltjes integral. The introduction deals with 
two physical problems, the attraction of a body at 
an external point and the motion produced by an 
impulse. The first of these problems leads to an 
integral which involves elementa of mass. Such 
integrals, in the light of modern physical views on 
the structure of matter, oan be understood only as 
Stieltjes mtegrals. The authors then develop the 
whole theory of integration from this pomt of view, 
and introduce the term masa elementare for an 
additive function of finite variation. The word massa 
is used continually, roughly as often as the word 
measure in other treatises, but the word misura 
(measure) seems to occur very seldom. The early 
parts of the book make use of the original work on 
the theory of lmits due, to Prof. Picone. These 
opening chapters are rather different from those of 
other books, but later on we find the usual theorems, 
sometimes approached from an unusual angle. The 
advanced student will find this book interesting and 
valuable, containing many novelties which would 
require too much space to specify in detail. It oon- 
cludes with four indexes, those of notations, of 
‘examples’ (really applications of the theory), of 


‘authors, and of subjects. The style is readable, and 


the printing and paper are very good indeed. 
H. T. H. Praco 
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Lost City of the Incas 

The Story of Machu Picchu and its Builders. By 
Hiram Bingham. Pp. 224--69 plates. (London: 
Phoenix House, Ltd., 1951.) 21s. net. 


N the face of great physical difficulties, Dr. Hiram 

Bingham opened up the magnificent ruins of the 
late Inca oity of Machu Picchu and made them 
generally known some forty years ago. He published 
& full account of his work shortly aienak ; but it 
is now out of print. He recently revisited the site, 
&nd this has impelled him to write & shortened 
popular account of it and of his work there. This 
ia qurte pleasant reading, and the photographs are 
good; but ıt would be easier to follow if the map 
had covered the whole of the area described and a 
plan of the ruins themselves had been provided. 

In his original publication, Dr. Bingham put 
forward the theory that Machu Picchu was Tampu 
Tocco, the legendary ancestral home of the Incas, 
and suggested that it was reoocupied in late Inca 
times after being abandoned for many years. The 
roasons given for the earlier occupation were flimsy, 
and the archseological evidence pointed strongly to 
the late date of the site. No new evidence for an 
early occupation has oome to light since, but Dr. 
Bingham again advances it in his new book. In 
goneral, this book betrays a neglect of recent 
archeological work in Peru, and & bad fault is the 
improper use of the torm Inca to cover the whole 
span of ancient Peruvian civilization, which 18 cal- 
culated to give the impression that Machu Picchu is 
older than it really is. 


Synthesis of Electronic Computing and Control 
Clrcults 

By the Staff of the Computation Laboratory. (Annals 

of the Computation Laboratory of Harvard Univer- 

sity, Vol. 27.) Pp. ix+278. (Cambmdge, Mass. : 

Harvard University Prees ; London: Oxford Univer- 

sity Prese, 1951.) 6525. net. 


HE first part of this book is concerned with the 

procedure to be followed in the design of eleo- 
tronic circuita for performing complex binary 
switching operations such as are required in a 
digital computer. The principal problem is to arrive 
at a design which uses the minimum number of 
components. In 1938 C. E. Shannon showed how 
Boolean algebra could be applied to the analogous 
problem of the design of relay switchmg oirouite. 
The present authors use & closely related method 
depending on ordinary algebraic manrpulation to 
discuss the design of oirourte using diodes, triodes 
and pentodes. 

Tables are given which enable economical designs 
to be obtained in the case of circuits with up to four 
binary inputs, and one binary output.  Ádvioo is 
given a3 to how to proceed m more complicated 
cases, but, although the authors have ol the 
problem to & considerable extent, it cannot be said 
that the advances they have made are fundamental 
in character. 

The second part of the book contains an interesting 
chapter on the choice of & binary code to represent 
-the ten decimal digits in a digital computer working in 
the scale of ten. Later chapters deal with the design 
of decimal adders, acoumulatora, multipliers, etc. 

The book runs to more than two hundred pages 
(excluding tables), and the detailed discussion given, 
together with the large number of examples incor- 
porated in the text, make it difficult on occasion to 
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follow the main trend of the argument. The lack of 
an index is also & handicap. While everyone con- 
cerned with the design of binary swrtching-circuits 
should undoubtedly study this book, the reviowor 
feels that the authors would have made better 
propaganda for the use of their methods by pub- 
lishing one or two separate papers in which the 
important features were explained concisely. The 
attention of readers may be directed to a group of 
papers published recently by Kalin, Burkhart and 
other members of the Harvard Computation Labor- 
atory who were closely associated with the preparation 
of the book (“‘Proo. Assoc. for Computing Machinery, 
Pittaburgh Meeting" : Richard Rimbach Associates, 
Pittsburgh, Pa., 1952). M. V. WILKES 


Cooperatlon among Animals 
With Human Implications. A revised and amplified 


edition of ‘The Social Life of Animals”. By Prof. 
W. C. Allee. Pp. xv4-233. (London: Sir Isaac 
Pitman and Sons, Ltd., 1951.) 21s. net. 


TEE 18 & revised edition of a popular book on 
biology which is deservedly well known and highly 
appreciated in the United States. The main sootion 
of the work, which 1s much the same as in previous 
editions, does not require comment now; but tho 
two last chapters, dealing with some implications of 
biology for human relations, contain much that is 
new. Here the author deals with the lessons biology 
has to teach mankind in connexion with such problems 
as population growth, food supplies and war. Such 
applications of biological knowledge to human 
problems are beset with pitfalls, as so many of the 
past ex cathedra statements of biologists have shown. 
Prof. W. C. Alleo is sufficiently level-headed and 
critical never to fall into the error of assuming that 
human beings are just animala or that we can expect 
studies of Drosophila, white rats or chimpanzecs io 
be directly applicable to human societies. His wise 
humanity and deep understanding of the naturo of 
war and of some of the problems of human population 
and growth should do much to suppress those wild 
and muddle-headed theorixings which the less well- 
read biologist, however technically competent he may 
be, sometimes tries to convey to the long-suffering 
public. W. H. TnogPE 


New Biology, 13 

Edited by M. L. Johnson and Michael Abercrombie. 
Pp. 128+19 plates. (Harmondsworth: Penguin 
Books, Ltd, 1952.) 2s. 


N the thirteenth issue of "New Biology", which 

ably maintains the high standard of its fore- 
runners, Prof. R. C. Oldfield contributes an inter- 
esting article in which he describes investigations into 
human slall which have been carried out at Cam- 
bridge and elsewhere during the past ten yoars. 
Another article, by H. Spurway, suggests that 
animals in captivity are not really at all representative 
of the wild populations from which they were origin- 
ally drawn but are on the road to domestication. In 
an article on polyploidy and plant breeding. Dr. 
M. 8. Swaminatham discusses some of the means of 
improving plants by multiplying the number of 
chromosomes they possess. Prof. E. J. W. Barring- 
ton’s article on problems of thyroid function in 
vertebrates is an argument for a broad basis of 
comparison of different organams as an aid to the 
understanding of any one. Dr. C. G. Johnson 
examines the bed-bug in ite ecological relations to 
human beings. 
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STORM DAMAGE TO WOODLANDS IN SCOTLAND ON 


JANUARY 3l, 


1953 


By Pror. H. M. STEVEN 
Univerzity of Aberdeen 


HH storm on Saturday, January 81, 
caused widespread and serious 
woodlands in the region of Scotland north of the 
River Tay and east of Inverness. This storm, which 
the day before had caused the sinking of the Princess 
Victoria, and on the evening of the same day was 
responsible for the flooding on the east coast of 
England and in the Low Countries, struck this 
region of Scotland during Saturday as the storm 
centre moved eastwards and south-eastwards along 

ite track north of the mainland of Scotland. 


1953, 
to 


Meteorological Data 


Data have been made available by the Meteoro- 
logical Office for stationes at Kinloss on the Moray 
Firth, Dyoe near Aberdeen, and Leuchars in Fife- 
shire. From midnight on January 80-81, the direction 
of the wind changed slowly in the two more northerly 
stations from west-north-west to almost north in the 
afternoon. At the height of the storm about noon, 
it was between north-west and north-north-west. 
At Dyoe the average hourly wind speeds increased 
from 9 m.p.h. for the hour ending 1 a.m. to 88 m.p.h. 
at 0 &.m., to 68 m.p.h. at noon. There was a slight 
decline thereafter, but the speeds remained high 
until evening Gusts of more than 90 m.p.h. were 
recorded between 10 a.m. and 4 p.m.; the 
was 101 m.p.h. between 11 a.m. and 12 noon, with 
several greater than 92 m.p.h. during that period. At 
Kinloss, the was similar, with higher speeds 
E edd MU Mo POR Se c ene Ded 

n ed 98 m.p.h. At Leuchars, the gpeeds 
highest gust was 72 m.p.h. at 12.20 

m. Au cra aa ie ed ak es 
pm. Mont of t and 2 p.m., when the winds were of 
hurricane force. 

"Wind-throw in woodlands often takes place whan 
storms are preceded and accompanied by heavy rain, 
and the soils are water-logged and spongy. For 
example, this was so in the storm from the weet on 
November 17, 1898, when & million and & half trees 
were blown down in Perthshire and alone. 
The hurricane in New England, United States, on 
September 21, 1988, was also of this type, when gusts 
of more than 120 m.p.h. were recorded on the coasts, 
and in the week previously more than 9 in. of rain 
had fallen; the woodlands there still bear the mark 
of that disastrous storm. PE OE On gh al 
the rainfall in Sootland -during Jan 
ru TA pem ice ARES n Ge cee 
stations, although the storm was &eoompanied by 
showers of ram and sleet. 

‘The north-east of Scotland is leas subject to 
exceptional storms than the western regions and the 
islands. Nevertheless, the woodlands have to with- 
stand gales. For example, in Gold’s records of highest 
wind gusta for the period 1900-85, speeds of 58 
m.p-h. and more were recorded at Aberdeen in every 
year except 1921 and 1022. There have also been 
severe gales in recent years, for example on January 
15, 1952. Some of these gales did damage to wood- 
lands, particularly that on January 28, 1927, when 
a gust of 70 m.p.h. was recorded at Aberdeen ; but 


the damage done by that and other gales in living 
memory was much less severe than in the’ recent 
storm. 


Damage to Woodlands 


The type of damage caused by the storm of 
last. January varies locally. In some woods the 
trees have been levelled as if & giant bulldozer 
had passed over them. From eye-witness accounta, 
it appears that this was oeused by a serios of gusts 
of hurricane force: the first bent the trees over; 
they rose again, but succeeding gusta completed 
their over- thus, in some instances, the trees 
lie m an unusually orderly way for storm ! 
In others the damage is more selective and patchy 
and the stems may be tangled. In some woods there 
is little breakage of stems; in others, broken trees 
stand up among the blown. 

Immediately after the storm, officers of the 
Forestry Commission made a survey and obtained 
information from private woodland owners. It is 

visionally, that about 85 million cubic 
Rode matt Gee lien donatae tee 
blown. Of this total, about 15 per cent is of broad- 
leaved species and the balance coniferous, mainly 
ERL AEF Approximately 90 per cent is on privately 
estates 


The amount of damage varies throughout the 
region. In the coastal strip north of Inverneas, it is 
not serious. Greater damage has been done in the 
lowland regions of counties of Nairn, Moray and 
Banff, and the Spey V: below Grantown-on: 

In the Upper Spey V: it is somewhat 
particularly where the woodlands were sheltered. by 
the higher land masses. Many of the woodlands in 
the lowlands of Aberdeenshire, the lower Dee and 
Don valleys and Kincardineshire have sustained 
hio damage. In Upper Deeside, where 
sheltered by the Cairngormms, it 18 leas severe. There 
is considerable to the woods of Angus; but 
as one proceeds southwards it decreases. 


Influence of Different Factors on the Damage 


"Where the effect of the storm has been catastrophic, 
it is not easy to discern the relative resistance of 
different tree ies, the effect of soils, rooting, ete. 
It Bo ha that the influence of wind on forest 
stands was already under study in the Department of 
Forestry, University of Aberdeen, and a esta 

worker immediately a study o 
affect of this storm, the Forestry ion detailed 
& research officer, and the Macaulay Institute for 
Soil Research may study the correlation with soils. 
Until these and other studies are completed, only the 
broad patterns can be stated, and then only 


provisionally. 

Age and Height. The olearest oorrelation is 
between the height of the stands and damage. Few 
woods leas than 40 ft. in height have been $ 
it is thus the middle-aged and older woods that 
suffered. Tt is difficult to believe that this is explained 

by the known gradient of wind with 
height above ground, and oloser investigation is 
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Addis aged Boota: plne; In: Qextodin: Wood, -Baliogle Estate, Abardoenatilre, aper. ie storm Cannes on January 31. Photograph from 
the 


needed. This correlation is one reason why Forestry 
Commission woodlands have suffered relatively little 
damage, and that mamly in woods which they had 


Species. Most of the woodlands in the region are 
coniferous, and Scots pine is the principal species. 
It 18 normally deep-rooting and is usually considered 
wind-flrm. It has not proved so in this storm. In 
some, but not all, Scots pine woods, there 18 con- 
siderable breakage of stems at 6-12 ft. from the 
ground. European larch has shown greater resistance 
both to wind-throw and breakage; ıt has a more 
elastic stem and the timber is stronger. Both Norway 
and Sitka spruces have suffered wind-fall; but as 
they are shallow rooting and not considered wind- 
firm, one n&ted with surprise instances of greater 
reaistance relative to pine. The same observation 
applies to Douglas fir. 

Among broad-leaved species, beech is & common 

es 1n the lowlands of Angus, Aberdeenshire and 
the Moray Coast. Many of the trees are mature and 
over-mature, and the species has been considered, 
hitherto, as resistant to wind-throw. It has, however, 
suffered serious damage in this gale. It ‘is even 
more surprising that the deep-rooting oak has also 
not proved wind-firm. 

Stocking. In normal gale damage, there is often a 
correlation between damage and dense stocking. 
In woods where thinning has been neglected, the 
percentage of living crown is low and co tly 
the centre of gravity is higher than in woods ed 
sufficiently early and regularly. This storm does not 
appear to have left such a pattern; but a closer 
study may reveal correlations with stocking. 

Physiography. The factors comprised in this term 
are taken into account in planning forests and 
choosing species relative to wind risks. The effect 
of local shelter can be seen in this instance, but, 


à 


perhaps, leas clearly than usual. One point 1 note- 


,worthy : many of the woodlands that suffered most 


severely were growing at low elevations. 

So Conditions. Most of the soils in this region 
are derived from parent materials of glacial origin. 
It has been known for & long time that in this region 
there is often & compected horizon which may be 
relatively near the surface, and which may impede 
the downward penetration of tree roots, either 
directly or through 1it8 influence on soil water 
relations. 'The upturned roots in many woods con- 
firm this. Foresters have been aware of this problem. 
Indeed, more than a century ago, there are records 
of hand trenching to deal with it, and during the 
past twenty years, the deep ploughing on heaths 
carried out by the Forestry Commission and others 
has been done partly in the hope that depth of 
root: would be mcreased. The-opportunity will 
be therefore, to investigate the connexion 
between wind-throw and soil conditions. 


Risk of Insect Epidemics 


Because moat of the blown timber 18 Scots pine. 
insect pests attacking this species are the potential 
menace. The pine weevil, Hylobius abiets, breeds 
in the stumps and roots of pine, and the adults 
attack young trees. It will be necessary to keep 
this pest under observation; but as many of the 
roots are and will dry quickly, it is not 
thought that populations will rise steeply. Indeed, 
at one time on some parta of the Contment ‘pan 
felling’, namely, winching the trees over, was 
practised to reduce the incidence of this pest. 

The pine shoot beetles (Myslophilus piniperda 
and M. minor) are more likely tẹ be a menace. 
Both breed under the bark of felled, dead and dying 
pine, and the adults tunnel into living shoots of the 
crown. The now abundant breeding maternal will 
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almost certainly mean a rapid rise in populations, 
with consequential damage to adjoinmg crops. 
The pine, and ially the larger blown pine, should 
thus be sal first. 


Problems of Salvage 


The timber blown would have had & value standing 
of more than £4,000,000. It is casential, therefore, 
that it should be salvaged before deterioration, alike 
in the national interest and that of the owners. 
As already stated, 90 per cent is privately owned, 
and if a substantial part of ite standing value does 
not accrue to its owners, private forestry and the 
rehabilitation of private woodlands after the heavy 
war fellings will be prejudiced seriously in this region. 

Largely through the enterprise of the publio press, 
tho importano of tho problem of vago is rod 
widely, and Ministers of the Crown in Parliament and 
elsewhere have given aasurance of help. As soon as 
the firat surveys were completed, the Chairman of 


the Forestry esi vade &ooompanied by the, 


Director-General, to Aberdeen &nd met the 
Forestry Commission EAR Advisory Commuttees 
for the East and North Oonservancies of Scotland, 
consisting of representatives of private owners, 
timber merchants and others. The Conservator of 
the East Conservancy, Forestry Commission, has 
been put in general charge of the salvage operations, 
assisted by a small comimittee of resentatives of 
the regional advisory committees, owners’ o: - 
zations and timber trade associations. Tt has 
decided to aim at the completion of salvage within 
two years. Representatives of the home timber trade 
m Scotland estimate that there is sufficient sawmill 
capacity to enable this to be done. The neceasary 
additional logging t can be got. Labour is 
likely to be the limiting factor, and plans &re being 
worked out to obtain what is needed. The Forestry 
Commussion has suspended the licensing of standing 
softwood timber for clear felling in Scotland, so that 
the resources of the timber trade can be concentrated 
on the blown timber. 

Of the estimated 85 million cubic feet of timber 
blown, about 80 million is softwood from coniferous 
species, and 5 million of hardwoods from broed- 
leaved ies. Of the softwoods, it 18 estimated that 
about 12 million will go into pitwood and the balance 
into sawn goods. The hardwood will uce B&wn 
timber. The National Coal Board should be able to 
abeorb the pitwood. The quantity of sawn softwood, 
although large, is lees than 10 per cent of the annual 
consumption of this category m the United Kingdom ; 
henoe its absorption should not present serious 
difficulties, although unusually large quantities have 
been. purchased overseas for delivery in 1958. The 
hardsoods consist prinaip y of bgeoh, and of a 
quality not suitable for gaa use, but which 
could be sawn into See sleepers and crossings. 
If the British railways revert temporarily to war- 
time practice and take this ies for this purpose, 
it would be of assistance. timber will have to 
be transported longer distances than normal, both for 
conversion, and later to consumers. Thus the question 
of railway-rates will. be umportant in determining 

ces obtained by owners of timber. 

P MS css defui e Sul te Tosaeieed 
before the rapid and economic salvage of the blown 
timber is ensured, but none is insoluble. They 
must be solved if the effecta of this disaster to 
forestry in the northern half of Sootland are to be . 
mitigated by efficient salvage. 
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RÓLE OF VITAMINS IN. 
METABOLIC PROCESSES 


HE Nutrition Society held a symposium on “The 
Role of Vitamins in Metabolic Processes” in the 
Biochemistry Department of the University of 
Sheffield on December 20, 1952. The conference was 
attended by more tban a hundred and thirty members 
and guests, & number of whom took part in the 
discussions that followed the reading of the papers. 
The latter have been published in full in the Prooeed- 
ings of the Nutrition Soctety. : 

In opening the meeting, Prof. H. A. Krebe (Bio- 

chemistry Department, Sheffield) said that the sub- 
jects of the papers had been chosen with the idea of 
concentrating attention on the recent advances in 
this field, and for this reagon consideration of thiamine, 
riboflavin and nicotinamide- had been excluded. 
During the first session, papers were read dealing with. 
pantothenic acid, pyridoxin and vitamin B, sub- 
stances which are growth factors for micro-organisms 
as well as for higher animals and which have been 
shown to have direct connexions with certain meta- 
bolic reactions. During the second mBeemion, the 
fat-soluble vitamins and vitamin O were considered ; 
despite the existence of a oonsiderable body of 
knowledge relating to the effecta of their deficiency, 
comparatively little is known of the nature of their 
direct ac pe peann im metabolio processes. 

Hughes (Medical Research Council Unit 
for P aun in Cell Metabolism, Sheffield) showed 
how the bound forms of pantothenio acid, discovered 
through the use of micro-organigms for the assay of 
the vitamin, can now be seen to be various stages m 
the synthesis or breakdown of A. The 
provisional structure assigned to ig coenzyme 
incorporates & phosphorylated adenosine pyrophos- ' 
phate- and pantetheine, which is a peptide-like 
compound formed from thenio acid and 
mercaptoethylamine. The thiol group of the latter 
acta as & carrier of acyl groups in a variety of meta- 
bolic reactions. The oxidation of pyruvic acid, for 
example, resulta in the formation of acetyl coenzyme 
Se ee ee did 
citric acid, thus furthering the oxidative metabo. 
of carbohydrate, or may contribute to the synthesis 
of & fatty-acid molecule. Suocinyl coenzyme A, and 
probably other acylated forms of the cobnzyme, may 
arise from other oxidative reactions and may serve 
m other synthetic reactions—for example, the 
synthesis of porphyrins. 

The signs of pantothenic deficiency in the rat 
include striking changes in the adrenal oorter. 
arp evidence might suggest that these arise, 

an increased end placed upon this 
d of the gland and, secondly, from a laok of abihty 
to perform the synthesis of steroids as a consequence 
of a lack of coenzyme A. Many tissues, including the 
adrenal cortex, become depleted of coenzyme “A 
when the diet is deficient in pantothenio acid, and 
the liver, which 18 the last to suffer depletion, shows 
a reduced capacity to acetylate sulphonamides. The 
greying of the fur and the secretion of porphyrin by 
the glands may be secondary effecta of the 
disturbance of adrenal functions. 

Dr. H. M. Sinclair (Laboratory of Human Nutri- 
tion, Oxford) reviewed the characteristio signa of 
deficiency of pyridoxin in the rat, and m. other 
animals. These include changes in the skin (erythama 
and cdema with superficial hyperkeratosis and 
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atrophy of the transitional layers), æ -miorooytio 
anemia, and & characteristic gait with, occasionally, 
epileptiform flte, suggesting changes in the central 
nervous system. Increased vascularization of the 
skin in rate is not accompanied by vascularization of 
the cores. 

As with pantothenic acid, these signs of deficiency 
bear no.simple relation to the known functions of the 
vitamin, as & coenzyme. In the form of pyridoxal 
er tied it is apparently concerned with the general 

oliam of amino-acids, as the coenzyme of 
transamination reactions. It is also required by 
bacteria for the breakdown of serine and cysteine, 
and the decarboxylation of certain other amino- 
acids; and for the synthesis of tryptophane by 
Neurospora. No satisfactory connexion can be estab- 
lished between the effects of deficiency of the vitamin 
and a lowered histaminase activity, as was suspected 
at one time. 

Consideration of the possible connexions between 
these coenzyme functions and the changes in various 
tissues of the rat oan go no further than speculation 
that protem synthesis is umpaired, and that lesions 
appear where the tissues are most subjected to 
trauma and thus most need repair. This general 
connexion between the vitamin and protein meta- 
boliam is supported by observations on certain aspects 
of the protein metabolism of deflaient animals. 

Dr. J. W. G. Porter (National Institute for Research 
in Dairying, Reading) reviewed the many resulte 

ing that vitamin B,,, like folic acid, is con- 
cerned with the metaboliam of one-carbon fragments, 
such as formyl and methyl groups, in animals and 
bacteria. In this case, however, the evidence does 
not extend to the identification of the vitamin as the 
coenzyme for & specific reaction. Methionine can 
partly replace vitamin B,, in the nutritional require- 
ments of rate and chicks, and oan wholly replace it 
for certain mutants of E. cols. Thymidine has been 
reported to produce hsmatopoietic responses in man 
and the pig, and it can replace vitamin B,, for the 
growth of Lactobacillus leichmanni. In both cases 
the explanation could be that the vitemin is required 
for the methylation of the normal precursors of these 
substances. These observations connect vitamin B,, 
with protein and nucleic acid synthesis. 

A possible clue to the form in which it functions 
lies in the presence in fæces of several forms of the 
vitamin, having different activities when tested on 
various organisms. At least flve such forms are now 
known: of these, all are active towards E. cols, but 
two have little-or no activity for Lb. leichmannii. 
All these forms have been found in small amounts in 
ox liver. 

The presence of cobalt in the vitamin has provoked 
an investigation of its relation to cobalt deficiency in 
ruminants, and the most recent resulte indicate that 
doses of vitamin B,, large in relation to those used 
to treat pernicious enemis will cure the symptoms 
of cobalt deficiency in sheep. 

Prof. O. P. H. Dam (Afdeling for Biokemi og 
Ern&ering, Danmarks Tekniske Hejakole, Copen- 
hagen) was prevented from attending by illness, but 
his paper, entitled “Recent Studies on Vitamin K”, 
was read for him. He outlined the relationship 
between vitamin K and blood coagulation, pointing 
out ita complexity. The fact that the plasma from 
chicks treated with dicoumarol, or with coumachlor 
(a rodenticide: 3-(a-phenyl-B-eoetylethyl)-4-hydroxy- 
coumarin), shortens the pro in time of plasma 
from chicks deficient in vitamin K, and vice versa, 
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shows that more than one coagulation factor i8 
lacking in vitamin K deficiency; but mixing the 
two plasmas does not bring the prothrombin time to 
its normal value. There are differences between 
natural vitamin K and synthetic substitutes for it, 

suon as menaphthone (2-methyl-1,4-naphthoquinone); 

the latter do not counteract the effects of adminis- 
tration of dicoumarol, and the natural vitamin gives 
& faster reduotion of prothrombin time in cbicks 
deficient in vitamin K. Prof. Dam thought it more 
likely that dicoumarol displaces vitamin K from an 
enxyme system than that it inhibita the synthesis of 
the vitamin. About 10 per cent of a dose of diooumarol 
labelled with radioactive carbon was found in the 
liver after twenty-four hours. Simultaneous adminis- 

tration of a vitamin K substitute inoreased the rate 
of disappearance of the diooumarol fram the liver ; 
the longer the dicoumarol was present in the liver the 
greater ita effect on the prothrombin time. 

There are natural variations in the clotting time of 
blood. A very extensive survey in Copenhagen has 
shown that for three days after birth there is a rise 
in the prothrombin time, which may be prevented 
by the administration of vitamin K to the mother 
anie partum, or to the infante. Irrespective of trest- 
ment, the (lower) adult level is not reached for mix 
months. That hamorrhages in the new-born cannot 
be entirely due to the moreased prothrombin-time is 
indicated by the observation that there is & seasonal 
variation in the frequency of hmmorrhages, but not 
in the prothrombin time. Prof. Dam compared the 
observed decrease in mortality attributable to 
vitamin K therapy in Copenhagen, one per thousand 
births, with the extremes of optimism and pessimism 
attending ita first discovery 

In reviewing the Shea fat-soluble vitamina, Dr. T. 
Moore (Dunn Nutritional Laboratory, Cambridge) 
began by pointing out certain differences between 
vitamins A, D and E. The daily doses for rata are, 
respectively, 0-025, 0-5 and 50 ugm.; and whereas 
the precursor of vitamin A, f-carotene, is readily 
converted to the vitamin in the body, the immediate 
precursor of vitamin D is formed m the body but 
cannot be converted to the active form without the 
aid of ultra-violet light. Vitamin A has a well-defined 
role in the cyolio formation of rhodopsin in the eye, 
and in some organisms this may be ita sole function. 
However, in mammals only & minute fraction of the 
total vitamin A is present in the retina, and in 
deficiency of the vitamin characteristic changes are 
seen in the epithelial tissues, possibly due to the 
replacement of muooprotems by keratin. In the 
vaginal epithelium the effects of cestrogens and 
vitamin A oppose one another, and exoees of either 
may counteract the normal effects of the other. Tho 
metabolic reactions underlying these effects are 
unknown. 

No detailed understanding of the action of vitamin 
D in promoting calorfication exists ; but some attempts 
have been made to substantiate the hypothesis that 
1t acta directly on the conversion of phosphate from 
the organic to the inorganic form. 

The observation that methylene blue can cure or 
prevent some of the symptoms of vitamin E defici- 
ency, in particular the pigmentation of the uterus, 
suggests that vitamin E may have two functions in 
metabolism: one to serve 48 an intracellular anti- 
oxidant, the other & more specific one connected with 
reproduction. In vitamin E defloiency there are 
chemical changes in the muscles, inoluding the 
depletion of creatine, and there is evidence of mter- 
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ference with protein metabolism. The red blood cells 
of rata deficient in vitamin XE are hsamolysed by- 
dialurio acid. 

In the final paper, Dr. L. J. Harris (Dunn Nutri- 
tional Laboratory, Cambridge) examined the literature 
which, ite ita bulk, still leaves us without evidence 
fora ifioc metabolic role of vitamin O. Among the 
aiden hypotheses was one sasociating ascorbic acid 
with collagen formation, and also the more general 
theory that oertain formative ocells, such as osteo- 
blasta, show reduced activity; in these cells the 
vitamin bas been found to be concentrated in the 
Golgi apparatus. 

Recent studies have established that the meta- 
bolism of tyrosine is affected. The intact scorbutic 
animal (including man) fails to oxidize completely 
additional ine fed to it, and tissue slices from 
deficient animals oxidize tyrosine less rapidly than 
normal. s 

The extent of conversion of folio acid into folinic 
acid ig reduced in deficiency of the vitamin, a finding 
which might explain a suspected connexion between 

and ansmia 


The adrenal gland, the original source of Szent- 
Gyorgyi’s 'hexuronio acid’, contains high concen- 
trations of the vitamin, and investigations are in 
rogrees to see whether any ifilo relation exists 
Parmoor the activity of the cortex and the 
funotion of the vitamin. 

The great majority of animals can synthesize 
vitamin C, but, ough glucose is known to be ite 
precursor, it is still not known whether synthesis is & 
property of alt oells of the body, or whether certain 
tissues are specialized for this purpose; similarly, 
the function of the vitamin in planta is still obscure. 

J. B. D. Baoon 


ROYAL SOCIETY MOND 
LABORATORY, CAMBRIDGE 


By Dr. D. SHOENBERG 


TES Royal Society Mond Laboratory was 
formally opened on February 3, 1933, by Mr. 
Stanley Baldwin, then Chancellor of the University. 
The twentieth anniversary of this occasion was 
recently celebrated by & party, preceded by demon- 
strations of phenomena at very low’ temperatures. 
In this brief review of the work of the Laboratory, 
it is appropriate first to recall how much it owes to 
the initiative and enthusiasm of Dr. P. Kapitza, 
who was its first director. Soon after Kapitza came 
to Cambridge in 1921, he became interested in 
xcd. the eevee ae ane ot 
flelds, this led him to think of the ility of 
using magnetic flelds much larger than usually 
available in electromagnete but lasting for only a 
amall fraction of a second. By limiting the duration 
of flow of a current in & ooi to 1/100 sec., much 
higher currenta can be used without producing too 
much heat, while at the same time 1/100 sec. is 
usually le for the full establishment of any 
magnetic effect to be studied —thus, for example, an 
a- icle spends only about 10-* seo. in the apparatus. 

itza first this principle in practice by 
discharging a specially desi accumulator battery 
through a coil, and breaking the current within a 
very short time of making by various automatic 
devices ; by this means he studied a-ray curvatures, 
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and later the Zeeman effect. The success of these 
preliminary experiments, in which flelds of order 
100,000 gauss were obtained, led him to think of 
more reliable methods of achieving still greater flelds, 
and eventually he aet up & electric alternator 
which, during Bara groe i E 
connected acroas a coil to give & of 800,000 
gauss over & volume of several cubic centimetres. 
The i t required considerable space, not 
only because of the large size of the machine and 
control gear, but also because, in order that the 
mechanical shock of the discharge should not disturb 
the delicate recording oscillographs, these had to 
be placed at a distance of about thirty yards away 
from the gensrator—a distance greater than that 
travelled by the shook wave in 1/100 seo. 

was provided on a site now oocupied by the Depart- 
ment of Physical Ohemistry, and Kapitza oarried 
out & series of pioneer researches on various magnetic 
properties of matter—perticularly the change of 
resistance of metals in a magnetio fleld, and also a 
study of magnetostriction and susceptibility. Many 
of the effects studied became m more striking 
at lower temperatures, and this led Kapitza to con- 
struct a hydrogen liquefier and to think of a helium 
liquefler in order to exploit mare fully his high-fleld 
technique. It became clear that more laboratory 
space would be required to house such a complex 
of magnetic and cryogenic research, and the Royal 
Society made available funda from a bequest of 
Ludwig Mond in order to build a new laboratory 
ile Na alc a et aE ap Mus 
appointed Kapitza to be Measel profeasor and director 
of this laboratory. 

The special requirements of the Laboratory led to, 
an unorthodox but attractive design of building, the 
central feature of which is & large hall for the high- 
fleld i around which are grouped various 
smaller rooms for research and for the technical 
services (liqueflers, workshop and machine room); 
apart from some office accommodation and a oon- 
ference room on an upper story at one end, the 
laboratory is mostly on one floor. The central hall 
later lost its primary function; but I think everyone 
who has worked in the Laboratory will agree that it 
has served & useful secondary function in leasening 
the isolation of the individual research rooms and 
roviding & spacious atmosphere which is, perhaps, 

ing in the more conventional type of laboratory 
built around narrow oorridors. 

As soon as the new Royal Society Mond Laborato 
bad been and the various machines 
Kapitxa set to work to build a helium liquefler. In 
characteristic style he preferred to design an entirely 
new type of machine rather than copy existing ones, 
and he was successful in developing & liquefler in . 
which cooling below liquid-nitrogen temperatures 
was achieved by an expansion engine, and no liquid 
hydrogen was used (although, of course, liquid hy 
gen was available from & separate liquefler if i 
for investigation at higher temperatures). It is 
interesting to note that Kapitza’s machine was 
the forerunner of the Collins helium liquefler, which 
bas become commercially available, and has been 
largely responsible for the enormous development of 
eryogenio research in the United States in recent 


years. 

Just when it seamed that the Laboratory was ready 
to carry on full-scale research at low temperatures 
and high magnetic flelde, & serious setback oocurred 
when Kapitza was unable to return to Cambridge 
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from & visit to the U.S.S.R. When it became clear 
that this situation was likely to continue, it was 
eventually decided to sell his high-fleld equipment 
to the U.S.S.R. so that Kapitza could carry on his 
work in Moscow, and to develop the Cambridge 
laboratory primarily as a oryogenic rather than a 
magnetic laboratory ; J. D. Oockoroft, who had been 
closely &seoci&ted with Kapitza in much of his early 
work, was put in charge of the laboratory. Up to 
this time, cryogenic research at the temperatures 
made available by the use of liquid helium had been 
almost an exclusive monopoly of the Kamerlingh 
Onnes Laboratory at Leyden, though, on & smaller 
scale, work had been going on in Toronto, Berlin, 
one or two centres in the United States, and had 
just started in Oxford. A number of quite new and 
unexpected phenomena, such as superconductivity 
and the -transition in liquid helium, had been 
discovered in Leyden; but these were, as yet, little 
understood, and there was stil plenty of scope for 
relatively simple experiments designed to investigate 
points of prinoiple. 

During the next few years work, the policy of 
carrying out such experiments yielded handsome 
dividends. J. F. Allen and various collaborators 
(A. D. Misener, J. Reekie and E. Ganz) took up the 
study of the properties of liquid helrum below the 
A-point. Investigation of the anomalously high heat 
conductivity led to the discovery of the striking 
‘fountain effect’, which showed that the heat flow 
was intimately associated with material flow. This 
was followed by the discovery that the liquid could 
flow in fine channels with an almost complete 
absenoe of viscosity, and this led eventually to the 
concept of a superfluid component of liquid helium. 
By & curious coincidence, Kapitza, in his new Moscow 
laboratory, had turned amde from his inveetiga- 
tions et high magnetic fields and. made the dis- 
covery of superfluidity in fine channels independently 
at the same time. D. Shoenberg took up various 
questions of the magnetic behaviour cf super- 
conductors whicb, following the discovery of the 
Meissner effect, were beginning to excite interest ; 
later, his studies of the magnetic susceptibility of 
amall superconducting particles in mercury colloids, 
in parallel with expermenta by E. T. 8. Appleyard 
and others on dead rues thm films, proved 
the reality of the small de of penetration (of 
order 10-* em.) of a magnetic fleld into a super- 
conductor, which had been envisaged in the theory 
of F. and H. London, and demonstrated that this 
depth of penetration was strongly E Ped Dn n 

ture. At the same timo, J 
designed water-oooled coils to give Steady flelds of 
up to 50,000 gauas and used them in the development 
of the technique of adiabatic demagnetization, which 
had been recently opened up m Leyden and in Oxford, 
as a practical method of working at temperatures 
below 1° K. 

All this work was interrupted by the Second 
World War, and for the next six years the Laboratory 
was turned over to various researches for the defence 
ministries. Late in 1945, cryogenic research was 
started again, first under Allen’s direction, and 
since 1947, when Allen was appointed to the chair of 
natural philosophy at 8t. Andrews, under Shoenberg. 
Perhaps the most striking advance since the War 
has been the application, by A. B. Pip of 
the radar techniques developed during t War 
to problems of superconductivity. He has studied 
the behaviour of superconductors at very high 


NATURE 


459 


frequencies—where the resistance is no longer zero, 
but drops only gradually as the temperature is 
lowered—and has developed methods of studying 
the depth of penetration which are not only more 
acourate than the colloid method and other ‘statio’ 
methods developed in the Laboratory since the 
War but also lend themselves better to & variation 
of physical conditions such as orystal orientation 
and purity. These investigations have reached a 
stage where the London theory, which provided 
such & valuable interpretative guide in the past, is 
beginning to prove inadequate, and Pippard’s results 
are indicating the direction in which the theory needs 
modrfication. Other researches on superconductivity 
by E. R. Andrew, T. E. Faber, J. M. Lock and D. 
Shoenberg have cleared up some of the puzzles con- 
nected with the mtermediate state in the transition 
from the nduoting to the normal phase, and 
have arable! the magnitude of the surface tension 
between the phases to be estimated. New data have 
also been obtamed by Q. T. Pullan on the behaviour 
of the thermoelectric power in the transition and by 
J. K. Hulm and B. B. Goodman on the thermal 
condustivity of superconductors; the adiabatic 
demagnetization technique is being used to extend 
the latter data into the range below 1° K., which is 
of particular interest theoretically. 

A by-product of Pippard’s work on superconductors 
has been his study of the anomalous akin effect in 
normal metals, which sets in when the electron mean 
free path becomes comparable with the skin depth— 
as occurs at very high frequencies and low tempera- 
tures. Pipperd'a semi-quantitative explanation of the 
effect was developed in detail by G. E. H. Reuter 
and E. H. Sondheimer, and comparison with the 
more detailed experiments later carried out by 
R. G. Chambers has provided new information about 
the parameters which enter into the electron theory 
of normal metals. The de Haas — van hen effect, 
(a periodio variation of magnetio susceptibility with 
field strength) provides somewhat similar information, 
eae eee ee Boe E NK 
covered this effect in a number of metals. Quite 
recently he has developed & new method of studying 
the effect at high flelde produced by discharging 
a large condenser through a coi, thus on a4 
modest scale reviving the Kapitza tradition in the 
Laboratory. 

Work with liquid helium since the War has been 
carried on by K. R. Atkins (now in charge of tho 
Toronto cryogenic laboratory), D. V. Osborne, A. O. 
Hollis-Hallett and C. E. Chase. One of the most 
important researches has been the measurement of 
the speed of ‘second sound’ down to about 0-1? K., 
which proved to show just the rise predicted by 
Landau’s theory. Other work has included studies 
of the helium film, the hydrodynamio properties of 
liquid helrum and the absorption of sound. Rather 
as in superconductivity, here too, the further the 
experimenta are pushed the more evident does it 
become that existing theories are in need of 
improvement. 

In the course of all these researches the esential 
sunplicity of experiments which was characteristic 
of the early days of the Laboratory has to some 
extent been lost with the necessity for more accurate 
measurements of leas easly studied properties. More 
and more complicate devices have had to be acoom- 
modated in ever larger liquid-helium ‘dewars’, 
while at the same time the number of projects 
going on simultaneously has also increased. For these 
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reasons the Kapitza liquefler which had rendered 
such excellent service for many years was abandoned 
in 1949, when Ashmead built a larger liquefler, 
wo on the more conventional cascade principle, 
but yi 3-7 litres hour instead of the previous 
1:8. Thi Pain in ield was achieved by making use 
of the full capacity of the hydrogen and helium 
compressors of the Laboratory, and particular 
attention was paid in the design of the liquefler to 
ease of servicing. At present, a8 many as six or 
seven separate ‘helium runs’ oen be carried on 
simultaneously on each of the two ‘helium days’ 
every week, and it is h that the flexibility of 
experimenting will be further improved soon, 
when & large liquid-helium storage veasel is brought 
into use, Bo that it will be possible for liquid helium 
to be used at any time. 
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In such & brief account as this of twenty years 
work, it has been scarcely possible to do more than 
pomt out the main trends; and inevitably some of 
Ue ee E 

n paramagnetiam before the War by H. M. Barkla 
and E. B. Shire, J. Ashmead and J. Reekie and more 
recently by O. G. B. Garrett—have found no mention. 
In its main lines of research, on nduotivity 
and liquid helium, the work of the Vaboreicy has 
helped in clarifymg many tangled questions; but 
though m some ways it is now clearer what it is that 
has to be explained, the underlymg fundamental 
theories are still far from developed. ‘This is an 
attractive situation for the e i in the 
challenge it offers, and it is hoped that the Laboratory 
will play & part in the future in reaching the deeper 
understanding which is still lacking. 
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NEWS and VIEWS 


Wool Textile Engineering at Leeds: 
Dr. Alfred H. Nissan 


AN interesting development in the t of 
Textile Industries of the University of is the 
recent appointment of Dr. A. HL Nise aa the firmi 
holder of the research chair of wool textile engineering, 
which was endowed in 1947 by the Wool Industry 
Surplus Oloth Corporation and the National Wool 
Textile Export Corporation with donations eaten 
to £52,500. Dr. Nissan is a graduate in ohemios 
engin: of the University of Birmingham; he 
waa & the Sir John Cadman Medal and the 
Burgess Medal and Prize of the Institute of Petroleum. 
After carrying out research for the degree of Ph.D., 
he was appointed to the staff as lecturer in petroleum 

uction in 1939 and proceeded to the 
degree of D.So. in 1943. During the War he worked 
under the direction of Prof. F. H. Gerner on flame- 
thrower problems, including the hydrodynamice of 
flow of complex visco-elastic systems and chemical 
engineering problems connected with the develop- 
ment of a novel flame-thrower fuel. In association 
with L. Grunberg, he also devised an interesting 
method of making sea-water potable by ramoving 
the chlorine ion with silver oxide and the sodium ion 
with uranium oxide. After the War, Dr. Nissan's 
attention was turned to combustion proceases in 
diesel engines and the properties of detergent oils as 
lubricants, until he was appointed head of the Central 
Research Laboratories of the Bowater Pa Cor- 
poration, Ltd., in 1947. “There he has had inter- 
esting and satisfymg experience of developing a 
strong and successful research team fram the amallest 
; he should find equal opportunities in the 

work of the new chair to which he has been appointed. 


riculture : 
. A. C. Herkiots 
we G. A. O. HERXLOTS, ge is su Mr. 
dd dins as of the Im College of 
(aeo Nature, 170, 564; 1952), 
Fees ad aaide idee d. H. Priestley, 


Imperial College of or 


Walter Q and F. F. Blackman. In 1928 he 
went to Hong Kong University to take charge of the 
new of Biology. His first interest in 
natural ry found expression in the ten volumes 


of the “Hone Kong Naturalis" and in books on 
trees, orchids, natural history and birds. His interest 
then extended to economic products; and the 


Journal of the Hong Kong Fisheries Research 
Station, & book on food fishes, and another on 

le cultivation, were the practical outoome. 
The problem of nutrition a to him, and he 
was fortunate in being secon: to Dr. B. 8. Platt’s 
nutrition survey unit in Nyasaland for six months in 
1939. On his return to Hong Kong his services were 
lent to the Government, first in connexion with flre- 
wood supplies; later, as scientific adviser to the 
Food Controller, he helped in the establishment of a 
siege reserve for 1,800,000 le. Following forty- 
three months internment by the Japaneses, when he 
had practical experience of poverty and malnutrition, 
he was entrusted with the task of re-organizing the 
pepe ae ae and organizing vegetable uction 
on a scale in Hong Kong. (Hong Kong now 
sells wholesale 30,000 tons of fish and more than 
740,000 tona of locally produced vegetables annually.) 
As secretary for development he was responsible for 
poe ere Ob dau al quan o ioulture and for 
the administration of departments of gardens, forestry 
and of the fish and vegetable marketing organizations. 
Sinoe 1948 he has been secretary for Colonial agri- 
cultural research at the Colonial Offioe—an appoint- 
ment which has enabled him to vimt most of the 
Colonies of the British Empire. 


Instruments and Accessorles for Use with’ Radlo- 

active isotopes 

Ts second edition has been published of ''Instru- 
ments and Accessories for Radio-Isotope Applica- 
tions", a useful brochure for the potential users of 
radioactive isotopes, edited by Dr. ect Taylor and 
A. G. Peacock (pp. 20. London: Scientific Instru- 
ment Manufacturers’ Research Association, 1952; 
free). Without detailed knowledge, the selection of 
suitable electronic equipment may be very difficult, 
and the details given of the various detector elements 
and associated. I used for radicactive assay 
and radiation monitoring, together with the names 
and addresses of manufacturers, will therefore be of 
considerable assistance. The brochure is divided into 
sections, dealing with assay instruments, including 


Geiger, ional, and scintillation counters, and 
ionization ; monitoring instruments; geo- 
logical survey prospecting ven pee special metru- 
menta, including material-thi gauges, pulse- 


amplitude analysers, D.o. amplifiers and oscilo- 
scopes ; and &ooemeory equipment, oe ee 
contamers and handling equipment, ry 
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furnishings and dry boxes, mass spectrometers and 
Ts 


Ug ape In addition to the Isotope 

Information ce of the Atomic Energy Research 

Establishment, from which details of the isotopes 

available, coat, method of delivery, eto., can be 

obtained, Isotope Developments, Ltd., (120 Moor- 

gate, London, E.0.2) and Tracer Processes, Ltd., » 
(385 Oxford Street, London, W.1) are listed as 

consultants on radioactive tracer techniques. Three 

books are recommended for further information on 

radioactive isotopes and counting-tubes. 


Physiology of Rubber Tapping 


AxN attempt has been made by J. P. Riches and 
E. G. B. Gooding (New Phytol., 61, No. 1, 1; 1952), 
and by E. G. B. Gooding (tbid., 11), on the basis of 
work done at the Rubber Research Institute, Malaya, 
to give & more exact account of the forces at work 
and the processes involved when rubber trees are 
tapped for latex. The general conclusions of Ariss 
and Frey-Wyssling are retained in & modified form. 
When & trunk is first tapped, the latex is of high 
concentration and high viscosity. As a result of 
exudation at the cut surface, there is & fall in the 
internal pressure at the cut ends of the latex vessels ; 
but, because of ite resistance bo movement, only & 
amall amount of latex is forced out, and the drop in 

extends over & short length of vessel only. 
Even though dilution takes place in the affected 
region, the concentration and viscosity of the latex 
are stjll so great as to offer resistance to its exudation. 
The resistance to movement of the latex has an effect 
similar to & positive turgor pressure: water is taken 
in alowly, and preesure release in distant parts of 
the vessel is delayed. Hence the slow exudation of 
only slightly diluted latex. These ideas are followed 
up in their application to subsequent teppings during 
which flow mes easier, concentrations become 
lower, and the region affected by the exudation more 
extensive. Related aspects are also considered. In & 
further contribution (tbid., 51, No. 2, 139; 1952), the 
effoct of various factors on the concentration of latex 
is considered. 


Studles on the Lymneldz 


In an extensive monograph entitled ‘Recent 
Lymnæidæ : their Variation, Morphology, Taxonomy, 
Nomenclature and Distribution", COEPI of 228 
pages, illustrated by 369 text-figures and 5 plates 
(Kungl. Svenska Vetenskab. Hand., Bd. 8, No. 1, 
19051. Stockholm: Almquist and Wiksell ; London : 
H. K. Lewis and Co., Ltd. ; 25 kr.), Bengt Hubendick 
has reviewed the taxonomy and nomenclature and 
discussed oritically the distribution of the living 
Lymnmide. As the result of a careful study of many 
examples of sixty-nine populations from different 
localities in Scandinavia, the author describes in 
Part 1 the variations, considered morphomeirically, 
of the im t species Lymnaa peregra. The range 
of variation disclosed in the shell and reproductive 
organs is truly remarkable and no doubt played ita 
part in causing the author to become a ‘lumper’. All 
too frequently collectors, having found & few speci- 
mens in & new locality whioh differ from the actual 
type in & few or some particulars, have erected a new 
species without pausing to consider the entire range 
of variation of the original population even in the 
type locality ; have also omitted to take into 
account the possibility or extent of ecophenotypical 
variations. In Part 2 of the monograph Mr. Hubendick 
passes on to discuss the value and applicability of 
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morphological characters in the determination of 
species. In the course of this he has examined & 
wide specific range of material not only from the 
shell but also, wherever possible, by dissection and 
by serial sections of the male copulatory organs. 
Part 3 is & oritioal review of the recent Lymnwids 
considered under biogeographical regions in the light 
of the preceding mass of information. Finally, a 
bibliographical list of the previously recorded 
Lymnæid® is provided, excluding the specialized 
Lancingj, which includes & number of genera and 
about a thousand specific names. These the author 
has reduced to three genera and forty species with a 
number of varieties. This work will remain indis- 
pensable to workers in the fleld for many years. 


Pocket Check List of Malayan Timber Trees 


Ix Malayan Forest Records, No. 17, Mr. J. Wyatt- 
Smith has prepared a ‘Pocket Check List of Timber 
Trees" for use by Malayan forest offloers (pp. 716: 
Kuala Lumpur: Forest Department, 1952; 3 Malay 
dollars or 7s. 6d.). The list includes all trees which 
reach timber size, fixed arbitrarily at 4 ft. in girth at 


breast height. A limited number of common small 
trees, alth they do not reach timber height, are 
included as being of importance in providing poles 


and firewood used locally. This publication does not 
suffer from the disadvantage that attends many other 
forestry manuals of being too bulky to be taken out 
into the fleld. Indeed, this small volume is intended 
as & book of reference, and its regular use should 
ensure that only preferred vernacular names are 
employed and correct symbols used for enumeration 
Surveys and linear sampling. The book is divided 
into four parte as follows : list of Dipterocarps ; list 
of non-Dipterocarpe ; alphabetical index to eclentiflo 
names of all trees included in Parts 1 and 2; keys to 
groups and species of Dipterocarps. An interesting 
addition is & translation into Malay of the intro- 
ductory notes to Parta Land. 3 for the bonafit of the 
Malay field staff of the Department of Forestry. 


Housing In the Tropics 

Taa problem of low-cost housing in tropical areas 
18 the main topic of the sixth bulletin ın the series on 
Town and Country Planning published by the United 
Nations Department of Social Affairs. The bulletm 
states that the great majority of dwellings in the 
villages, town and cities of the tropics are woefully 
deficient in the essential physical and social require- 
menta of shelter. Overoerowded, structurally unsound, 
insanitary and infested with vermin, they lack the 
simplest arrangements for cooking and storing food 
or for washing ; they are far removed from the moet 
modest concept of standards of legally established 
minima. The bulletin also presents articles on design 
and construction for tropical housing, suggestions for 
improving sanitation in tropical areas and examples 
of how numerous communities have achieved better 
housing through ‘self-help’ projecta. International 
activities in the field of tropical housing are reviewed 
in & section covering actions taken by the United 
Nations and several Specialized Agencies, technical 
assistance given by the United Nations and other 
organisations, and housing discussions at recent 
international or regional conferences. 


Manchester Public Libraries: Annual Report for 
1951-52 


Taa hundredth annual report of the Manchester 
Public Libraries Committee, covering the year ended 
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March 31, 1952 (pp. 55+ 10 pl. ; Manchester : Central 
Library, 1952), records & slight decrease in the total 
issue of nearly six million vohmmes, continuing the 
trend in the adult lending libraries since the general 
increase in the cost of bookg enforced a reduction in 
the purchase of several copies of a popular book. 
The photographic reproduction service is in such 
demand that many requests from beyond the con- 
fines of the City have had to be declined. The value 
of this service has been demonstrated most effectively 
in the Technical Library, which has ite own photo- 
graphic equipment. The report indicates the way in 
which this Library is being developed in the closest 
possible liaison with the various specialist libraries 
and industrial organizations, and the value of such 
technical library service is now becoming recognized 
by industrial firms. Its seating capacity is taxed to 
the utmost, and although the total issue of items was 
186,095 compared with 186,014 in the previous year, 
the number of books issued on request at the counter 
again increased in all subjects, especially in tech- 
nology. The trade catalogue collection now exceeds 
ten thousand items, nearly six thousand of which 
were consulted during the year—an increase of 50 per 
cent, Stress is laid on the assistance given to readers 
by the staff of both the Technical Library and the 
Commercial Library and Information Department. 
In view of the centenary of the Man- 
chester Publio raries, & chronological table from 
the purchase of the first ing, the Hall of Science, 
Campfleld, on June 10, 1850, is included with the report. 


Large-volume Measuring-Flasks 


Messrs. H. J. ErnioTrT, Lrp., E-Mil Works, Tre- 
forest Trading Estate, Nr. Pontypridd, Glam., state 
that from time to time they reoeive inquiries from 
-laboratories in Great Britain and abroad formeasuring- 
flaaks of 3, dida i litres capacity; the maximum 

available is only 2 litres. Their 

eadem on is that the demand would be 

to about a dozen of each size per annum, which 

would scarcely the expense of obtaining the 

necessary moul Scientific workers i are 

invited to write to Messrs. H. J. Elliott, to assist 

the firm in deciding whether to undertake the 
production of measuring-flasks of large capacity. 


Nuffield Foundation Gerontological Research 
Fellowship 


Taa Nuffleld Foundation, as part of ita programme 
for the care of old people, is offering a research 
fellowship, of professorial status, for research on the 
scientific of ageing, or alternatively one or 
more fellowships of less senior status. The award(s) 
De ee y eee ee 
Kingdom and is cants of either sex, 
usually not more in ees years of age. The 
senior fellowship will anna be made for & period 
of five years, renewable for five more years, and will 
be worth not leas than £2,000 a year plus super- 
annuation and child allowance; research expenses 
will be met by the Foundation, including vision. 
for research aasistants, apparatus and icians. 
If, instead of this appointment, one or more fellow- 
will be 


returned before June 1, and 
be obtained from the Secretary, Nuffield Foundation, 
Nuffield Lodge, Regent’s Park, London, N.W.1. 
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Sixth International Congress of Microbiology 


Tun Sixth International Congress of Microbiology 
will be held in Rame during September 6-12, 1958, 
under the presidency of Prof. V. Puntoni, director of 
the Institute of Hygiene, University of Rame, with 
Prof. E. Biooca, director of the Institute of Parasit- 
ology, University of Rome, as secretary-general. The 
following is & provisional list of the sections into 
which the Congress will be divided: general mioro- 
biology oooh dann metaboliam, growth factors, 
ete.) ; itors (antibiotics, chemothera- 
peutios, neue): genetios ; pathogenicity (viru 
lenoe, toxins); microbiologioal technique and 
diagnosis (large-scale ahaa of micro-organisms, 
quantitative microbiology, ete.) ; 
logy ; immunological chemistry ; 
plant viruses; bacteriophages ; rickettaim ; sobizo- 


biology applied to 
biology and fermentations ; microbiol 
hygiene ; and microbiology of milk foodstuffs. 
Since the preliminary programme was prepared, 
the Organizing Committee has decided to establish 
& sub-section on bacterial taxonomy. All those 
wishing to read pepers must send im titles and 


applied to 


abstracts (not exceeding five hundred words) 
before A: 80. In connexion with the Oongrees the 
Istituto iore di Sanitaé is planning six symposia, 


at which the lectures will be by mvitation only. The 
ia will be on the following subjects : bacterial 
sl ; microbial metaboliam; nutrition and 


growth factors ; inhibitors and chemo- 
nds oa morphology, biology and systematics of 
the inomycetales; and host-virus interactions. 


Further information can be obtained from the VI 

Congresso Internazionale di Microbiologia, Istituto 

d'Igiene “G. Sanarelli’’, Città Universitaria, Roma. 

Faraday Soclety: Fiftieth Anniversary and Hun- 
d h General Discussion 


Taa fiftieth anniversary celebrations and the one 
hundredth discussion of the Faraday Society 
will be in the Royal Institution (21 Albemarle 
Street, Landon, W.1) ing April 16-18 under the 
presidency of Prof. H. 8. Taylor, dean of the Graduate 
School, Princeton University. The programme for 
April 16 will consist of addresses by two founder- 
members, Prof. F. G. Donnan and Bir James Swin- 
burne; an address by Si Harold Hartley on 
ea Faraday as a Physioal Chemist’’; tho 

seventh Spiers Memorial Lecture, on ‘Models and 
Molecules’, by Prof. J. H. Hildebrand (University 
of California) ; and a guest-night dinner at the 
Dorchester Hotel to commemorate the fiftieth 
anniversary of the Society. During April 17-18 there 
wil be & general discussion on Equilibrium Prop- 
erties of Solutions of Non-Electrolytes”, in whioh the 
equilibrium properties of liquid mixtures (general 

theory and experimental) and solubility (gaseous 
zit And guid nürkpes) Wil De oomedersd. 
Application fcr attendance at these meetings must be 
made by March 22. Application forms and dino 
information oan be obtained from the Secretary o 
the Bociety, 6 Grey's Inn Square, London, W.O.1. 
Third International Blometric Conference 

Tua third international biometric conference, 
arranged. the Biometric Society, a Section of the 
International Union of Biological Sciences, will be held 
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at Pelago, on Lake Como, during September 1-5. 
` There be ten half-day sessions on the following sub- 
jecta: training in biometry, mathematical problems 
in genetics, industrial applications of experimental 
designs, agricultural designs, public health and social 
medicine, biological assay with special reference to 
immunology, biometrical problems in ecology, func- 
tional relations in experimentation, methodological 
problems in biometry, and sequential experimenta- 
tion. In order to save time, communications from 
members may be presented in the form of exhibits 
of mounted charts, photographs, eto. Full informa- 
tion concerning contmbuted paper or exhibit, 
including a summary in English of not more than 
two hundred words, should reach the secretary of 
the conference (Dr. L. L. Oevalli-Sforra, Istituto 
Sieroterapioo Milanese, Via Darwin 20, Milano) 
before Apri 30, from whom all further particulars 
can be obtained. 


lonizatlon Phenomena In Discharges: Conference 
In Oxford 


Tu Clarendon Laboratory, Oxford, in co-operation 
with the Institute of Physics, the Physical Society 
and the British Electrical and Alhed Industries 
Research Association, will be holding a conference on 
"Ionization Phenomena in Di " during July 
18-23. Visita to laboratories, social meetings and 
excursions have bean arranged for July 18-19, and 
then the main subjects will be discussed as follows : 
July 20-21, the mechanisms of glow discharges, 
sparks and aros, and electrodeless discharges; July 
22-28, Geiger counters, photo-ionization processes and 
ionization by electron collision 1n gases. A sesion will 
be reserved for questions of general interest. Further 
parue E Ge secretary of the 

noe, Dr. G. Francis, Clarendon Laboratory, 
Oxford. 


British Soclological Assocldtlon 


Tun first conference of the British Sociological 
Association, to be preceded by the annual general 
meeting, will be held at Queen Elizabeth College, 
Campden Hill Road, London, W.8, durmg March 
27-29. The topic of the conference will be “Social 
Policy and the Social Boiences”. The address at 
the first seasion will be given by Prof. Gunnar Myrdal, 
executive secretary of the Economic Commission for 
Europe. The conference will divide into three groupe 
to discuss: (1) health; (2) design and planning; 
(8) needs and standards in the social sciences. Reporta 
from the groups will be presented and then summed 
up by Prof. T. H. Marshall. Further information 
can be obtained from the honorary general secretary, 
R. J. Goodman, British Sociological Association, 
Skepper House, 18 Endsleigh Street, London, W.C.1. 


Radio Industry Council Awards for Technical 
Writing 


Toa Radio Industry Council has awarded six 
premiums for technical writing in the fleld of radio, 
the articles being published during 1952. These 
premiums, of which the first four are for twenty-five 
guineas and the other two for ten guineas, have been 
awarded to the following, the name of the journal 
and subject of the article being shown in brackets : 
P. H. Parkin and J. H. Taylor (Wireless World: 
aces reinforcament in §8t. Paul’s Cathedral); 

. Somerville and O. L. 8. Gilford (B.B.O. Quarterly : 
composite cathode-ray oecillograph displays of &oous- 
tic phenomens and their interpretation); J. A. 
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Jenkins and R. A. Chippendale (Electronto Engineering: 
some new i verter tubes); W. R. Stamp 
(Discovery : underwater television) ; T. W. Benning- 
ton (Wireless World: propagation of very high 

radiation via sporadic E); and Dr. G. N. 
Patchett (Wereless World: faulty interlacing). The 
awards will be presented at a luncheon of the publio 
relations committee of the Council at the Café Royal, 
Regent Street, London, W.1, on April 9. 


Announcements . 

Ma. WarrE& ENGLISH, director and general 
manager of Messrs. Brough, Nicholson and Hall, 
Ltd., Leek, has been awarded the Textile Institute 
Medal, in recognition of his distinguished servioss to 
the textile industry in general and to the Institute 
in partioular. 

A SYMPOSIUM on some present problems in virology. 
to be conducted in French and English, will be held 
in Lausanne by the Centre de Collections de Types 
Microbiens de 1 itut d'Hygiène et de Bactériologie 
during May 22-28. The fee for the meeting is 15 Swiss 
francs. Enrolment forms and further information 
can be obtained from Prof. P. Hauduroy, 19 rue 
César Roux, Leusanne. 

A SYMPOSIUM on cortisone and the suprarenal 
cortex, organized by the University of Milan and 
sponsored by the Società Italiana di Reumatologia, 
will be held m Milan during August 31-September 2. 
Short papers, lasting not more than twenty minutes, 
on the biological and clinical aspects of the topio will 
be read, the permitted languages being Italian, 
French and i Further information can be 
obtained from the secretary of the symposium, Prof. 
O. B. Ballabio, Clinica Medica dell'Università di 
Milano, via F. Sforza 35, Milano. 

Tre seventh annual conference of the Stress 
Analyms Group of tbe Institute of Physios will bo 
held m the i ing Laboratory, University of 
Cambridge, during March 25-27. Further informa- 
tion can be obtained from the honorary secretary of 
the Group, E. K. Frankl, Engmeering Laboratory, 
Trumpington Street, Cambridge. 

Tas laboratories of the British Non-Ferrous Metals 
Research Association (81-91 Euston Street, London, 
N.W.1) will be open for inspection, by invitation only, 
on March 23 at 3 p.m. 

A 8PEOIAL exhibition, entitled ‘Navigation To-day”, 
will be opened by Lord Waverley at the Science 
Museum (South Kensington, London, S.W.T) on 
March 31 85 3 p.m. The exhibition will be open to the 
publie until the middle of tember; during the 
course of this time six special evening lectures on 
various aspects of navigation will be given. Features 
of the exhibition will be full-size models of & ship's 
bridge and of the flight deck of an aircraft. 

Tra fifth technical trade exhibition of raw materials 
and equipment used in the paint, varnish and printing- 
ink industries, o ized by the London Section of the 
Oil and Colour ists’ Association, will be held at 
Borough Pol hnio, Borough Road, London, 8.E.1, 
during 30-April 1 (2.80—8.30 p.m. each day). 
Further information oan be obtained from the 
honorary secretary, H. C. Worsdall, c/o Plastanol, 
Ltd., Crabtree Manor Way, Belvedere, Kent. 

RurgRRING to the review of the “Proceedings of 
the Second Berkeley Symposium on Mathematical 
Statistics and Probebility", published in Nature of 
March 7, p. 410, the Cambridge University Press 
states that the English price ıs £4 28. 6d. 


404 


NATURE 


March 14, 1953 


VoL 171 


H/EMOGLOBIN METABOLISM 


SYMPOSIUM on haemoglobin metabolism, 

under the chairmanship of Prof. G. Payling 
Wright, was held in London on the evening of 
Feb 17 by the Section of Pathology of the 
Royal iety of Medicine. n m 
prevented by illness from giving the opening pa 
which was on hsm biosynthesis, and his 
was therefore taken by Mr. John Soott. ee 
referred to the important work of Shemin and 
Rittenburg, who were the first to show that glycine 
is the specific precursor of porphyrin nitrogen. 
They also showed that the incorporation of nitrogen- 
15 into hæmoglobin after fi Delne wach’ nitrogen. 
labelled glycine to a man revealed that the hsmo- 
globin of red ocells is not continuously 


ation 


ics uude dad HES e e E UE 
persistence of Ere n aepo ee 
cells even two h and fifty days after the 
feeding of glycine. In contrast, the agglu- 
tination technique appears to show that no appreci- 
able number of red oella survive for more than a 
hundred and thirty days. While this might be due 
to the synthesis of porphyrin from retaining 
a low but definite isotope-content for as long as a 
hundred days, it is not i le that there ig 
some re-utilization of hamog obin or hem from the 
oells ing down. ta by Bhemin e£ al., 
and by Muir and Ne , using glyoine and 
acetate labelled in various ways by nitrogen-15 
and carbon-14, have shown that all the atoms of the 


pro hyrin molecule oan be accounted for in 
terms of glycine and a four-carbon und, 
such as succinic acid, derived from acetate the 


Krebs tricarborylic acid cycle. The experimental 
evidence is in acoord with the initial synthesis of a 


monopyrrolio unit bearing & ipis e idi & 
carboxymethyl group in the B positions ense- 
theee unite under the restrioted 
by Neuberger, Muir and 
ae would lead to the formation of book oad ibaa 
I and III, the latter in excess.  Deoarboxylation 
of the nap dE p T of these would lead to 
ooproporphyrins I and an oxidative deoarboryl- 
ation of two of the oarbethoxy groupe of this last 
porphyrin would lead to protoporphyrin IX. 
f. O. Rimington emphasized the enormous 
capacity of whe hsamopoietio system. 
hrs An d een baee Ir Dm 
liver and labile protein reserve in mee 


ting emer- 
gencies for the ion of fresh red cells and 
hemoglobin hssmopoietic organs. Reference 
was made to stimulating effect of amino-acids in 


hemoglobin debis after hæmorrhage. Borsook 
has observed t the incorporation of some amino- 
acids labelled with carbon-14 into the hæmoglobin | 
and stroma of reticulocytes from phenylhydraxine-' 
treated rabbita is always greater when the maturation 
is studied in & plasma medium rather than in saline. 
This effect is in part due to some unidentified factor 
pe Thorell has ahown that the total 
protein in marrow cells has reached & maximum, 
and the ribonucleic acid content, which is always 
correlated with protein synthesis, has fallen to a 


very low level by the time hem 
Although this suggests 
formed ore the hsm, the mi phic 
method used does nob discriminate between globin 
and other proteins. In vivo and $^ vitro exposure to 
X-rays affects the synthesis of ham and globin to & 
different extent, and also suggests that the two 
Bonet &re independent. Muir, Ne and 
eronne have shown that, when glycine labelled 
with carbon-14 ia fed to the rabbit, the glycine of 
the globin and of the hem are of comparable 
radioactivity only after twenty-four hours. Before 
this time, more activity was in the globin glycine. 
This could be due to globin formation 
hem formation or to the relative sizes of globin 
and oe pools and other factors. Hemoglobin 
Syn may also be studied in hmmolysates of 
&vian nucleated red cells, and much le infor- 
mation may in.future be obtained from such a 


uction is 
t globin is 


system. 

Dr. W. M. Davidson described the structure of 
the red cell with its preferential barrier to diffusion, 
and was of the opinion that, at the end of ita life-span, 
certain enxymes become used up 80 that the cella are 
destroyed by the reticulo-endothelial system. Lytic 
Processes play & major part in certain disorders, but 
probably not in normal red cell destruction. Lysis 
can be effected by certain chemicals, antibodies, 
hypotonic solutions, heat, freezing, buffeting, altera- 
tión in pH and the effects of light especially in the 
presence of I eua oe Gala vi such as por- 

which have been 


congenitally 

e lyse in lightly hypotonic solution. Ionic 
surface-active penetrate monolayers of 
Seat ae ecithin, substances known to be 
important constituents of the cell structure, and raise 
the surface preesure until collapse occurs. The 
Telationship of non-ionic agente to hsmolysis is 


Serial estimations of the diameters 
of red cells show the process of development and 


of the spherooytes. Lysis is sometimes 
prenda ira tion, the formation of sidero- 


or basophil sBtippling. It is 
e ibeble the that the hemolytic activity of bile salts, 
which are present in circulating blood, is normally 
prevented certain inhibitors. In most immune 
hemolytic reactions, & factor sensitizes the red 
cells for the lytic agent which is usually complement. 
Some hamolysins cause only agglutination $n vitro, 
but hemolyms $$ vwo; and some incomplete anti- 
bodies have no effect on red tn vitro, 
but cause hemo in vivo. Human hmmolytio 
disorders are classified according to whether the 
cells of the affected person have, or have not, & 
shortened life after transfer into normal individuals. 
There is a definite difference between in vitro and 
in vivo effects of the immune hæmolysins ; m vivo, 
some. factor, possibly & tissue lysin, greatly exag- 
gerates the reaction. 

According to Prof. O. H. Gray, the mechaniam 
of breakdown of hæmoglobin to bile pigment is 
obecure. The original view was that the globin is 
split from the hæmoglobin molecule to give hematin, 
which is then broken down through protoporphyrin 
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to bile pigment. Earlier workers who attempted to 
demonstrate the conversion of hmmatin to bile 
pigment obtained discordant results, but in 1950 
London showed by isotope Timents that at least 
20 per cent of hematin is rapidly 
metabolized to bile pigment. Although the experi- 
mente of Grinstein and his colleagues indicate that 
part of the fecal protoporphyrin in the dog may 
be formed from breakdown of hmmoglobm, in man 
porphyrin excretion can contribute no more than an 
inmgnificant amount to the total breakdown products 
of hæmoglobin. Lemberg has shown that hsmo- 
globin is oxidized by oxygen in the presence of 
ascorbic acid to aholeglobin, & complex of globin 
and the iron derivative of a bile pigment. The 
proportion of the total hæmoglobin broken down 
by intra-corpuscular degradation of this kind is 
quite unknown. It seems likely that the dipyrrolic 
compounds, such as propentdyopenta and bilifuscins, 
are derived from bile pigments subsequent to their 
excretion by the liver. Isotope expermmenis have 
shown that bile pigment can arse not only from 
cells at the end of a normal life-span, but also by a 
very rapid mechanism as well as by & slower mechan- 
iam not from cells at the end of a normal life-span. 
In the small intestine, the bilirubin excreted in the 
bile 18 reduced to ‘fæcal urobilinogen’, & mixture of 
colourless precursors of the pigments satercobilin, 
. urobilin [Xa and d-urobilin. Baumgartel believes 
that mesobilirubmogen, the precursor of the optically 
inactive urobilin IXa, 18 formed only in the liver, 
but Wateon has contested this view. The determ- 
ination of foal urobilmogen has been much used 
as & rough measure of hmmoglobm breakdown. 
Interpretation of the resulte obtained must, however, 
always take into account certain limitations: 
urobihn and urobilinogen are converted into other 
substances not estunated by the Ehrlich reaction ; 
and hemoglobin may break down directly into 
dipyrrohe compounds, or other unknown substances. 
The very high proportion of bile pigment not formed 
from old red cells may occur in other diseases as 
well aa in pernicious anæmia and congenital porphyria. 

Dr. J. C. Houston outlined the view that the body 
ig unable to excrete iron, and that the amount of 
this elament within the body is normally regulated 
by ita absorption, which is strictly limited, accordmg 
to the needs of the tissues. Apoferritin of the duodenal 
and intestinal mucosa appears to act as an acceptor. 
When all the apoferntin has combined with iron to 
give ferritin, no more iron can be absorbed until 
some has been given up to the plasma. The factors 
controlling the rate of release of iron from the 
mucosal ferritin into the plasma are obscure. The 
total iron-binding capacity of plasma is normally 
only about one-third saturated. In hssmoahromatosis, 
serum iron is always above normal, and there is 
complete or almost complete saturation. The serum 
iron of hramochromatosis patiente does not increase 
after oral ferrous sulphate as does that of a normal 
person. Attempts using radioactive iron to determine 
the absorption of iron and the amount laid down 
in the tissue stores have given discordant resulta, 
either because of technical difficulties in measuring 
fecal radioactivity or because patients have been 
investigated at different stages of the disease. Very 
little isotope passed into the blood, presumably 
because of dilution by a pool of physiologically 
available iron that is larger than normal. That 
some of these enormous deposits of iron in hæmo- 
chromatoms are available for regeneration of hamo- 
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globin has beon shown. by tho failure of these patients 
to become ansmic even after repeated large bleedings. 
Patienta with hemochromatosis can thus regenerato 
hæmoglobin at & great rate, and it seems likely 
that ıt is the small reserve of available iron which 
limite the rate of hæmoglobin regeneration after 
hemorrhage. 

In the subsequent discussion, Dr. W. W. Payne 
emphasized the importance of the mucosal block 
in the &beorption of iron by reporting & case of 
fersolate poisoning in which the serum iron oon- 
centration reached 20 mgm./100 ml., consequent to 
the destruction of the intestinal mucosa. In reply 
to a question from Prof. N. F. Maclagan, Prof. Gray 
observed that ‘foal urobilinogen’ determinations 
are of some value m the diagnosis of hamolytic 
disease. Prof. H. Munro Fox described how hemo- 
globm synthesis in the crustacean Daphnia is greatly 
stimulated by oxygen lack and how, on re-oxygens- 
tion, the extra hæmoglobin rapidly disappears, 
apparently without bile pigment formation. Dr. 
J. C. White referred to the observation of Haurowitz, 
that the oxidation of fatty acids is coupled with the 
breakdown of hæmoglobin to colourless products. 
Dr. T. With remarked that in the horgo the serum 
bilirubin 1s much greater than in man, yet in the 
horse the bile contains very little bilrubin. Dr. 
M. G. Good was of the opinion that the thyroid 
influences hæmopoiesis. 


EDUCATION IN CHEMISTRY 


DISCUSSION on education in chemistry was 
held on February 18, under the joint auspices 
of the London Sections of the British Association 
of Chemists and the Royal Institute of Chemistry. 
This attracted an audience of about two hundred 
people, not only from the London area, but also 
from various other parta of Britain. Introductory 
talks were followed by an animated discuasion, and 
altogether twenty-one people spoke in the course of 
just under three hours. They were representative of 
the Univermty of London, the Royal Institute of 
, technical colleges, technical schools, 

the Ministry of Education and industry. 

The five introductory speakers dealt with distinct 
facets of the subject. Prof. C. K. Ingold (University 
College, London) spoke about the aim of the revised 
regulations for the Special degree in chomistry of 
the University of London. A specialist 1n chemistry, 
he said, should reach a standard at which he has 
studied some aspects in sufficient detail, in order to 
have the right to form an independent judgmont. 
At the same time, the conventional barriers between 
chemistry and other sciences are breaking down, 
and it 18 necessary for chemistry specialists to havo & 
broad background in other sciences. Prof. Ingold 
thought that sufficient experience has been gamed 
with the Internal degree of the University to bo 
sure that the studente trained under the revised 
regulations are better developed than those trained 
under the old regulations. 

Dr. J. H. Skellon (Acton Technical College) spoke 
about External degrees in chemistry of the University 
of London, mainly from the point of view of tho 
technical colleges. He described ways in which 
these colleges are adjusting their arrangements to 
fulfil the additional requirements of the new regula- 
tions, and thought that there is & danger of the main 
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subject being neglected in the first years of the 
course. He felt that the new regulations for the 
External degree should be reconsidered at the end 
of an experimental period of, say, five years. A 
point of serious concern is that a student hae to 
decide at the Intermediate science stage whether he 
will work for the General degree or for a Special 
degree, and he felt that this is too early & stage for 
& specialist to be selected. The old arrangement, 
whereby & man could take the General degree and, 
one year later, a Special degree, had a distinct 
advan: 

Prof. Harold Burton (Queen Hlizabeth Oollege, 
London) | said that the only ional qualification 


students at the end of 1052. Approximately three 
hundred have entered for the examinations in 
April, and the normal percentages of passes is of 
the order of 25 per cent. This ion places 
more emphasis on practical work the University 
of London . He pointed out that many 
sisdiatasare Toan to be weak tn nhyaióel chemists. 

Mr. R. W. Blount (Ministry of Education) disenesod 
National Certificates in , which are 
floations below the professional vel. This 
has been in operation since 1921, and he felt that, 

viding an indication of the level of 
training of ical assistants, it has & distinct value 
in encouraging organized part-time courses, in raising 
the standard of accommodation and at 
many technical colleges, and in bringing ta into 
early contact with their professional institution. 
He said that the numbers of candidates for the 
Ordinary National Certifloate in has 
risen from 358, with 245 , in 1946 to 1,285, 
with 729 passes, in 1052. Wor Higher National 
Certificate the increase has been from 112, with 83 
passes, to 593 with 364 passes. Further increase is 
probable, particularly as opportunities for part-time 
day-study increase. 

Dr. Norman Booth (British Co., Ltd.) 
talked about the requirements of industry, in which 
two out of every three chemista are 
employed. He stressed that only about one-third 
of the qualified chemists in industry are engaged on 
research work, and that more than 8 per cent are 
engaged on administrative work of various types, 
including departmental management and membership 
of boards of companies. This is & growing tendency 
which should be taken into account when considermg 
the education of chemists. A man with only scientific 
and technical knowledge will have a limited scope 
in industry, and the universities should foster other 
qualities easential both for senior technical and for 
administrative posta. Dr. Booth also referred to the 
value to industry of integration of the respective 
courses for the National Certifloate and for the asso- 
cue of the Royal Institute of 

discussion which followed covered a wide 
c cr rubea ud abt rasis eee 
Some purely factual matters raised were answered 


by the opening A number of contributors 
considered that the Special degree in chemistry, 
although perhaps suitable for those who will became 


academic workers, covers too much 
detail for most chemists’ needs. It was believed 
that & course which pays particular attention to the 
principles of chemistry and puts more emphasis on 
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r&otioal training would be more valuable generally. 
Noes desirable features are difficult to achieve ; 


for example, a practical examination in pays yuical 
chemistry cannot be adopted because of of’ 
examination facilities. 

Many speakers referred to the question of flexi- 
bility and integration of courses, the object bemg to 
enable a person to change from one type of course 
to another without necessarily having to start at the 
bottom of the new course. It was generally felt 
that there could be improvements in the present 
system. It was suggested that bursaries should be 
made available to enable promising persons with 
Higher National year in chemistry to study 
as full-time studenta for a degree, either in pure 
science or a technology. 

It was pointed out that the University of London 
has taken distinct steps to ease the way for admission 
of studenta from technical secondary schools, which 
for some young people might provide the best 
approach to the chemical profession. Thus, for 
example, people of mature years are no longer 
to have passed a examination in a foreign 
language. _The ordinary National Oertifloate in 


Vor 171 


Certificate of Education, it is not necessary to take 
all the subjects at once, as was the case with the 
old matriculation examination. 

Mr. L. E. Ball said that the University of London 
is revising many of the degree courses; but it has 
not been ible to bring them all into operation 
at once. referred particularly to revised General 
degree regulations which will require the student to 
take three subjects in his first post-intermediate 
year and two subjects for a further two years. 

Dr. H. B. Nisbet thought it might be possible to 
arrange & system so that at about General degree 
standard & person could deaide to proceed either to 
take a technological course or, if he intended to go 
into research, to take the courso. 
In this way industry would be able to reoruit men 
with training more appropriate to the type of 
work they are going to do than is the case at 
present. 

It was noted that there is a class of worker in 
industry, namely, the process worker or plant o tor, 
who would beneflt from instruction in the o ical 
principles underlying the processes he is operating. 
Although some industrial concerns themselves provide 
this training, co-operation with the local technical 
colleges might well be extended. 

Other pomts which arose in the discussion were 
the continued shortage of teachers of chamistry in 
schools and ita future effect on higher education m: 
chemistry; the necessity for teaching students to 
exprees themselves in simple and unambiguous lan- 
guage; the desirability of industry revising ite 
recruiting standards, for example, by taking more 
people with & General degree and placing lees emphasis 
on & degree with honours in 
how far &ttempte should be 
studente in the humanitiee. 

It is probable that no single point raised durmg the 
discussion would have met with unqualified agree- 
ment. It was clear, however, thab there is no 
smug satisfaction with the  preeenb system of 
education, and that there are many constructive 
ideas for improvement. The education of chemists is 
evidently receiving serious attention by all sections 
of the chemical community, and perhaps tbe one 
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thing on which all would agree is that methods of 
teaching, the content of courses and the regulations 
must all be adjusted at suitable intervals of time in 
the hght of new knowledge and new demands. 
Norman Boork 


ROYAL COMMISSION ON 
AWARDS TO INVENTORS 


HE Royal Commission on. Awards to Inventors, 
under the chairmanship of Lord Cohen, which was 
appointed in 1946, has now submitted & third report 
containing a general survey of the principles which have 
guided its decisions and some particulars of the more 
important claims dealt with up to November 8, 1952. 
Binoe hearings started in February 1947, the 
Commission has sat in public on 278 days and dis- 
posed of 325 cases. Many of the claims have presented 
features of great complexity and have involved 
hearings extending over several days. About 255 
cases were withdrawn after being referred to the 
Commission. This large number of withdrawals 
indicates that the procedure adopted by the Com- 
mission for enabling the claimant and the government 
department concerned to set out their case in writi 
in ths feb etano ha been visefül tn clatify ma: at 
leading to the settlement of many difficult cases 
without recourse to a hearing. 

The Commission, under its terms of reference, can 
only deal with those cases referred to it by the 
Treasury or the government department concerned. 
To assist the department in determinmg which cases 
should be referred, the chairman, at the request of 
the Treasury, set up an Investigatmg Committee 
consisting of two or three members of the Commission 
who carefully examine all claims submitted to it. 
This Committee has dealt with about 280 claims. 
Many of the claims comprised several inventions 
which had to be considered 

Suma totalling approximately £616, 770 have been 
awarded since the Commission began ite work. By 
far the largest number of claims has been on an ez 
gratia basis—that is, where the claimant has no legal 
Tight to payment but relies upon the bounty of the 
Crown. Under this heading, for example, the 
Commission has awarded a total of £04,600 to the 
mventors of radar installations, including £50,000 to 
Sir Robert Watson-Watt. A further series of claims 
for which a total of £23,800 was recommended 
concerned the inventions (generally known as 
‘degauasing’) used on ships to counteract the German 
magnetic mine. Other claims concerned the ‘Fido’ 

roject for dispersing fog from airflelds, the ‘Leigh’ 
, light for aircraft used in anti-submarine warfare and 
the ‘Morrison’ table shelter for air-raid protection. 

The Commission has also dealt with several legal 
claims based on the use of patenta, in these cases 
acting in lieu of the Court. One of these inven- 
tions concerned stabilizing gear for reducing the 
rolung of ships, and the Oommussion awarded the 
claimants £27,500. 

The Oommiasion has continued the shortened 
procedure for dealing with olaims, for this procedure 
provides & claimant with a more expeditious and leas 
expensive means of bringing his claim to & ing. 

Although there is still & considerable number of 
claims outstanding, which the Commission will deal 
with as and when it is ready for hearing, it can now 
be claimed that the major part of the task allotted 
to the Commission has been accomplished. 
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COMMONWEALTH FUND 


ANNUAL REPORT FOR 1951-52 


HE thirty-fourth annual report of the Common- 

wealth Fund*, founded on October 17, 1918, by 
Mr. Stephen V. Harkness (whose residence, Harkness 
House, New York, was bequeathed to the Fund and 
18 occupied aa its headquarters), covers the year ended 
June 80, 1952. Of the 2-7 million dollars appropriated 
during the year, 39 per cent was for medical education, 
16 per cent for experimental health services, 15 por 
cent for medical research and 8 per cent for fellow- 
ships, including advanced fellowships in mediomo 

allied fields, partioularly for work mvolving tho 
crossing and re-crossing of interdisciplinary frontiers, 
and thirty-one British fellowships and nino Salzburg 
fellowships. The report lista the thirty research 
projects currently aided by the Fund; and, of tho 
nine which were new or renewed during tho year, six 
relate to integrative proceases in man or to crucial 
factors in the adjustment of man to this environ- 
ment. 

The major interest of the report, however, lios in 
its account of the experimental work in medical 
education and in health services supported by the 
Fund and of the ideas which are guiding theso 
experimenta. In medioel education, the experiments 
turn on the &ssumption, Btil to be verifled, that 
medical teaching organized around the student's need 
to learn and the patient's need for care, will preparo 
students to meet the responsibilities of medicine as 
a social institution more effectively than modical 
teaching organized around the preoccupation of 
teachers with what they as specialists think they 
ought to teach. To the five-year grant made in 1950 
for the reorganization of the ourriculum at the 
Western Reserve School of Medicine, & further grant 
of 276,428 dollars has been added. This will facilitate 
@ reorganization in which the initial two phases will 
oocupy about two and & half years ; first, the student 
is oriented to medicine and to the patient, presonting 
the fundamental principles of man’s structure, func- 
tion, growth, behaviour, and relation to his environ- 
ment; and then, during the second phase, dealing 
with disease (by general principles and afterwards by 
organ and site), the teaching will be done by inter- 
departmental teams on which each man will teach 
what he is best fitted for; the third and final phase 
of the reorganization will take & further eighteen 
months and will deal with the care of sick peoplo. 

The second group of experiments embraces grants 
to the University of Colorado School of Medicine and 
to the Cornell University Medical College for studies 
relating to teaching and learning by contact with 
patients in the clinical years of the medical course, 
conducted in & new kind of clinic which will put a 
premium on continuity and comprehensiveness in 
medical care. If the experiments succeed, they should 
assist in providing answers to some of the outetanding 
questions regarding the relation of generalized to 
specialized medicine, the responsibility for insight 
into the patient’s total problem and the like. Tho 
Fund has also made & new grant for the support of 
the “family practice” clinic begun at tho 
University of Tennessee College of Medicine in tho 
autumn of 1951, and one of 200,000 dollars for tho 
expenses of a working-party for three years to deviso 


* Commonwealth Fund. rds fourth Annual Report for the Yeer 
ending Tane 50, 1952. Pp. xii+42 (New York: Commonwealth 
Fund, 1 
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an integrated programme in human biology and 


ecology at Yale University based on the joint con--’ 


tributions which Yale College and the School of 
Medicine might make. The Fund has also provided 
96,500 dollars towards a study of the state of the 
resources of the Uni of Florida which can, 
and should, be woven into the pattern of medical 
education. 

In the fleld of Experimental Health Services the 
Fund has been most interested in integrating health 
care, and its main grant has been a further 158,100 
dollars in support of the i t in integrated 
health care at the Hunterden Medical Centre, New 
Jersey, which a sound and ably led rural community 
is building, with & further 250,000 dollars to meet the 
emergency arising from the pei inoreas in building 
costs. In effect, the plan adds a general staff to 
existing health services of the United States, and 
also seeks to encourage a keener understanding of 
people in need of help by stimulating the oom- 
munity to discover and practise mental hygiene. 
Comprehensive efforts are also being made to obtain 
a complete picture of the nature and extent of the 
need for the treatment of chronic ilmess and disabling 
conditions and the rehabilitation of their victims. 


THE BOSE INSTITUTE, CALCUTTA 
THIRTY-FIFTH ANNIVERSARY 


HE director, Dr. R. C. Mazumdar, before 
presenting his report on the working of the Bose 
Institute for the past year, took the opportunity to 
refer to the fiftieth anniversary of the publication in 
1902 of Sir Jagadish Chandra Bose’s book ‘Response 
m the Living and the Non-iving", which had at 


the time of its publication evoked a great deal of ` 


interest. He also announced the receipt of a legacy 
of £5,000 from the executors of the late Miss Edith 
Keating, of London. A fellowship is to be created in 
the Bose Institute, which will be known as the Edith 
and Richard Keating Research Fellowship. 

Batisfactory progress has been made during the 
past year in the investigations carried out at the 
Mayepuri Research Station, Darjeeling, on plant 
virus and microbiological investigations. The different 
virus strains in seed potatoes, collected from the Seed 
Potato Farm at Rungbull, have been isolated and 
identified. Attempts are being made to produce 
hybrid “strains, which will be immune to many of 
the virus infections, by local commercial 
strains of potato with different wild South American 
species. The work planned is & long-range one and 
cannot be sucoeesful without the financial aid and 
. oo-operation of the State Department of Agriculture, 

West Bengal. A scheme for continuation of this work 
has beer! submitted to the Government. At Mayapuri 
other applied investigations of importance to the 
Darjeeling District, like the introduction of white and 
red clover from seeds imported from Britain, are bemg 
taken up. 

The Institute has been selected by the Indian 
Council for Agricultural Research for carrying out & 
five-year scheme of investigation on chemical eradi- 
cation of weeds which infest flelds growing rice and 
other economic crops. 

Some aspects of photosynthesis, on which the 
nutrition of plante and animals are ultimately based, 
have been studied m the Institute for some time. At 
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* present, radioactive carbon imported from Harwell 
18 being employed in the Institute to elucidate as 
tracer certain problems of assimilation of carbon 
during photosynthesis. 

Successful X-ray irradiation of seeds of economic 
plante like jute, cotton and oil seeds with the view . 
of evolving new economic types of mutants are being 
continued. With jute, a tall mutant has been 
stabilized ; chemical examination of the fibre oon- 
stituents, tensile strength and anatomical studies of 
the fibres have been started, as well as & method of 
impregnating with artificial resins bleached jute 
fibre, for increasing its wet tensile strength.. 

Nitrogen fixation by soil and nodule bacteria is 
being studied. Mention was also made in the report 
of various plant physiological investigations, in- 
cluding cultures of plant tissue in artificial media, 
and the study of the conditions for producing neo- 
plastic growth in plant cells, similar to the develop- 
ment of cancer cells in animal tissues. The effect of 
antibiotic substances on plant nuclei is being studied. 

The director also reported on the different schemes 
for providingadditional building accommodstion for 
library and workshop, and for the acquisition of & large 
plot of good agricultural land to the north of Calcutta 
where the whole agricultural experimental work of 
the Institute can be centralized. At present con- 
siderable difficulty is being met with in maintaining 
the- agricultural experiment stations of the Institute 
at two different places, one seventeen miles north of 
Calcutta at Bamangachi, and the other thirty-two 
miles south of Caloutta at Falta. 

Dr. Mazumdar then delivered the fourteenth 
Acharya Jagadish Chandra Bose Memorial Lecture 
entitled ''Growth of Scientific Spirit in Ancient 
India". 


RESEARCH IN THE 
SOCIAL SCIENCES 


HE latest i issue of that valuable pubhoetion, the 

“Register of Research in the Social Boienoeg"*, 
makes it poasible to examine the trends of develop- 
ment that have become apparent in social research 
in recent years. The most arate factor under- 
lying these trends is, of ee ‘Clapham’ grant 
given to the universities to ube expansions possible 
in teaching and research in & n r of the social 
sciences, and the effects are evident in the current 
issue of the “Register”. In addition, the Government 
has taken action in & number of ways to expand 
social’ research, notably by direct grants to such 
bodies as the National Foundation for Educational 
Research, the British Institute of Management, and 
the Colonial Social Science Research Council. The 
provision made in this way has also been le- 
mented by generous benefactions from private 
agencies, the moet important of which is the Nuffleld 
Foundation. 

The immediate impression which & quick survey of 
the ‘Register’ makes on the mind is that social 
research is steadily expanding, that advances are, 
however, in & number of more-or-less disconnected, 
areas rather than slong & general line; and that, 
though an increasing amount of work of fundamental 

* Register of MARE ee Bocal Belen in and m 
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Feodora Stone. Pp. 188. (London. Cambridge Untveratty 


Press, 1 ) 158, 


No 4350 March 14, 1953 


importance is being undertaken, much ‘research’ is 
still very superficial, directed too often to mere 
trivialities, or to objectives which only possess & 
temporary importance m an administrative context. 
The truth is, perhaps, that the social sciences are 
still unable to ask the really important questions with 
sufficient clarity and simplicity to make it possible 
to devise effective methods of answering tham. The 
economists have had most success in this endeavour, 
and this is perhaps why roughly & quarter of the 
whole of the research work summarized in the 
"Register" is in the fleld of economic analysis of one 
kind or another. : 
Development appears to be slowest in the exceed- 
ingly important area of social behaviour. The need 
for relating the study of psychology to that of social 
organization is obviously great, for this is one of the 
central problems of the social sciences ; yet the whole 
psychology section devoted to “General Social 
Problems” only runs to three pages, or about the 
same length as that of the agricultural economics 
section. Modern peychiatry only & in the 
outlines of researches on rare occasions, as, for 
example, in those of the Medical Research Council, 
the Tavistock Institute of Human Relations, and the 
Institute for the Study and Treatment of Delinquency. 
The various university research organizations appear 
for the most part to have been deterred from entering 
the more adventurous fields of research, and to have 
been led to attach too high a value to the safe and 
respectable. Nevertheless, the wastege-rate among 
Ph.D. students in the social sciences still remains 
notoriously high. It is probable that the phase 
of ‘settlmg-down’ in social science research will 
have to go on for some time yet, and that bolder 
oe will have to be encouraged, before 
tial advances can be made otherwise than on 
one or two rather narrow fronts. 


RHODOPSIN AND INDICATOR 
YELLOW 
By Dr F. D. COLLINS 
Department of Blochemistry, University of Liverpool" 


‘AUCH is now known? concerning the bio- 
chemistry of scotopic vision ; but the chemical 
nature of the chromophore of rhodopsin (visual 
le) is still obscure. When rhodopsin is 

to light, various changes can be detected. Wald? 
showed that a substance, which he called retinene, 
could be extracted from retine exposed to light, or 
treated with a polar solvent such as chloroform. 
Retinene had an absorption maximum at $85 my in 
chloroform, and at 664 mu in the presence of antimony 
trichloride dissolved in chloroform. Work in this 
laboratory+* showed that vitamin A aldehyde was 
spectroscopically indistinguishable from  retinene. 
This conclusion bas been fully confirmed by sub- 
sequent investigations**. This research on retinene 
demonstrated that the most promising and practic- 
able method of elucidating the chemical nature of 
rhodopsin and its breakdown products waa by com- 
paring their absorption spectra with those of materials 
prepared in the laboratory. The naturally oocurring 
pigments are present in very small quantities (for 
example, 9 ugm. of chromophore per ox retina) and 


* At 4 the 
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all are unstable. However, the fact that rhodopsin 
ig known to give vitamin A aldehyde provides & 
starting-point for the preparation of compounds for 
spectroscopic comparison with the naturally occurring 
pigments. . 

The position of indicator yellow in the visual cycle 
has been uncertain ever smoe it waa first described 
by Lythgoe’. He found that a rhodopsin solution 
after irradiation formed a substance which exhibited 
variations in spectral absorption with changing pH. 
In alkaline aqueous digitonin the absorption maximum 
was at 365 mu while in acid it was changed to 440 mp. 
Work in this laboratory! showed that vitamin A 
aldehyde would combine, in alkalne solutions only, 
with aliphatic amines (i excess) to form a substance 
with an absorption maximum at 865 my (solvent, 
‘aqueous ethanol. On the addition of one drop of 
concentrated hydrochloric acid, the maximum shifted 
to 440mu. It was thus clear that indicator yellow 
must be & compound of retinene and a free amino- 
group, perhaps attached to & protein. 

Two alternative conclusions are possible. (1) 
Retinene (in this case the first stable product of the 
bleaching of rhodopsin) would combine with any freo 
amino-gro (for example, amino-acids or proteins) 
which mi be present. ‘In this case indicator 
yellow’ would be a fortuitous artefact having no 
direct relevance to visual chemistry’’*. Although 
retinene will only combine with amino-groups at an 
alkaline pH, indicator yellow is none the less formed 
in irradiated rhodopsin solutions buffered at an acid 
pH’. This objection ĉan be met by assuming that 
retinene, when first formed as a result of the irradia- 
tion of rhodopain, is in an ‘activated’ form and that 
this ‘activated’ form combines rapidly with any free 
amino-groups. (2) The alternative conclusion is that 
the carbon-to-nitrogen bond present im indicator 
yellow is also present in rhodopsin. 

On the basis of the first proposition, it might be 

that formation of indicator yellow would 
be totally prevented by ‘blocking’ the free amino- 
groups. A well-established means of doing this is 
by the use of formaldehyde!-P, aa exemphfled by 
the formol titration of amino-acids and proteins. A 
number of experiments have been carried out to test 
the validity of the above hine of thought. 

Fram the work of Levy!!! and his co-workers the 
reaction between an amino-acid and formaldehyde 
can be formulated as follows : 


+ 
B—NH, a R—NH, + Ht 
R—NH, + HCHO e R—NH—OH,0H 
. R—NH—GOH,0H + HOHO = R—N(OH,0H), 


From the data" it is possible to calculate the 
proportion of these forms which will be present in & 
given set of conditions (see table). The amount of 
free amino-nitrogen in a rhodopsin solution is amall, 
and an limit was established as follows. Two 
solutions (each 1 mL) of rhodopsin (13.x 10-* M 
in respect to retinene) gave readings in & manometric 
Van Styke apparatus which did not differ from the 
blank reading by more than 1-7 mm. of mercury, & 
difference which corresponds to S3yugm. amino- 
nitrogen per ml.: to be quite certain, an upper limit 
of 5 ugm. amino-nitrogen per ml. was assumed, which 
is equivalent to 360 x 10-* M. Assuming that the 
amino-groups are all present in the form of tyrosine 
(the ammo-acid with the least affinity for formalde- 
hyde) and that the ‘activated’ retinene reacts equally 
well with the two forms of the free amino-group 
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differs comparatively little from that of 
alkaline indicator yellow. As the irrelevant 
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absorption does not alter during the change 
of indicator yellow to retinene (because of 
the isosbestic point), the differance in the 
extinction between that at any particular 
time and the final is & direct 
measure of the indicator ow present at 





+ 
(R—NH, and E—NH;), which is unlikely, then the 
concentration of amino-ni available for reacting 
with the retinene will be 12 x 10* M for 2-67 M 
formaldehyde and 1:3 x 10-* M for 10 M formalde- 
hyde, both at pH 9. These two &re 02 per 
cent and 10 per cent of tbe available retinene and- 
are the maximum amounts of free amino-nitrogen 
that could be present. From these figures it is 
os ree 
concentration of 10 M are used, the amount of 

i will be leas than one-tenth of the 

retinene present (molar concentrations). These con- 
drtions would allow the two hypotheses to be dis- 
tinguished: if the first alternative is correct, not 
more than 10 per cent of the retinene will be present 
as indicator yellow. If the second alternative ig the 
correct one, then the amount of indicator yellow will 
d 100 per oent. 

the second hypothesis, some retinene is to be 
expected, as the following evidence demonstrates. 
Retinene combines with methylamine to form & 
Schiff’s base (E. CH—NOH,) which has nearly the 
same absorption maximum as alkaline indicato 
i te a ee EE 
with an absorption band at 440 mu. If the iff’ 
base is dissolved in water (0-15 M borate buffer 
pH. 9-8) with the aid of "Tween 80’, the absorption 
maximum changes from 863 my (characteristic of 
alkaline indicator yellow) to 388 mp (characteristic 
of retinene) (see Fig. 1). This change is unimolecular 
with & half period of 25 min. at room temperature 
(about 18? O.). Therefore, if indioator yellow is 
formed directly from rhodopai on irradiation, some 
tetinene will be formed by hydrolysis even beforb 
the ion spectrum can be measured. With th 
above considerations in mind, the following experi- 
ment was oarried out (other similar experimenta 
have given the same regulta). A rhodopsin solution 


was from cattle rod outer segmenta as 
ve i pian 


Collins, Love and Morton!*. The 
rhodopsin was extracted with 2 per cent aqueous 
i in, and 1 ml. of this solution was mi with 


8 ml. of 40 per cent formaldehyde which had been 
adjusted to a pH of 9. The extinction at 500 mu was 
recorded and the solution bleached with a photo- 
flood lamp. The absorption curve was then measured 
at intervals up to 60 min. (see Fig. 2). 


extinction at 500 mu (0-760 — 0:082 = 0-728) was a 
measure of the amount of rhodopsin present. Using 
the figure for the molecular extinction ooeffloient (in 
terms of & O., molecule) of 48,000 14, the total con- 
centration of retinene in the final solution would be 
15-2 x 10-* M.^ 

The curves shown in Fig. 2 have a well-defined 
isosbestic point, from which it follows that one 
material is being transformed into one other sub- 
stance. The final absorption curve corresponds 
closely to that of retinene, while the initial curve 


that time. 

If 2 be concentration of retinene at time t 
after irradiation of the rhodopein solution, and y the 
concentration of alkaline indicator yellow when tho 
concentration of retinene is œ, then the final con- 
centration of retinene will be œ + y. The molecular 
extinction ooeffloient of retinene at 860 my. ( us) 
is 28,200, while that of alkaline indicator ow is 
50,000 114. Hence, using the pointe on Fig. 2 at 
360 my, the following equation will hold : 


initially 28,200 z + 50,000 y + 4 = 0-676, where 
$ = irrelevant absorption ; 

finally 28,200 (z + y) + è = 0-543; 

subtracting, y (50,000 — 28,200) = 0-133; 

and hence y = 6-1 x 10-* M or 40 per cent of the 
total retin ene. . Li 

In &nother experiment at the same pH. and strength 
of formaldehyde, the indicator ow ted 
49 per cent of the total retinene. In both cases the 
lower limit of the indicator yellow concentration was 
at least four times the upper limit of the free amino- 
nitrogen. That the first is a lower limit is evident 
from the fact that the reading at 300 mmy, after 
irradiation of the rhodopsin solution, was falling 
rapidly and that the true initial concentration was 
certainly higher. The time between the beginning of 
irradiation and the measurement of the extinction 


os 





3 


ma A 
Fig. 1. Retinene me&hylimine dissolved in 0-15 M 
borate buffer (pH 9-5) with the aid of "Tween DO". The first 
curve A was measured as soon as possible after solution 


absorption curves were measured at frequent intervals between 
these two extremes, three of which are shown. The rate of 
change was unimolecular with a half-period of 25 min. 
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at 360 mu was five to ten minutes, and in this time 
the concentration of indicator yellow would have 
fallen rapidly. In the two experiments just described, 
the difference between the extinction at 3860 mp and 
the final reading at this wave-length fell off at a 
unimolecular rate. The values of the rate-oonstant 
were — 0-031 and — 0-037, corresponding to a half- 
life of 9-8 and 8-3 min., respectively, the mean 
half-life being about 9 min. It is thus evident that 
all the retinene could have been in the form of 
indicator yellow immediately after bleaching. 

Two differences are apparent between the alkaline 
form of indicator yellow and the compound between 
retinene and methylamine. First, the isosbestic 
pointe (the wave-length at which indicator yellow or 
its anslogue and retinene have the same value of 
the molecular extinction coefficients) are diffarent— 
380 mp for retinene methylimine, and 889 mp for 
indicator yellow. However, retinene in combination 
with proteins and compounds such as f-alanine and 
glycine has an isoebeetio point with retinene at 
886-390 mu. The second difference 18 that mdicator 
yellow is hydrolysed by water more rapidly (half-life, 
9 min.) than is retinene methylimine (half-life, 
25 min.) This,difference in the rate of hydrolysis 
and in the isosbestic point indicates that, although 
retinene methylimine is an analogue of indicator 
yellow, it is not an exact one. This is most probably 
because a methyl group is unlikely to simulate 
exactly an amino-acid radical or other large group. 

These experiments demonstrate that indicator 
yellow is not & fortuitous artefact, and it thus follows 
that an understanding of the chemistry of indicator 
yellow and its analogues is easential to the elucidation 
of the chemical nature of rhodopsin. Retineane cam- 
bines with methylamine to yielda crystalline material 
with an absorption maximum at 365 my in ethanol 
(melting point 78? O.; per oent nitrogen 4-82; 
molecular weight (rast-camphene) 200). This cor- 
responds to & simple Schiff’s base (retinene methyl- 
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imine). On acidification, a substance with an &beorp- 
Do t ee eee oe 
Pee calles had B of this analogue of acid 
maior ow had B(1 per cent, 1 am.) (465 my 
in ahlorotaem) es 1,900; melting point 140° C. and 
3-9 per cent nitrogen; this material was unstable 
and to date haa not been obtained as a pure orystalline 
material. The hydrochloride of retinene methylimine 
would not differ in ita &beorption maximum greatly 
from the free imine, and an absorption maximum at 
440 mu would imply & doubled molecule. Collins and 
Morton!* put forward provisional formule for acid 
and alkaline indicator yellow, which they claimed 
were the simplest explanations of the facte. Their 
conclusions were in principle correct; alkaline 
indicator yellow ia now known to be a Schiff’s base, 
but the acid form may well be a more complicated 
molecule than that proposed by Collms and Morton. 
Until the structure of acid indicator yellow 18 known, 
it is not possible to say more except that a carbon- 
bond must be present in rhodopsin. 

Workers in the field of visual chemistry have been 
divided in their aaeesament of the role of indicator 
yellow. Bome'1*!' have always accepted indicator 
yellow, although on mainly circumstantial evidence, 
whereas others (notably Wald and his co-workers!) 
have minimized its importance. The present work 
demonstrates that indicator yellow is a key substance 
es visual chemistry and representa & close approach 

to rhodopsin. How ologe is demonstrated by the 
following experiment. 

Retinene methylimine waa dissolved in chloroform 
and treated with & solution of antimony trichloride 
in chloroform. The resulting solution had an absorp- 
tion maximum at 505 mp, changing to 497 my within 
ten minutes. Like rhodopsin (which has ite &beorp- 
tion maximum varying from 508 to 496 mp, according 
to the species from which it is obtained), the band 
is broad (half-width 110mp, rhodopsin 100 my). 
Although this product differs from rhodopsin m 
several (that i is, it is relatively thermostable, 
is photosteble and is produced under un se im 
conditions), this result is none the s bem e 
indication of the potentiality of retinene cie quel 

Thanks are due to Prof. R. A. Morton, without 
whose help and encouragement this work would not 


have been ible. Thanks are aleo due to Dr. 
H. K. for the amino-nitrogen estimations, and 
to Dr. A. L. J. Buckle, of the Organic Chemistry 
Department, University of Liverpool, for the 


determinations of nitrogen (micro-Dumas) and of 
molecular weight. 
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CYTOPLASMIC LOCALIZATION OF 
NUCLEIC ACIDS IN PLANT CELLS 


By J. CHAYEN and K. P. NORRIS : 
Wheatstone Physics Laboratory, King's College, University of 
` London, W.CÀ 


E is generally conceded that the nucleic acids are 
of major importance in the oel. Thus, protein 
synthesis is almost invariably associated with a high 
concentration of ribose, or pentose, nucleic acid! ; 
and the consistent occurrence of deoxyribose nucleic 
acid on the chromosomes, even m interphase nuclei, 
and on the bands of the salvary gland chromosomes 
of Drosophila has led Muller’, among others, to con- 
sider that the gene may be com of deoxyribo- 
nucleoprotein. This conclusion gained support 
-from the work of Vendrely and of Mirsky, who héve 
used biochemical procedures, and of many others 
who, by using staining and photometric methods, 
have shown that diploid nuclei a contain 
twioe the amount of deoxyribose nucleic acid present 
in sperm and approximately half that found in nuclei 
believed to be tetraploid. 

The method most commonly utilized for demon- 
strating the localization of deoxyribose nucleic acid 
in cells is the Feulgen reaction. There has been con- 
siderable controversy concerning how far this teat is 
specific’ and whether deoxyribose nucleic acid, with 
or without the recolorized leuco-besic fuchsin, could 
diffuse about the cell. Moreover, oytologiste have felt 
that the hydrolysis involved in this reaction, namely, 
heating the tissue ın normal hydrochloric acid for 6min. 
at 60° O., was an undesirable part. of the procedure. 

More recently, Kurnick* has developed a method 
by which polymerized nucleic acid can be stained by 
a stoichiometric reaction with purifled methyl green. 
It is generally assumed that whereas deoxyribose 
nucleic acid occurs as & very highly polymerized 
molecule, ribose nucleic acid is present in cells as a 
relatively small molecule and hence does not give this 
stoichiometric reaction with methyl green. While 
this assumption may be true of aged and differentiated 
cells, it is not entirely correct for plant meristematic 
cells, in which some of the ribose nucleic acid may 
also be polymerized sufficiently to give this reaction ; 
for this reason we have used Kurnick’s methyl green 
method in conjunction with treatment with deoxy- 
ribonuclease, acting in the presence of a protease 
inhibitor’, to locate deo nucleic acid. It 
should be noted that many popular fixatives and 
treatments & tly depolymerize the ribose 
nucleic acid, thus removing from it this property of 
binding methyl green. 

A third method of studying the cellular distribution 
of nucleic acids is by ultra-violet absorption micro- 
soopy. Maximal absorption at about 2600 A., the 
absorption maximum of both the nucleic acids, does 
not allow differentiation between riboee nucleic acid 
and deoxyriboee nucleic acid, and, if not supported 
by other evidenoe, must be interpreted with oon- 
siderable caution’. 

In our study of the distribution of nucleic acids in 
cells of plant root meristema, and in particular in the 
roots of Vioia faba, we have been unable to use the 
Feulgen reaction because the cytoplasmic particles 
of these ocells are readily destroyed by the acid 
hydrolysis, and clearly it would have been absurd to 
discuss the localization of substances in cells in which 
important structures have been destroyed. It has 
also been found that the cytoplasmic grenulbe are 
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easily disintegrated by other treatmenta which might 
have been considered much lees drastic than hydro- 
lysis with hot acid. Thus, in cella flxed m neutral 
formalin, these organelles are lost when the pH is 
lowered to about pH 5, so that after such fixation 
Kurnick’s methyl green reaction had to be performed 
in acetate buffer at pH 6 instead of the customary 
pH 42. 

We have found & constant correlation in the root 
meristem cells of the broad bean, treated with various 
techniques, between preservation of cytoplasmic 
granules and paucity of nuclear absorption at 2650 A., 
and of nuclear basopbilia. Techniques which have 
been found suitable for demonstratmg this include 
living preparations", the polyvinyl alcohol-peotinase 
method’, neutral "Formalin-aquax'!*, the Newoomer- 
Zirkle prooedure!*!, and freeze-drying. In the first 
two procedures the cells are atudied whole m squash 
or smeer types of preparation, whereas in the last 
three they are examined in sections. On the other 
hand, when the cytoplasmic granules are destroyed, 
the nucléus becomes strongly absorbing at 2650 A. 
and intensely basophilic. This effect may be produced 
by destroying the granules (for example, by treat- 
ment with hot acid) in preparations made by any of 
the above methods, by fixation in acetic alcohol and 
either embedding im paraffin or separating the cells 
in hot hydrochloric acid, or by fixing the roots in hot 
45 per cent acetic acid. 

When cels containing well-preserved cytoplaamic 
granules are stained overnight with purified methyl 
green at pH 6 and then in buffer at the same 
pH for several hours, only the granules and nucleoli 
retain the stein appreciably, suggesting that these 
sites alone contain polymerized nucleic acid. Thus 
the resting nucleus, apart from the nucleolus, does 
not retain the stain. The colour of the stained 
aka a led ie Sap ah UAR 
usually produced by the reaction of this dye with 
cellulogic or lignifled structures. If, however, the 
granules are destroyed by gentle treatment which 
should have leas effect on the polymerization of 
nucleic acid than hydrolysis in hot acid (for example, 
by changing the pH to 4), it is the nucleus and 
nucleolus which rétain the stein, indicating that the 
po i nucleic acid has become attached to 
these structures. If the intact cytoplasmic granules 
are treated with deoxyribonuclease in the presence of 
a protease inhibitor, they lose all or moet of their 
ability to retain methyl green. Furthermore, 
nucleolar basophilia and absorption at 2650 A. are 
lost after the cells have been treated with normal 
hydrochloric acid at 60° O. for 6 mın., which removes 
ribose nucleic acid from root meristem cells. 

It has been shown? that if living cells are treated 
overlong with commercial pectinase the granules are 
reduced m number while the nucleus becomes more 
refractile and increases in density when viewed with 
stopped-down green illuminstion, indicating that 
material has diffused into the nucleus. We have 
checked that this change of refractivity is not due to 
light being lost from the system by scatter, eto. (for 
example, apparent &beorption at 3100 A. remains 
small). A similar effect has often been observed by 
us when living cells, separated by the pectinase tech- 
nique, are mounted in Tyrode solution which has 
been diluted four times with distilled water. Samples 
of nuclei photographed at 2650 A. after such diffusion 
has taken place, when compared with samples photo- 
graphed before the change, suggest & three- to flve- 
fold increase in absorption at this wave-length. A 
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similar result has also been seen in cells prepared in 
other ways. 

We have now followed this change while it occurred 
im one cell. The bean root had been treated by the 
pectinase method for separating living celle’, macer- 
ated in distilled water, and photographed immediately 
at 2650 A. Diluted Tyrode solution was added to the 
side of the coverslip and almost immediately the 
mterphase nucleus, viewed in green light, began to 
darken. Serial ph phs taken at 2650 A. at three 
mtervals after the addition of dilute Tyrode solution 
showed & progressive increase of nuclear absorption 
at this wave-length. This has been confirmed by 
microphotometry. Of particular interest, however, is 
the fact that while the nucleolar absorption at 
2650 A. in the first photograph is considerably higher 
than that of the rest of the nucleus and of the cyto- 
plaam, it becomes progreasively masked by the rising 
absorption of the rest of the nucleus although the 
nucleolus neither lost absorption nor altered in airo. 

Thus a transfer of absorbing material has been 
recorded in one cell in which the cytoplasmic granules 
were disintegrating, th» interphase nucleus having 
been seen to change from a poorly absorbing body to 
one which absorbed very strongly at 2050 A. To this 
observation may be added the results with methyl 
grean which suggest that at least much of the 
deoxyribose nucleic acid is cytoplasmic when the 
cytoplasmic organization is intact, but nuclear when 
these granules are disturbed. It has been shown 
previously! that the destruction of these granules 
does not necessarily cause the absorbing material to 
shift from the cytoplasm to the nucleus. Thus suit- 
able treatment with acetio alcohol leaves the inter- 
phase nucleus weakly absorbing, although when such 
cells are heated at 60° O. in normal hydrochloric acid 
for 6 min. the absorption of the nucleus increases 
several-fold. It is for this reason that the cytoplasmic 
localization of deoxyribose nucleic acid cannot be 
demonstrated by the Feulgen reaction which not only 
destroys the granules but also, as in this case, causes 
& shift of the freed deoxyribose nucleic acid (or 
deoxyribose nucleic acid-protem) into the nucleus. It 
is important to note, however, that this change of 
cytoplasmic to nuclear localization is observed only 
in these plant root meristem calla; it is not found in 
other proliferating cells such as those of the staminal 
hairs of T'radescantía, in which there are no large 
cytoplasmic granules of the type found in the root 
meristem cells. Since these granules comprise the 
mitochondria and similar organelles, it seams reason- 
able to assume that the cells which contain such 
bodies are capable of considerable synthetio activity, 
whereas those which do not possess these structures 
are leas active metabolically and also show a different 
localization of all or moet of the deoxyribose nuoleio 
acid. 

At first sight these findings seem to contradict 
many well-established ideas concerning the chamical 
nature of the gene and the nucleic acid cycle in 
mitosis, but this is not necessarily so. For example, 
no evidence has been presented to show that there 
is no deoxyribose nucleic acid in the interphase 
nucleus; absolute measurement is made difficult by 
the over- and under-lymg cytoplasm and by the 
& t accumulation of ultra-violet-absorbing cyto- 
p io bodies close to the nuclear-cytoplaam 
bo . Furthermore, Darlington" has stated 
clearly that although maximum attachment of the 
deoxyribose nucleic acid to the chromosomes corre- 
sponds to maximal spiralimation, that is, at meta- 
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phase, “At the other extreme, within the resting 
nucleus, they [the chromosomes] are uncoiled and 
relatively free from nucleic sod”. The present 
investigation provides no information about the 
attachment of the nucleic acid to the mitotic chromo- 
somes. Furthermore, since the evidence offered in 
the present communication depends on ical 
ts, the possibility cannot be excluded of the 
presence on the granules of some iho, ultr&- 
violet-absorbing substance which 1s removed by 
deoxyribonuclease but which is yet distinct from 
deoxyribose nucleic acid. This could be examined by 
biochemioal procedures only if they could be shown 
not to disturb the delicate cytoplasmic structures, 80 
causing the same artefacts as are discuseed above. 
The results described above, however, emphasize 
certain pointe. First, in actively synthesizing oells it 
is possible that some, if not most, of the deoxyribose 
nucleic acid 18 cytoplaamic, even if it is only partly 
synthesized or stored there“; at least it should not 
be treated as axiomatic that all deoxyribose nucleic 
acid must be in the nucleus. Secondly, ıt follows 
from this that the Feulgen reaction, in plants if not 
in other organimms, is of little cytochemical value 
unless the final tion compares favourably with 
living cells ; this is likely to be true only if there are 
no structures present in the cell which both contain 
deoxyribose nucleic acid and are destroyed at a pH 
below about pH 5. Thirdly, it may be as well to 
acoept with caution the assumption that the gene is 
necessarily composed of deoxyribonucleoprotein. At 
least it may be argued that other evidence of the 
gene-nature of this complex is required before the 
gene is actually defined in terms of deoxyribonuoleo- 
protein. Smmilar conclusions, based largely on other 
observations, have been discussed previously". The 
present communication is & summary of experimenta 
conducted during the past four years and a full 
account of the resulta will be published elsewhere. 
This work owes much to the specialized advice on 
the various facets of the problem and the enco 
ment which we have received. In particular, we wish 
to acknowledge our gratitude to Prof. J. T. Randall, 
who has made this research possible and whose 
enoouragement has greatly assisted us, and to Dr. 
H. B. Fell, for her frequent kind and valuable advice. 
We ate grateful to Prof. J. F. Danielli, Dr. C. D. 
Darlington and Prof. J. Brachet for dus discusaiong 
and for advising us with regard to manuscript, 
and to Sir Rudolph Peters for his enco tin 
the work. We wish to express our gratitude to Dr. 
M. H. F. Wilkins for his advice on biophysical 
PE and to various of our colleagues at King’s 
llege for their help and friendly discussions. We 
are indebted to the British Empire Cancer Campaign 
(J. O.) and the Rockefeller Foundation (K. P. N.) for 
grants which have enabled this work to be done. 
[Deo. 15. 
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LETTERS TO THE EDITORS 
No notice ts taken of anonymous 


A New Procedure for Correlating the 
Structure of Glycosides 


Wren a sugar glycoside is oxidized with periodate, 
his E PETETA ee ee In 
the case of pyranosides, cleavage is accampanied by 
the elimmation of the —CH(OH)— group at O, as 
formio acid, whereas in the clea 
sides no formic acid is formed. Maxis of 
this reaction by recognition of the dialdehydio char- 
acter of the iodate oxidation product? and an 
extensive y of the corresponding dibasic acids 
and their salts have enabled the ring structure of 
glycosides to be determined and have provided a 

method for correlating the structure of the 
various glycosides. 

We wish to report another procedure for correlating 
the structure of glycosides, which consists of the 
reduction, either catalytically (in aloohol at 100° O. 
with 1,500 p.s.i. hydrogen and Raney nickel) or with 
sodium borohydride (in aqueous solution at 25° C.), 
of the dialdehydes formed by periodate oxidation 
and an examination of the corresponding alcohols so 
formed. The dialdehydes (I) from the aed? aad 
sides and pentofuranosides give the alooho Ure 
while the dialdehydes (IIT) from the 
furnish the aloohol (IV). Similarly, the B dele des 
(V) from the 6deoxy-hexopyranosides yield the 
alcohol (VI). 


—— 


OHOOH, OÉOGCH, 
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When the dialdehyde (I) is hydrogenated under 
] : 1 1 


Vor. 171 


alcohols II and IV. Co 


y, all the a-methyl- 
D-hexopyranosides and 


the -methyl-r-hero- 
yranosides should give the same ically active 
alcohol (4). Similarly, all the f-methyl-p-hexo- 
pyranosides and all the a-methyl-r- osides 
ahould furnish the same optically active alcohol (B) 
which is the enantiomorph of A. The same relation- 
ship should exist among the &loohols (IV) produced 
from the a- and the p-methyl-p- and r-pentopyrano- 
sides. Fipodnonta Gurea a On tho Soa 
D-glucose, D-mannose, n-xyloee and 
r-ar&binose have shown that these relationships do 

actually hold true. 
The alcohols represented by the general formule 
IL IV and VI, which can be produced in abmost 
quantitative yield, are oolourleas fairly mobile 
liquids and they can bo distilled in mous with- 
ition. The enantiomorphio slecholsa 


furanomidee give the co i 
tribenzoates, melting point 66°, [a]$? + 21° and 
— 21° (ethanol), and the benzoates, me. 
ing point 110°, [x]$? + 24° and — 24° (chloroform). 
The enantiomorphio aloohols (IV) from the dialde- 
hydes (III) furnished by the pentopyranoaides yield 
the enanti hic bts p-nitrobenzoates, melting 
int 118°, [«]%° + 10? and — 10? (chloroform). 
vetet tid alcohols corresponding to (VI) from 
the aldehydes (V) provided by the 6deoxy-hexo- 
pyrenoeides have been characterized as bis p-nitro- 
benxoates. The structures of the alcohols represented 








bao fH daon o 2 be on 
I0," . ` 107 AH. 
Suri Aosta n ) 2 E | DER fe — E nae OH,OH 
7 L] 
dao daoa i 
q aq) (1) qv) 
pey TE 
PA a Io” buo RE 2H, baon 
- x: OHO CH,0H | 
NN bf 
ix, bn, 
(v) (YI) 
: * Denotes an asymmetric carbon atom 
CH,0H. OH,OH OH,OH OH,OH 
po ON Hf H JE OOH, H H 
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by the formule II and IV have been established by 
acid hydrolysis and identification of the fragmenta, 
namely, 1 (fram IL), ethylene glycol (from IV) 
and glyoollio aldehyde (from II and IV). Confirma- 
tion of these resulta has obtained from - 
menta carried out with the benzoyl and p-nitrobenzoyl 
derivatives of the alcohols. 

Proof of the structure of the aloohols represented 
by VI may be illustrated by reference to that obtained 
from a-methyl-1-rhamnopyranoside. This particular 
alcohol affords upon hydrolysis gtyoollic aldehyde 
(2,4-dinitrophenylhydrarone, melting point 86°) and 
an optically active 1,2-propanediol (bts p-nitro- 
benzoate, mel point 108°, [a]5? + 48-5? (acetone) ), 
which proved to be identical with that obtained from 
L (dextro)-lactio acid and its methyl ester by re- 
duction with lithium aluminium hydride. 

We have also found that reduction of aldehydes, 
formed by periodate oxidation of glycosides, is also 
applicable to oligosaccharides. Thus B-methyl malto- 
side has given VII whereas sucrose has afforded VIII. 

Furthermore, the fact that the latter, which oon- 
tains only one asymmetric carbon atom (C, of the 
original D-glucose moiety), has a negative rotation 
shows that in sucrose the anomeric linkage at the 
glucose residue is of the a-type, inasmuch as all 
alcohols of the type represented by II (an 
analogue of VIII) derived from a-alkyl-p- 
glucopyranosides have 6 negative rotation, 
whereas all those derived from f-alkyi-p- 
- gluocopyranosides have & positive rotation. 

Further details of this work will be published 
later. p 
M. ABDHL AxHER F. BurrH 


J. E. CAporrA J. W. Van Crzvn 
R. MowraowERvy BERTHA A. Lawis 
Division of Agricultural Biochemistry, 
University of 


Bt. Paul, Minnesota. Aug. 28. 
1 Fleury, Herimey and Joly, J. Pharm. Okim., 90, 149 (1084). 


"HUMOR And Sanko slower Chem Soe: 68378 (1030); 59, 004. 


A New Synthesis of 2-Deoxy-D-ribose 


Ir has long been & matter of interest to synthesize 
2-deoxy-D-ribose, a component sugar of deoxyribo- 
nucleic acid, and several methods have been reported?. 
We wish to communicate some resulta which we 
obtained recently. 

p-Arabinose was converted into ribulose by nee 
it in pyridine’. Ribulose isolated as ita o-nitropheny. 
hydrazone was reduced aa such with Raney’s nickel 
catalyst to the 2-deoxy-2-amino-pentitola, the orys- 
tallization. of which failed. The amino-alcohols were 
converted into deoxy-pentose by treatment with 
nitrous acid. The course of the reaction may be inter- 
Dery as & sort of 'semipinaoolinio deamination'*, 

-D-riboee was isolated as its benzylphenyl 
melting at 125-5-128-5? C., [a]; being 

S 25°. The overall yield was about 3 per oant. The 
whole course of the reaction is represented as follows : 
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We are indebted to Prof. K. Makmo and Mr. K. 
Ohta, of the College of Medicine, Kumamoto Univer- 
sity, for an authentic specimen of deoxyribose, and 
we are grateful to Prof. 8. Akabori; of the College of 
Sciance, Osaka University, for his suggestions and 
enco t. 

pii Y. MATBUBHIMA 


Y. DIuANAGA 
Department of Ohemistry, 
Women’s University, Nara. Oct. 25. 
1 Sowden, . Amer. Chom. 1807 a 
et ni and igi L. FJ. e: 8o pee ord 
Ont o: de Jeden. m. ape i, ST (ae Hough. T, 


sian Oat datu E Hata Obat dae 14. 00 CI. 
* Matsushima, Y., Bull. Chem, Soc. Japan, 94, 144 (1961). 


Transglucosylation of Aromatic N-Glucosides 


ArrHouaH the ion of O-gluooeidee 
is not very practicable and has been described 
hitherto only in isolated cases!, the same mechanism 
appears in the case of N-glucosides of primary 
aromatic amines and seams to be fairly easy and to 
proceed according to the reaction : 


Ar—NH-—OH—{OHOH);—OH—CH,OH + Ar-—NH, > 


lE -- Qo | 


Ar —NH—UH—(0HOH),—OH—OH,0H + Ar—NH,. 
{ig —4 


The first example of this reaction was given in 1986 
by R. Kuhn and A. Danai’, who in this way prepared 
nitroxylidi ide from p-toluidine-gtucoside, 
but the yield was very low. In 1948, J. Inoue and 
K. Onodera described two farther reactions, namely, 


the tion of anilme-giucoside and m- or 
pni ooeide from p-toluidine-ghicoside ; 
however, the ion of the latter seams to me 


doubtful (‘‘white tabular crystals (?) 
of &niline N-p-glucoside’”’). 

Since this process & to be of significance 
both from the chemical and biochemical points of 
view, we have made detailed investigations of the 
conditions and mechaniam of the reaction. Our 
conclusions oan be summarized as follows : 

(1) The reaction is dependent upon pH. 

(2) It is in certam circumstances aceon (B68 

ea 4—5, 6-7 and 8-9 in the &coompanying table). 

(3) The reaction will proceed to completion in 
solvente such as methyl alcohol and ethyl alcohol 
in & few minutes at pur Palak Ud 
satisfactory yields; Inoue Onodera 
reaction mixtures for eight hours. We find that 

lication of heat serves only to speed up the solu- 
tion of the starting reactanta, 

(4) The reactions in absolute alcohols leave little 
doubt that the is really tranaglucosylation 
rather than lysis followed by redistributive 
regtucosylation. This conclusion is confirmed by the 


, m.p. 120-1335, 


OHO OH,0H OH,OHR OH,0H OHO 
Hoba lo lavoro 0,9) ; daom, da, 
HboH ndon — mion = E ss abon 
abon HOOH abon ndon HOOH 
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Reactants Product Botvent Catalysi Yield 
(per cent) | 
(1) Ante giicokte + sulphanflamide BSulpbanilamide-N*-giuoogde abs. ethyl alcohol abs HCl 70 
a ) "P. p i cone. HCI 60 
(2) Anfline-giusoaide -+ »-nitraniline PNitraniiine-gtucoside ethyl aloohol ^ abs HCI 41 
(1:1 moL) 80% methyl aloohol oono. HC? 43 
(8) 1 7 
E MT Pa p-Nitraniline-giucoside 87% methyl alcohol cone. HCl 57 
(4) -Nliranlline-giueosid &renlline-glucosid cohol 
“itanim (1-1 and 1 $ onal) EN j pa monyi al Son. HE P1 
( XI uooside + m- ; 
5) P earned +m m-Nitranlline-glucoside abs. ethyl alcohol abs HOI 58 
(6) m-Nlitraniline-g!ucosid, lphant- Sulphanflamide-K *-gtuoosid ba ethyl aloohol abs, 1 85 
amide (1:1 mol) Deb ER : o 5 " cone. Hel 60 
Bul = 
(7) T an ide: Ronse +m m-Nitranifline-glueoside 85% ethyl alcohol eono. HCl 70 
(8) p-Nttraniline-gtneoside + sulphanfl- 8ulphanflamtd: mooad.d abe. othyl aloobol abs, HCl 97 
i amide (1 mol) p mra : 906€ . " cone. HCl 72 
(9 Bulphantamid truniltne-gluoogide 83 92 
et nccude trf Ni I % methyl aloohol cono. HCl 
(10) d nen eg e d tranfiine-gtucosl 1 
I (eis mo" P ad PN do 83% methyl alcohol com. HCl 67 
(11) ee eae + sulph- Salphanflamide-X*-gincomde abs. ethyl aloobo! abs. HCl H 
, anilamide (1 moL) "- A Pi cone. HOI "n 
12) p-Amihnoselioylie X -gtuoosid. Ntiraniltne-g!ucosid: aba. methyl aloobal abs. HCI 81 
UXORES T ° a n ” ~ oone. HCl 96 
(13) s-Aminosalicylle acid e+ Sulphan!lamIice-K “giteoskde 96% ethyl aloohol cone. HCl 89 
sulphanilamide @ an usi » ^ » l 83 
(14 -Aniline tetra tetra. 1 alcohol abe. HCl 56 
) a- Aniline Ach rare fe glucoside’ ^ "said aee rid aba. eihy 
(15) f-Anfiine tetra -glucoside + Bulphanilamide-N*-teotra-acetyl- aba. ethyl aloohol abs. HCl 60 
zulphanllamide (1 mol.) uoo&ide (fsameris mixture) 


fact that the transformation of p-aminoealicylio 
acid-N-gtucoside into hanilamide-N ‘-glucoside 
will proceed at & consi ly higher velocity than 
the formation of the oo glucoside from & 
mixture of »-amio salicylic acid, sulphanilamide 
and glucose under the same conditions. It should be 
noted, however, that water at a concentration of 
lees than 5 per cent will not, in most cases, influence 
formation and yield of the product and the velocity 
of tranaglucosylation. However, in special cases the 
presence of water is advantageous on account of the 
crystallization and separation of the products from 
the mixture. The solubilities of the components 
evidently play & very important part in these re- 
actions. 

(5) In the examples described in the table, the 
amines were used in about 1 or 2 mol. dxoems. In 
the reversible reactions, we never used more than 
2 moles of amines. 

(0) We find that not only the free glucosides but 
also the te lgluooeyl derivatives can be sub- 
jected to lation. | Sulphanilamnide-N*- 
tetra-acetylgiucoside could be prepared from aniline- 
tetra-acetyl-giucoside both from a mixture of the 
«,8-isomers and from the pure a- or f-isomer. An 
isomerio mixture was obtained which was almost 
identical with that obtained from sulphanilamide and 
tetra-acetylglucose or acetobromgtucose respectively‘. 

The transglucosylations indicated in the table have 
been accomplished. ~ 
ion of the experiments will appear 
elsewhere. We thank the Hungarian Academy of 
Science for assistance in this investigation. 

R. BOGNÁR 
Institute of Organic Chemistry, ENANA 
University, Debrecen, 
Hungary. Aug. 25. 
1 Pigman, W. and Laffre, B. O., J. Amer, Chem. Sos., 73, 4004 (1061). 
' Kuhn, R, 
* Inoue, Y. 


and Dansi, Á., Ber., 69 B, 1745 (10368). 
. and Onodera, K., J. Agris. Sos. Japan, se. 110 
L046) ; Ohom. Abaty 34,45, 9481 (1961). gg Honeyman, d „ and 
A. H. J. Chem. Sec., 067 (1960). 
Lud. R aui Nn Io 2. Chin. Boa. (Ho ir 








‘Demonstration of Transaminase Systems 
in the Alga Chlorella 


As part of & programme of study of the nitrogenous 
metabolism of the alga Chlorella being undertaken 
in this t, it was considered desirable to 
obtain ce for the presence or absence of trans- 
aminsse systems within the organism, and to evaluate 
the relative activities of any such systems found to 
be present. The organiam used was a strain of 
Chlorella vulgaris identical with that used in the ex- 
perimenta described by Syrett and Fowden!. 
Preliminary experiments had shown that large 
amounts of material are often required to demonstrate 
metabolic processes in Chlorella, everi though mioro- 
methods may be used for their investigation. For 
this reason the alga was grown in & 10-lit. ‘Pyrex’ 
aspirator, containing 8 lit. of medium similar to that 
used by Syrett and Fowden and illuminated by four 
vertical, equally spaced 40-watt fluorescent tubes. 
The temperature was that of the laboratory, varying 
in the range 15—22? durmg the course of the experi- 
ment. The medium was aerated with air plus 0-5 per 
cent carbon dioxide, the total gas flow being approx- 
imately 100 lit./hr. This vigorously stirred the large 
volume of liquid, ensuring that all the cells were 
intermittently exposed to the light at the edges of 
the culture, even when penetration of light into the 
bulk of the culture was reduced to a very low level 
at the later stages of The medium was in- 
oculated with 20 ml. of an actively growing Ohlorella 
suspension growing in the same medium but contain- 
ing in addition 1-0 per cent gluooee. Growth was 
continued for six to seven days after inoculation. 
The alga was harvested by oentrifuging at 950 g 


repeated from distilled water and finally 
a ee oe buffer 
(pH 7:5) This two-bundredfo concentration 


density was approximately 4 millio A. 
Preparation of a concentrated, cell. extrac, The 
concentrated suspension of cells was subjected" to & 
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shearing strain of 20,000 Ib./sq. in. This disrupted 
most of the cells, and & cell-free extract was obtained 
by removing unbroken cells and cell debris by oentri- 
faging at 1,100 g for 80 min. The dark green, slightly 
turbid supernatant liquid was decanted and stored 
while the separated solid matter was discarded. In 
order to remove the free ammo-acids already present 
in the extract, it was dialysed for 24 hr. at 4? O. in 
a collodion bag against & slow stream of M/15 phos- 
phate buffer (pH 7-5). 

The presence of transaminase systems in the extract 
remaining in the dialysis sac was then demonstrated 
as follows. The transamination systems investigated 
were those catalyamg the transfer of amino-groups 
from various amino-acids to either pyruvic or a-keto 
glutario acid. Eight amino-acids were used, including 
those that might be expected to be most active in 
transamination systems. The limited amount of ex- 
tract available precluded the use of all the naturally 
occurring amino-acids. Oxalacetic acid was not used 
8&8 an &mino-group acceptor for this same reason, 
together with the fact that under the experimental 
conditions used it rapidly undergoes conversion to 
pyruvio acid, so giving anomalous results. 

The pH at which the extract was buffered (7-5) has 
been demonstrated to be optimum for several trans- 
aminase in N orassa?. Trans- 
&minations catalysed by the Ohlorella extract were 
demonstrated by following the production of glutamic 
acid or alanme formed from a-keto glutarate or 
pyruv&te respectively, by means of chromatography. 
0-5 ml. of the extract was pipetted into each of six- 
teen tubes. To each of eight of these, 0-25 ml. of 
14/10 sodium pyruvate was added, while 0-25 ml. of 
sodium a-keto glutarate was added to each of the 
other eight. Fimally, 0-25 ml. of an M/10 Lamino- 
acid was added to each tube. Glutamic acid was not 
added to a-keto glutarate, nor was alanine used with 
pyruvate. Instead, 0-25 ml. of buffer was added, 
and these tubes then constituted the controls upon 
which the changes in the concentrations of glutamic 
acid and alanine could be based. A duplicate set of 
sixteen tubes was also prepared, one set being in- 
cubated at 25? C. for 3 hr. and the other for 24 hr. 
At the end of the incubetion periods the reactions 
were stopped by the addition of 2 ml. of absolute 
aloohol to each tube, followed by slight warming. 
This precipitated the proteins and stopped all enzyme 
action. 

After settling of the precipitates, 60 uL of the 
clear matant was withdrawn from each tube in 


turn applied as a spot to a sheet of Whatman 
No. 4 filter paper in the normal way. The chromato- 
gram was oped for 24 hr. in phenol-ammonia, 


and, after drying, the amino-acids were located by the 
usual ninhydrin treatment. The relative amounts of 
p acid and alanine formed from the respective 

to-acid from different amino-acids were estimated 














* Glyoine was not added to a-keto glutarate. 
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by comparison of spot sizes and intensities. The 
accompanying table summarizes the resulta obtained ; 
the maximum amount of transamination found for 
any amino-acid was not considered to represent more 
than 20 per cent of the amino-acid originally addod. 

From an inspection of the table ıt is seen that in 
Ohlorela those transammation systems involving 
either aspartic acid, glutamic acid, or alanine are 
the most active. These conclusions agree very well 
with those obtained in other work using higher plants 
or animal tissues. 

Thanks are due to Dr. L. Fowden and Mr. P. J. 
Byrett for their helpful advice and criticiam, and to 
Prof. W. H. Pearsall for his interest in the work. 
The work was carried out with the aid of & grant 
from the Department of Scientific and Industrial 
Research. 


Botany Department, 
University College, 
London, W.C.1. 
Oct. 8. 


1 Vowden, L., and Byrett, P. J., Physiologia Planienun, §, 558 (1952). 
Ens W., Lawrence, N. B., and French, C. B., Senos, 111, 638 
1 Fincham, J. R. 8., Nature, 168, 057 (1951). 

* Bireet, H. M., "Advances in Enrymology’’, 9, 391 (1949). 


J. W. MOLBANK 


Controlling Effect of Salts on the Activity 
of the Cytochrome Oxidase 


ÁOOORDING to the theory of anion reepiration!, the 
activity of the is controlled by 
the activity (concentration) of movable salt anions 
in the surroundings. With the aid of & new spectro- 
photometric technique it has been shown that in 
living wheat roots the oxidation reduction balance 
of the cytochromes a (oxidase), c and b is moved 
towards a higher state of oxidation by a change of 
the medium from distilled water to salt solutions 
(potaasrum chloride or nitrate, calcium nitrate, eto.). 
On removal of the salts the cytochromes revert to a 
more reduced state. From the automatic recording 
of the time-course of the phenomena, it was clearly 
shown that the change in the oxidation—-reduction 
balance of the starts simultaneously 
with the absorption of the salt ions. The funda- 
mental fact that the coenzymatic effect is exerted 
by salt anions was established by earlier investiga- 
tions on the effect of salts on the cyanide-sensitive 
part of respiration*. It was shown that this part of 
respiration is enhanced only if anions are absorbed ; 
absorption of cations only had no effect on it. 

Measurement of the reaction kinetics of the 
cytochrome system of wheat roots shows an electron 
transference from a dehydrogenase system (DH = 
succinic dehydrogenase) to oxygen along the potential 
ladder DH — b >o >a — O, Acoording to the 
theory, an electron cannot be transferred from one 
molecule to another unless the same quantity of 
electricity ia moved in the opposite direction in tho 
form of a movable anion. As regards roota, oxygen 
and anions are provided from the medmm. The 
cytochrome oxidase is most probably present in the 
surface of the protoplaam! and catches anions 
simultaneously with the delivery of electrons to tho 
oxygen molecules. By & similar exchange between 
anions and electrons the former are successively for- 
warded to the end of the potential ladder. As each 
step of the chain requires the presence of anions as 
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coenzymes, it will be theoretically poasible to demon- 
strate this activity factor at any of the isolated steps. 
Technically, the sequence cytochrome 6 — 
oxidase — oxygen is quite simple, because in homo- 
i roots the normal anion respiration is rapidly 
rought to a standstill, whereas the oxidase remains 
active as shown from ita rapid oxidation of added 
reduced cytochrome oc. The following experiment 
may serve as an illustration. 
100 mgm. dry weight of wheat roots from desalted 
ings three weeks old was ground in & porcelain 
mortar after adding 10 o.o. distilled water. 1:5 o.c. 
. of this preparation was added to a solution of 0-02 per 
cent cytochrome o (‘Sigma’), reduced with some 
dithionite and afterwards aerated. The oxidation was 
followed photometrically by o ing the de- 
crease of the difference in extinction between the wave- 
550 and 560 mp. After 5 min., 41 per cent 
of the cytochrome was oxidized. If 0-1 M potassium 
chloride was added to the tion, 78 per cent 
of the cytochrome was oxidi in 5 min. Controls 
with 0-001 M hydrogen cyanide showed no oxidation. 
The figures correspond to an oxidation of 1 07 pgm. 
iron per hr. per 10 mgm. in the desalted material 
and an oxidation of 1-70 ugm. iron after addition of 
potassium chloride; thus there was an increase of 
64 per cant due to the salt effect. Similar results were 
obtained with potassium nitrate. ing can also 
be brought about by treatment with &nion-abeorbing 
regin. - 
Simultaneous spectroscopic measurements on living 
Beete e Dok 107 l. cytochrome 
oxidase per 10 mgm. weight. the presence of 
salts, this quantity oxidized 1-7 mol. iron in 1 hr., 
go nd etai ambe 1,000 per 
min. the absence of salts this number decreases 
to c. 600; but this ig, of course, not a minimum value 
because salta are always to some extent still present 


in ‘desalted roots’ (of. ref. 2). In other experiments ` 


the activity of the preparations nearly equalled the 
normal activity of living roota, showing! & turnover 
number of c. 1,700 per min. at 10? O. The roots used 
for these experiments showed an active salt abeorp- 
tion from 0:0005 M potassium chloride of 0-82 umol. 
chlorine per hr. per 10 mgm., correeponding to 
Qa Qo, = o. 0:9 if calculated from the directly 
devermined oxidase activity. This value ia quite m 
accord with determinations of the anion respiration 
of living roots (see ref. 2). : 
H. LUNDEGARDH 
Institute of Plant Physiology, 
Uppesla 7. Deo. 29. 
tesis Xr fen dit V fot th Llc eme 


e ggirdh, H, 4mm. Agric. Oel Suedon, 16, B72 (1040); and 
yer papers. 


Acetic Acid in Fresh Grass 


EXPERIMENTS carried out in these laboratories? on 
the formation of volatile fatty acids in graas/water 
alurries showed that, whereas butyric and propionic 
acids were formed after the pri production of 
lactio acid had been stabili , acetic acid was pro- 
duced even before the lactic fermentation began. It 
is, of course, well known that acetic acid is formed 
during the silage fermentation, but it seamed sur- 
prising that it should be formed so speedily. 

An examination of a slurry which had been standing 
for two hours showed that appreciable amounts of 
acetic acid were even then present, although tests 
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for laotio acid by the p-hydroxy diphenyl test’? gave 
negative resulta. 
It was decided to experiment with fresh grass 
juice; for this purpose, samples of grass obtained 
from a plot adjoining the laboratory were immediately 
minoed and-the product squeezed a linen 
oloth which had been washed in hot water and then 
dried. The grass juice was subjected to steem distilla- 
tion ing to the procedure of Scarisbrick to 
isolate the total volatile fatty acids, and the distillate 
was submitted to gas chromatography &eoording to 
the technique of James and Martin*. A definite yield 
(about 8 mgm. per cent of the grass dry matter) was 
obtained on each occasion, but no other lower fatty 
acid in the OOs range was isolated. 
So far as we are aware, such & finding has not 
previously been reported in the literature, and all 
that may be concluded at this stage is that &oetio 
acid is present, either free or in & state of loose oom- 
bination, in the grass. It is posible that it forms an 
intermediate in the tyicarboxylic acid cycle. 
A. J. G. BARNETT 
R. E. B. Duncan 

Division of Agricultural Biochemistry, 

Department of Biological Chemistry, 

University af Aberdeen: 
Sept. 18. 

1 Barnett, A. J. G., and Dunean, R.H. B., Bioskem. J., 58, xvil (1952). 

1 Barker, 8. B., and Bummerson, W. H., J. Biol. Chem., 138, 585 (1941). 

* Barnett, A. J. G., Bioskem. J., 49, 527 (1961). 

1 Bearisbrick, R., Bieochem. J., xxxiv (1962). 

! James, A. J., and Martin, A. J. P., Bioskem. J., 50, 670 (1962). 


Hatching Responses in Root Eelworms 
(Heterodera spp.) 


Resuuts of recent investigations on larval emerg- 
ence from cysts of root eelworms (Heterodera spp.) 
when exposed to plant root diffusates (using the 
methods evolved by Fenwick for potato root eel- 
wormb*4) are summarized below. 

Beet, potato and carrot root eebwormas behaved 
normally in that they responded only in diffusatee 
from hosts and from invaded planta. Cabbage root 
eelworm ed well in diffusates from hoste bo- 
longing to genus Brassica, but did not respond 
to other cruciferous hosts or to non-hosta. Galeopsis 
and olover eelworms gave little or no response in 
diffusatea from typical hoste, but responded readily 
to pea root diffusate. Hop eelworm responded to 
diffusates from three hosta, hop, hemp and small 
nettle (Urtica wrens), and from the related plant 
Paristarta di Negligible responses in host and 
non-host di tes were obtained with pea and oat 
root eelworms. 

From the above findings, it seamed that & measure 
of success might be obtained in quantitative estima- 
tion of mixed populations of Heterodera ie by 
exnosug the. eye io d Kaa OF Gland TOqé 
diffusates. In preliminary experiments of this nature 
reliable estimatés (in terms of ‘hatchable’ larvæ) were 
obtained for a mixed soil population of beet, cabbage 
and Galeopsis eelworm cyste (see graph). A limitation 
of the method is that it is not applicable to those 
species which do not respond to root diffusates, for 
example, pea and ost root eehworms. 

Applying Fenwick’s technique for determining the 
shape of the hatching curve! to some of the above- 
mentioned species, it been found that in all cases 
investigated (those of beet, cabbage, Galeopsis and 
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hop eelworme) the curve 18 very srmilar to that found 
by Fenwick for potato root eelworm. ` 

Certain of the plants investigated a to have 
interesting possibilities for the biological control of 
root eelworms. Thus the root diffusate of the common 
weed swinecreas (Coronopus squamatus) stimulates 
larval emergence from beet eelworm cysts and the 
roots are invaded by the larvæ, but apparently cysta 
are not formed’. The same 18 true of anun nigrum 
and potato root eelworm*".  Diffusate from the 
urticaceous plant Paristaria diffusa stimulates emerg- 
ence from hop eelworm cysta, but so far cysta have 
not been found on this plant when grown in infected 
soll. Pee diffusate causes & marked hatch of larvæ 
from Galeopsis and clover eelworm cyste, but the pea 
plant can scarcely be regarded as an efficient host cf 
either eelworm. Similarity ın the behaviour of these 
two eelworms suggesta that they may be one and the 
same species. 

F. G. W. JONES 
R. D. WiNSLOWw 
School of Agriculture, 
University of Cambridge. 
Oct. 1. 

! Fenmiek, D. W., J. Hebwieth., 18, 155 (1910). 
* Fenwick, D. W , J. Hetwenth., 88, 157 (1949). 
* Fenwick, D. W., J. Hekménth., 94, 75 (1060). 
‘Fenwiek, D. W., J. Holmenth., 86, 87 (1961). 
* Jones, F. G. W., Ann. App. Drol., 37, 407 (1960). 


* Rumes: A, Todd, A. R., and Waring, WW. 8 , Biochem, J , 45, 528 


* Franklin, Af. T., “The Cyst-forming Species of H eterodera’’,113 (1051). 


Toxicity of Chlorinated Phenyl 
Benzenesulphonates to Winter Eggs of 
the Fruit Tree Red Spider Mite, 
Metatetranychus ulmi (Koch) 


THE mite ovicidal activity of a number of sub- 
stituted phenyl benzenesulphonates toward the eggs 
of the two-spotted spider mite, Tetranychus bimacu- 
laius Harvey, was examined by Kenaga and Hummer, 
who found that substitution by bromine or, better, 
chlorine in the para-position in both phenyl rings 
led to compounds of considerable activity. By far 
the most active was 4-chlorphenyl 4-ohlorbenrene- 
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' gulphonate, and this has 
now been developed oom- 
mercially in the United 
P States. Afterwards, Kirby 


a and McKinlay’, using sum- 


mer eggs of the fruit tree 
red spider mite Meta- 
teiranychus ulmi (Koch), 
and Read and Smith’, 
using eggs of the glass- 
house red spider mite 
Teiranychus telarius L., 
found that 4-chlorphenyl 
benzenesulphonate (CPBS) 
was at least as potent as 





° ° Pchlorheny 4-ohlorbenz- 
E enesulphonate (CPCBS) to- 
paso 297 7 — ward both these eggs. 


Field experience in 1952 
has shown that the former, 
especially when applied 
in conjunction with an 
acaricide, oan give re- 
markably perastent con- 

s trol of the frut tree red 
Spider mite under English conditions, but con- 
siderable damage may occur in a year like 1952 to 
fruits of certain apple varieties, notably Worcester 
Pearmain. 

Apart from dinitrophenols such as DNC and 
dinex, few chemicals so far tested have proved 
highly toxic to both the summer and winter eggs of 
the fruit tree red spider mite. Eaton and Davies! 
found both types of egg susceptible to n-dodecyl 
thiocyanate, &zoxybenzene and tbe dicyclohexyl- 
amine salt of dmex, but azobenzene was much lcas 
toxic to the winter than to the summer egg, and 
drphenyl sulphone showed an even greater disparity 
in the same direction. It is therefore of interest 
to record that the toxicities of a number of chlorin- 
ated phenyl benzenssulphonates are very similar 
toward both summer and winter eggs of this mite. 
In 1951, we tested 4-chlorphenyl 4-chlorbenzeno- 
sulphonate at 0-1 per cent, formulated with acetone 
(2 per cent), cyolohexylamine dodecyl sulphate 
(0-05 per cent) and sodium di-ootyl sulphosuocinate 
(0 02 per cent), using the rearmg and drppmg tech- 
niques described by Eaton and Davies’, and found 
hatchmg to be almost completely prevented, even 
fewer eggs hatching than among those treated with 
0-09 per cent diethanolamine salt of dinoeeb. 

Laboratory tests on March 12, 1952, were extended 
to phenyl benzenesulphonate and eight chlorinated 
derivatives (several of which appear to be new com- 
pounds), using the same techniques and formulation, 
except that the wetting agent was reduced from 
0:02 to 0-01 per cent. The compounds used and 
their melting pomts are listed in the ying 
table, with the concentrations (which were equi- 
molar), and the percentage mortalities corrected by 
Abbott’s formula usng the formulation control 
mortality as base-line. 4-Chlorphenyl 4-chlor- 
benzenesulphonate was also tested at three lower 
concentrations, and the resulta are meluded in the 
table. 

It will be seen that four of the nine compounds 
tested poaseas considerable activity, and that the 
order of toxicity among the first four esters listed 18 
similar to that established by Kirby and McKinlay? 
against the summer egg. This possession of winter 
ovicidal activity by promising summer ovicides may 
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Melting | Percentage DENN 
int oonoen- mortality 
Chemical 0) tration (e = 0) 
Phenyl] benzenssulphonate | 3-5-3835 -5 0:1 57 
‘ious d 59-5—01 0:115 100:0 
1 4-ohlorbenzenean] - 
phonate 91-02 0-115 71:8 
Ihenyl 4-chloiben- 88-84 5 oi n H 
acai ie 0-016 170 
0-008 14:6 
4-Dlchlorph benz- 
uei erm 466-47" 0:13 80:3 
[sd rar 70 b-7T7* 0-18 125 
henyl 4-chlor 
seing Ti 117-117 6* 0:145 18:7 
4-Oblorphenyl 2,4-dichlor 
pre 80—80 5" 0-145 11:6 
0-16 43 
* Not previously recorded. 


well prove to be of considerable practical significance 
as regards the time at which they are applied in the 
orchard. In ths past, the first application of summer 
acaricides and ovicides has been delayed until the 
hatching of the more resistant winter eggs is com- 
plete, a procedure which involves extremely careful 
timmg for maximum effectiveness. It is conceivable 
that, using compounds possessing such well-developed 
activity to both types of egg, an earlier and more 
effective application might be le. At the same 
time the undesirable effects on developing fruit which 
have been encountered might be avoided. 
A. H. M. Kiasy 
R. P. Tew 
East Malling Research Station, 
Nr. Maidstone, Kent. 
Dec. 28. 


1 Kenaga, H. H., and Hummer, R. W., J. Boon. Ent., 48, 006 (1040). 

iri ero and McKinley, K. 8., Rep. Hast Malling Res. Ste. 
1 , 164 (1051). 

Pnad ds ana mit, eee Ree Cheshunt 1950, 
40 (10681). 

rd E., and Davies, R. G., Ana. App. Biol, $7, 471 (1050). 

5 Raton, J. K., and Davies, R. G., Amn. App. Bial., 37, 91 (1950). 


Effects of Different Water-regimes on the 
Growth of Tomatoes under Glass 


Tux relationship between the growth of glasshouse 
orop plante and the level of their water supplies is still 
uncertain. In order to investigate poesible effecta of 
soil mowture on the rate of growth and yield of 
tomatoes (varieties of Lycopersicum esoulentum Mill.) 
under glass, tomato plants have been subjected to 
four different water-regimes for a continuous period 
of about five months with interesting resulte. During 
that tome, the soil moisture in each treatment has 
been allowed to fluctuate only between fleld capacity 
and a predetermined level of dryness as indicated 
by the moisture tension at a depth of 15 om. below 
the surface. : 

A glasshouse was subdivided into twenty-four plots 
by water-proofed brick walla which penetrated into 
the subsoil. Each plot was approximately 210 am. x 
180 am. and contained a bed of about 20 am. of 
coarse sandy loam top soil overlying about 40 am. 
of slightly heavier, well-drained, cultivated subsoil, 
which in turn rested on maaeive, well-structured but 
undisturbed Keuper marl. Plots were equipped with 
& tua for the measurement of soil moisture, in- 
alode laboratory and commercial models of soil 


NATURE 





March 14, 1953 


tansiometers, the bulbs of which were buried variously 
at 15 and 45 am. below the surface. 

Early in March 1952 tho beds were thoroughly 
flooded with water, allowed to dram and given a 
normal commercial ae) of base fertilizer. On 
March 31 they were p up with uniform planta 
of the tomato varieties Ailsa Craig and Single Cross, 
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~ ten plante of each variety being planted in each bed. 


During the next twenty-five days all plants were 
treated similarly and watered individually, until each 
had & well-devel root system. 

On April 25, four different water-regimes were 
introduced and applied consistently for the rest of 
the season, each of the four treatments being re- 
plicated in six randomized blocks. In each treatment 
one plot, chosen at random, was used as the key 
plot to control the watering throughout the season 
of that treatment, that is, all six plots were watered 
when the tensiometer bulb embedded at 15 am. depth 
in the key plot recorded a predetermined reading. 
The tensions, chosen arbitranly, at which it was 
decided to apply water were 7, 15, 30 and 60 om. 
of mercury for the four treatments respectively. 

The approximate water defloit of each key plot at 
the selected tension was asseased by a rough calcula- 
tion, and on each occasian when & plot was watered, 
sufficient water was applied to make this deficit 
with the view of wetting the whole of soil approx- 
imately to fleld capacity. The volume of water 
applied per plot at each watering naturally varied at 
different times and from treatment to treatment, 
ranging from as little as 14 litres per plot on the 
wettest treatment early in the season when most of 
the roota were confined to & relatively ‘shallow layer 
of soil, to as much as 318 litres per plot (8-4 am. of 
water) in the driest plota towards the end of the season 
when the tomato roots had ramified the 
whole bed of soil. Smilarly, frequency of application 
of water varied widely, from almost daily watering 
of the wettest plota to approximately monthly 
applications to the driest plota. 

With regard to other environmental factors, the 

lanta were treated according to the rules of good 
hashes throughout the season. All plots received 
the same total amount of nutrient, which was applied 
in solid form prior to watering and washed in. Trest- 
mente continued until early October, and it may 
thus be claimed that the plants were grown for about 
five months under four different and definable water- 


regimes. 
Date regarding watering and yields are given in 
the accompanying table, in which all the figures refer 





Average yleld per plant* 
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to the period from April 25, 1952 (when differential 
commenced), to October 4, 1952. 
Since the level of watering was the main variable 
environmental factor under the conditions of this 
experiment, the resulta ‘that there was & 
strong correlation between type of water-regime 
undér which the plante were grown and the yield 
‘of ripe fruit produced, the wetter treatments tending 
to produce the higher yields. Other observations 
point to a amnilar positive correlation between the 
Te of vegetative growth and the level of water 
led. The distribution of roota in the so1l was also 
ected by the water-regimes, the rone of greatest 
root development becoming progreasively deeper in 
the drier treatmenta, 
The resulta are of great interest when compared 
with those of other workers in this field. Martin! 
(working with Helianthus annuus), Heck? (working in 
Hawaii on sugar cane) and others have found that 
‘vegetative growth is retarded as moisture tensions 
rime, which is in accord with our own resulta on 
tomatoes. On the other hand, Smgh and Joon, in 
India’, and Molenaar and Vincent, m Washington‘, 
have shown that exoeasive application of water to 
tamatoes (growing out-of-doors) may reduce the yield 
of fruit. There may thus be an optimum moisture 
regime, in the region of fleld capacity, for the growth 
of tomatoes under glass. 
We wish to express our appreciation of the help 
given by Mr. D. V. Orewford, of the Department of 
Agricultural Sciences, ın connexion with determina- 
tions of soil moisture, pore space, eto. 
J. P. Huvsow 
P. J. BALTER 
t of Horticulture, 
University ot Nottingham School of Agriculture, 
Sutton Bonington. Deo. 29. 

1 Martin, E. Y., Plant Physwol., 15, 410 (1910). 

* Heck, A. F., J. Amer. Sos. Agrón., 96, 274 (1934). 

* Singh, B. N., and Joon, B. 8, Owrr. Sa., 19, 182 (1950) 


TM MAC 5 and incent, O L., Proc. Amer. Soc. Hort. Sex, 57, $50 
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Use of the Warburg Respirometer to 
study Microbial Activity in Soils 


Taz respiratory activity of the micro-organisms in 
samples of soil, determined by estimating the evolu- 
tion of carbon dioxide, has long been considered by 
soil microbiologista to be related to soil fertility! . 
Lees has recently described a modified Haldane respiro- 
meter for measuring oxygen uptake as the oriterion 
for that activity*. Along somewhat similar lines, our 
own studies suggest that the Warburg oonstant- 
volume respirometer may prove & valuable tool with 
which to examine the activities of soil organisms in 
the breakdown of soil organic matter, or to determine 
the effect of various treatments in modifying the 
behaviour of soil 

We have noted that, when. air-dried soil is placed 
in Warburg veasels and moistened to 80-90 per cent 
of saturation, the daily rates of oxygen uptake may 
be related to tme by the equation : 

. Y = P'[mw, : 
where Y representa oxygen uptake expressed in yl. 
per gm. of soil per hbr., F and m’ are constants, and 
. tis time in days. This equation is derived from earlier 

forms reported by other workerg*'. PF" and m’ are 
derived by converting the equation to its logarithmic 
form : 
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log Y = log F’ — m log t. 

When log Y is plotted against log t, & close fit to a 
straight lme haa, as & rule, been obtai for periods 
of two to three weeks ; and it appears that observa- 
tions taken for five or six days (the result for the first 
day usually being omitted) establish the line reason- 
ably well. We are of the opinion that the Warburg 
method, combined either with graphs or regreasion- 
line values, makes possible a considerable reduction 
in the time required for determining respiratory 
activity in a soil. 

By these procedures it was found that two soila, 
differing widely in their organic content (one being 
& ‘muck’ and the other a lo&m), gave m’ values 
which did not differ signifloantly, though their F’ 
values were quite distinct. Leee's results from an 
experiment with a tropical soil’ yielded a on 
line having & value of m’ similar to those obtained 
from our own soils, but a value of P" much higher than 


‘any we have found. 


Results of experunente using agents (diainfectants 
and heat) detrimental to the soil organiams suggest 
that our method may prove useful in determining 
the degree and duration of the interference of such 
agents with the biological equilibrium, sınce such 
treatments cause a marked deviation from the normal 
straight line; the latter reappears if and when 
adaptation to the treatment occurs. 

A hypothesis seeking to explain the pecular log 
rate — log time linear function is proposed. It is 
based upon the premise that the energy-yielding 
components of soil organic matter may be composed of 
two fractions, one being readily decomposable and 
the other leas readily decomposable, and that the 
breakdown of each portion proceeds simultaneously 
according to first-order reaction rates. It is suggested 
that the apparent log rate — log time function arises 
because two superimposed first-order reaction rates 
tend to dominate the processes of decomposition. A 
more detailed account of our resulta is planned for 


a later paper. 


Department of Bacteriology, 
Ontario Agricultural College, 
Guelph, Ont. 


F. E. OHASE 


P. H. H. Gray 
t of Bacteriology, 


Macdonald College, 
. Quebec, Canada. 
Aug. 6. 
err and Sundara Rao, W. V. B., Ind. J Agrio. Sor, 18, 47 
*\akenan, 8 A, and Starkey, R. L., Soil Sci, 17, 141 (1024) 


* Lees, H., Plant and Soil, $, 123 (19010). 

* Corbet, A. 8. pe n 109 (1034) 

3? Lemmermann, O weamamann, H. %. Pflaarensn. Ehrung 
Dungung, A, ae (1924) m 


Influence of the Blood Glucose-Level on the 
Secretion of Adrenalin and Noradrenalin 
from the Suprarenal Medulla 


CONSIDERABLE evidence has accumulated to show 
that hypoglycemia, for example after insulin, leads 
to an increased lberation of adrenalm from tho 
suprarenal medulla’. This affect may be regarded 
as a regulating mechaniam for the blood sugar 
homosostasis. 

In order to study this poauble mechanism, the 
secretion of adrenaln and noradrenalin has been 
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determined quantitatively in the venous blood after 
injections of glucose into cate anmsthetized with 
‘Nembutal’. The venous blood from the left supra- 
renal was collected by means of a polyethylene tube 
in the lumbar vein. The amounts of adrenalin and 
noradrenalin were determined by comparative ` testa 
on cat’s blood preasüre and hen’s rectal otecum!. The 

- blood sugar was controlled regularly during the 
expermment. 

On an average, the secretion of noradrenalin and 
adrenalin waa 75 mypgm./min./kgm. (16 per cent 
adrenalin) at the beginning of the experiments. 

i in quantities from 0-1 to 08 
gm. . body-weight. The infusion of 0-1 gm./kgm. 
brought the searetion of adrenalin down to about 
50 per cent, and 0-8 gm./kgm. to 7 per cent, of the 
secretion at the begmnmg. As the blood sugar 
decreased, the adrenalin secretion was found to 
mcrease proportionally. The noradrenalin secretion 
also decreased, but not to the same extent. Similar 
experiments were carried out on animals with a 
denervated suprarenal 3 The denervation 
brought the secretion down to about 25 mugm./min./ 
kgm. and this level remained unafféoted by glucose. 
The blood glucose-level therefore causes a graded 
activation of the medullary secretion which is con- 
- trolled by a nervous mechanism. 

An attempt to localize the origm of the effect of 
‘glucose was made in the followmg way. The head 
of one cat (A) was cross-connected with the body of 
another (B). Glucose mfused in B increased the blood 
sugar in the head of A and led to a decrease of the 
secretion from ita rarenal in spite of low blood 
sugar-level in this y. It therefore seams possible 
that glucose affects the secretion the supra- 
renal medulla via some kind chemoreceptor 
located centrally. 

A further attempt to localize these 
chemoreceptors was made by local injections of 
glucose m the hypothalamic region after injection of 
0-05 ml. of a 5'5 per cent (isotonic) glucose solution. 
A marked decrease in the adrenalin secretion was 
noted in some of these experiments, while control 
injections of saline failed to produce this effect. 

‘A full account of this work will be published in 
Acta Phystol. Scand. 


Department of Physiology, 
Faculty of Medicine 
(Karolinska Institutet), 
8tockhohn. 

Jan. 2. 


Hans Durie 


sane. J.P. ar 
486 (1924). poet Bote bags 

Saad s Huler, U. B. v., and B~ Aata- 
‘Euler, U. 8 v., Ada Phynol. Sotxd., 19, 207 (1949). 
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Development of Ostertagla circumcincta 
in the Abomasal Mucosa of the Sheep 


Iw the course. of studies on O. oiroumcincia made 
at this laboratory, I have found that the phenomena 
of inhibited development and extended pre-patent 
pero described in Nature by Taylor and 

chel! with reference to the rm Dictyocaulus 
viviparus, are also evident in development of 
Q. otroumcencia in the abomasal mucosa of the sheep. 
. The literature on the ‘histo io phase’! of O. 
ctroumcencia is controversial. id* found fourth 


NATURE 


| March 14, 1953 VoL 171 


stage larve in the mucosa four days after 
infection, and at eight days found adulte and larvm, 
both on the surface and within the mucosa. However, 
on the seventh day the presence of Jarve '"'for the 
most part unattached to the mucosa” suggested 
that larve may leave the mucoses, and afterwards 
repenetrate ıt. Contrary to this, Dickmans’ and 
Andrews‘ state that larve develop to maturity with- 
out leaving the shelter of the mucosa. The duration 
of the histotropic phase is not known, but Morgan, 
Parnell and Rayski! failed to find any evidence that 
it would e over winter, and concluded that it 
was unlikely to be of importance in the epidemiology 
of ostertagiosis. 

At this laboratory, worm-free sheep, housed under, 
conditions which prevented accidental infestation, 
were dosed with 20,000 O. oiroumcsnota larvæ each, 
and killed at intervals from three to eighty-four days 
later. Ex&mination of the abomasal mucose suggested 
that third stage larve penetrate the gastric pits on 
the third and fourth days. Thereafter larve may 
develop ın one of several ways. Some may leave the 
mucosa after the third eodysis and live oh the surface. 
Others may grow within the muoosa but are able to 
leave it at any stage of development, although some 
may remain in the mucosa for & short time when 
mature. Yet other larve may fail to develop, and 
remain in the gastric pits and glands where they were 
found in sheep killed three months after the admin- 
istration of infective larve. 

The distribution of larve in the mucosa is shown 
m the accompanying drawing. The majority were 
found, singly or in pairs, in amall nodules in the pyloric 
region, and on the valvule terminales around the 
cardiac orifloe. In some sheep larve were found in 
the peptic region in groupe of four to ten, usually in 
large flattened nodules which lie chiefly towards the 
edges of the spiral folds. 

The extended histotropic phase may mfluence the 
effecta of anthelmintics on O. otrowmometa, since it 
is probable that parasites in the gastric pita and 
glands are protected. Preliminary observations 
suggest that phenothiaxme is less effective against 
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O. eiroumcincta than against Trichostrongylus spp.*. 
The extended pre-patent period observed in many of 
the sheep may be dpa: in the epidemiology of 
O. ctroumotwmedta. in any one month 
may not iren esate to the contamination phase, as 
recorded by worm-egg counts, until several months 
later, but meanwhile may damage the mucosa. 

The observations recorded here concern sheep which 
were given 4 single dose of larves. Whether a similar 
Picture will be presented by sheep receiving repeated 
doses (a8 is assumed to oocur in the fleld) is to be 
the subject of further mvestigation. Immunological 
phenomena may modify the pattern of development 
and may account for the findings of Morgan ei al. that 
the number of larve occurring in the mucous: mem- 
brane of the abomasum and small intestine were 
always surprisingly low. 

A more detailed acoount of this work will be 

elsewhere. The help of my colleague, 
aL. Gordon, is gratefully acknowledged. 
R. I. BokwERVILLE 
Division of Animal Health and Production, 
Commonwealth Scientific and 
Industrial Research Organization, 
MoMaster Laboratory, 
Parramatta 
Glebe, N.S.W. 


DO 
177 (1051). 
"Gordon, H. Mol. (unpublished data). 


Differences In the Vitamin B,, Content of 
Cow’s Milk during the Last Month 
Indoors and the First Week at Pasture 


THERE is not much information avaiable regarding 
the amount of vitamin B,, in the milk of individual 
cows!. The present work was undertaken to obtain 
a quantitative idea of the vitamin B, activity in 
cow’s milk during the period of indoor feeding, and 
during the first week at pasture. 

For assaying the vitamin B,, potency of the milk, 
samples were taken twice a week from ten healthy 
animals of Friesian breed. The cows were milked 
twice a day, in the morning and in the evenmg. The 
morning and evening milk of each cow were analysed 
separately. 

The determination i18 carried out by the micro- 
biological method using the strain Lactobacillus 
leichmannis A.T.C.C. 4797. The response of the 
organism to vitamin B,, activity was measured in 
terms of titratable acidity, and the experimental oon- 
ditions neceasary for obtaining consistent resulta were 
standardized. The resulta are shown in the &ooom- 
panying table. 

AYNRAGNE VITAMIN Bj. CONTHET OF ALILK IK won. PER LITRE 


Cows M milk mik Dalty produotion 
Indoors 5 6°31 
At pasture 10°52 12 00 11:10 


The vitamin B,, level in the morning milk is in all 
cases evidently lower than that of evening milk. 
Indoors, the average production of milk in the 
morning was 10-98 lit., and in the evening 9-37 
lit. ; for animals at pasture, it was 0-53 and 6-90 lit. 
respectively for the first week. In the second week, 
the average production was the same as indoors. The 
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morning milk showed an average vitamin B,, content 
of 5-96 ugm. per lit. for cows indoors and 10-52 pgm. 
per lit. for oows &t pasture, while the highest values 
Observed were respectively 7:60 and 20-40 ugm. per 
lit. and the lowest 4:10 and 6-8pgm. per lit. for 
morning milk indoors and at pasture. 

The average vitamin B,, activity in evening milk 
of cows indoors is 6:65 ugm. per lit. and of cows 
at pasture 12-00 ugm. per lit. Indoors, the maximum 
and minimum values found were 9-6 and 5-2 ugm. 
per lit. respectively, and at pasture 15-50 and 8-50 
ugm. per lit. respectively. The daily production 
showed an average value of 6-31 pgm. vitamin B,, per 
lit. for cows indoors and 11-10 pgm. per lit. for cows 


agreement with the observation of de Heus!, tho 
inorease in vitamin B,, activity of milk of cows on 
is approximately twice that of cows indoors. 
Mi aama showed Guin inordese in thie fei work 
on grass. It may be suggested that the micro flora 
of the rumen of cows at pasture changes to tho 
advantage of the mioro-organism producing vitamin 
Bu. 
A detailed account of this work will be published 
elsewhere. 
E. E. van KOETSVELD 
“De Schothorst" Institute for the 
Study of Animal Nutrition, 
Hoogland (nr. Amersfoort), 
The Netherlands. Oct. 1. 
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C1981)" Anthony, W. B., € al, J. +» 94, 749 (1 
"de Heus, J G., et aL, Voeding, 18, 361 ao). 


Thyroid Activity in Teleosts 


Tua available evidence suggests that a calorogenic 
effect of the thyroid is doubtful in Teleosta. There 
has been a failure to modify the oxygen consumption, 
and therefore the heat production, by increasing or 
decreasing the amount of thyroid hormone available. 
Furthermore, the gland, as demonstrated in Phozinus 
levis and Lebisies retioulatus, unlike that of the higher 
animals, shows a regression with low external tempera- 
tures, and an increase of activity with high. This ie 
emphasized by treatment with thiouree, for immersion 
of the fish in 0-05 per cent thiourea (changed twice 
weekly) results in an increase in epithelial height 
and a decrease in the amount of colloid present. 
These changes are more rapid when the treatment 
is applied at a constant high ture. In this 
eee ey M D A LEE 

epithelial height. For example, in October 
Nel the a and of Phoxinus levis showed a maximal 
structural affect after ten days at 25° 0., whereas 
at 8? C. there was only & alight rise after three weeks 
(see graph). . 

It is unlikely, therefore, that the Teleost thyroid 
is functioning as a thermo-regulator, and it would 
not be expected to exert a calorogenic effect. 

Terrestrial animals live 1n an environment of low 
thermal capacity and are exposed to great changes 
of external temperature ; in addition, if the mternal 
temperature becomes too great, there is a danger of 
death by desiccation, so that animals with a thyroid- 
ean type of thermo-regulator would have & selective 
advantage. The Teleost, in an environment of high 
thermal capacity, would not be subjected to such 
selection and so provides an example of physiological 
evolution. 
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This raises the question of the function of the 
thyroid in Teleosta. Some light may be thrown on 
this by the fact that thiourea-treated Teleosta can 
withstand much higher temperatures than usual. 
Phoxinus lavis, which, under conditions used. generally 
diea at 28? O., appears normal at 33° C., and Lebistes 
reiioulatus shows a similar effect. 

This fact, in addition to demonstrating & physio- 
logical effect of thiourea on Teleoste, suggests that 
there is yet another manner m which the thyroid 
can act as & mediator between the organism (in this 
case the fish) and ite environment. i and 
Matty? have recently shown a correlation between 
the thyroid and the reproductive organs ; but it is 
possible that the thyroid exerts a more widespread 
influence, and treatment with thiourea may disturb 
the entire endocrine balance m the Teleosts in a 
manner unlike that in the higher vertebrates. 

Further details of these experimente will be pub- 
lished elaowhere. : 

P. Y. FORTUNE 

Department of Zoology, 

University, Leeds 2. 
1 Barrington and Matty, Naiwre, 170, 105 (1952). 


Vertical Distribution of Teredo norvegica 


Tanz literature dealing with the wood-boring 
bivalve, Teredo, is extenBive. The majority of 
investigations, however, have dealt with floating 
structures and little attention has been paid to the 
problem of vertical distribution. During & recent 
investigation into an attack of T., norvegica on 
wooden structures at Loch Ryan, Scotland, informa- 
tion was obtained regarding the vertical distribution 
of this species. 

In order to estimate the extent of the infection a 
wooden pile, 62 ft. long, was removed from a jetty 
and exammed. This member of the structure had 
been in service for ten years but had been disturbed, 
with & resultant rise to 4 ft. above ita original position, 
approximately three years before being pulled. Tho 
distribution of entry holes over the seaward face of 
this pile is shown in Fig. 1. There is an obvious 
increase with inorease in th down to the original 
mud-line at 20:5 ft. below M.T.L. This is followed 


by & sharp decrease at the original mud-line and a . 


second marease down to the new mud-line at 33-8 ft. 
The number of Teredo holes in cross-sections of the 
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pile shows a similar distribution. At 23-5 ft. there 
were 14, at 26-5 ft. 28 and at 29-5 ft. 52. Thus, within 
the vertical range covered by this pile, that is, down 
to 33-5 ft. below M.T.L., there is an morease in the 
mtensity of infection with increase in depth. 

There is little in the literature to explain this very 
marked distribution of T'eredo. The larvw of Teredo 
tend to sink passively downwards whenever ciliary 
activity ceases. This tendency may possibly lain 
the distribution of T. norvegica observed at h 
Ryan. Observations on T., pedicellata, however, do 
not support this explanation. Doochin et al.’ have 

that the presence of & layer of silt near the 
mud-line would -offer immediate protection from the 
mechanical effects of current. Unlike the cyprids of 
barnacles, the larve of shipworms are not affected by 
the presence of a layer of silt. They are able to burrow 
through it. Isham e£ al." have recently investigated 
the effect of hght upon larves of T. pedicellata. The 
resulta do not allow of any but tentative conolusions. 
It would appear from their experiments that settle- 
ment and subsequent boring may be expected to 
occur at & maximum under conditions of illumination 
of 160 ft.-candles. Tltummation at the surface of 
open water on a bright day is of the order of 20,000 
ft.-candles*. Thus, the figure of 160 ft.-candles 
representa deep shade. 

The conclusions that light and the presence of & 
layer of silt may affect the vertical distribution of 
shipworm larve would appear to agree with the dis- 
tribution of T. norvegica observed at Loch Ryan. It is 
interesting to note, however, that the under-surfsces 
of horizontal structures suffered from a much heavier 
infection than did vertical surfaces at the same level. 
Similarly, an underwater survey by divers revealed 
that the raker piles, which are inclined at an angle to 
the vertical, were most heavily infected in the region 
shown in Fig. 2. This is the region of maximum 
shade. 


Oft M.T.L 


L.WOS.T. 
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2. Diagram of a raker pile near the mud-line to indicate 
oaviiy attacked by T. aoreerio. AX, region of 
greatest a k 
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These observations suggest that the larve of 
T. norvegica tend to settle ın increased numbers in 
dimly lit regions and that the presence or absence of 
a layer of silt is of little importance. More information 
is required, however, before the rmportance of light 
as & factor in determining the vertical distribution 
of Teredo can be accurately assessed. 

G. OWEN 

Department of Zoology, 

University of Glasgow. 

Oct. 2. 


E., and Smith, F. G. W., Bull. A[e:. Soi. Gulf and Canb- 

bean, 1, 106 (1051). 
*[sham, L. B., Smith, F. G. W., and Springer, V., Bal afar So. 
Gulf and Caribbean, 1, 46 (1051) 
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Life-history of Gorgoderina yitelliloba 
(Olsson) 


AMERICAN species of the subfamily Gorgoderinss 
(Trematoda) exhibit lfe-histories which appear to 
fall into two distinct groups. In the genus PAyHo- 
distomum, the host into which the miracidmum 

metrates is æ freshwater cockle of the family 

pherids, and the cercaria passively enters a 
dragonfly nymph. where the metacercarial cyst is 
formed. Lifecycles of this nature have been de- 
termined by Goodchild! and others. In the second 
type of life-history, as exemplified by that of mem- 
bera of the genera Gorgodera and Gorgoderina, while 
the muracidial host is again & freshwater cockle, the 
metacercarial host is usually a tadpole. Goodchild’, 
Krull? and Rankin‘ have determined experimentally 
life-histories of this type. 

Seinitain® described the life-cyole of Gorgoder$na 
vileliloba, the only E species of its genus, 
and recorded the metacercarial host as being a 
dragonfly is uen If dragonfly nymphs &re the usual 
mnetecercarial ‘for this species, rt would & 
that the European species of Gorgoderina has a lıfe- 
cycle similar to those of American species of Phylo- 
distomum and different from American species of 
its own genus. Joyeux and Baer*. however, have 
deeoribed a cercara, liberated from  sporooyste 
developing in Spharium corneum, which they believe 
to be the cercaria of Gorgoderina viteliiloba. These 
cercaris when fed to tadpoles produced metacercarin. 

The purpose of this communication 18 to place on 
record the fact that in England I have found tadpoles 
of Rana temporaria to contain metacercarial cysts, 
which when fed to frogs and toads known to be free 
from G. viteliloba gave rise to 1nfestations with this 
parasite. In addition, I have completely determined 
the life-cycle of G. viteliiloba in the laboratory and 
found the miracidia to enter both Sphærsum spp. 
and Pisidwum spp., but more frequently the latter. 
Cercarus, when fed to tadpoles of Rana temporaria, 
produced metacercariss which were used for infecting 
the definitive hosts. It would appear, therefore, that 
G. viteliiloba in England has & life-cycle similar to 
that of American species of the genus. 

$ E. Les 
Department of Biology, 
Technical College, 
Huddersfleld. Oot. 1. 
1 Goodehlid, C. G., Biol Bwll, 84, 59 (1913). 
1 Goodchild, O. G., J. Parant, 34, 407 (1918). 
‘Krull, W. H, Pep. lich. Acad. Sci. Letters, 20, 134 (1935). 
‘Rankin, J 8, Amer. ANd. Wet, 81, 478 (1939). 
s Sainitam, D. F (thems of Warsaw Univermty, 1905). 


* pin d , and Baer, J. G, Bull. Soc. Newohatel, Soi. nat., 71,13 
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Number of Fibrils in the Cilia of the 
Green Algae 


Reapers of Nature who may have noticed the 
simultaneous appearance in the issue of February 14 
of two independent communications’? on plant cilia, 
one of them an abstract* of a paper of our own, 
could be misled by the accidents of context and 
wording into the belief that we are trying to use the 
internal structure of cilia as a basis for phyletic con- 
clusions and that there is a fundamental differenco 
between. the green alge in which Astbury and -Saha' 
have found nme strands and all other plante in which 
there are eleven. To prevent such & mistake, it will 
perhaps be helpful to point out that the structure 
of the oiliary axis in all gro of planta and animals 
in which accurate work has done appears to be 
identical. There is & precise and predetermined 
fibrillar structure composed of nine peripheral strands 
and & central pair (making eleven strands im all); 
there is algo a superficial skin, some other components 
within the fibrils, and in certain cases at least there 
is a spiral winding between the peripheral fibrils and 
the core. 

These facta are not controversial. Photographic 
evidence for all the more important plant groups 
possesaing ciliated cells has been publshod by us 
in the Journal of Experimental Botany in & series of 
pepers’ during the past two years. Much of this is 
summarized in the report‘ of the 195] Symposium 
of the Society of Experimental Biology, which also 
contains an eleotron micrograph showing the cleven 
strands in the green alga Ulothriz. Our most recent 
publication’, on the moas Sphagnum, contains & 
diagrammatic reconstruction of the micro-anatomy 
of a olium, the correctness of which as & generalized 
statement applicable to other groups, at least as 
regards the essentials of the transverse section, has 
been powerfully confirmed by the very beautiful thin 
sections prepared by Fawcett and Portor' of Harvard 
Medical School, who have communicated to us original 

te of micrographs of transversely cut cilia in & 
ae & mollusc and man, all of which show the same 
arrangement and number of strands. The eleven 
strands in anrmals have also been very clearly demon- 
strated among others by Jakus and Hall’ in the cilia 
of Paramecium and by Grigg and Hodge" ın the sperm 
tails of the fowl. 

Where other numbers have been reported this 15 
sometimes, and possibly always, due to imperfect 
observation or to imperfect material. Thus the two 
central strands often decompose more readily than 
the others or they may fall out, leaving only the 
peripheral nino. We have a paper passing through 
the press now* correcting an earlier mistake of our 
own (in the hind flagellum of Fuous) due to this 
cause. Astbury and Saha’s figured specimen of 
Polytomella! (a colourless member of the Volvocales) 
is undoubtedly in the same condition. We append 
a micrograph of the green alga Chawomorpha which 
shows unequivocally that in a complete specimen 
the normal complement of eleven strands can quite 
easily be found in this group as in others. 

No phyletio significance oan, of course, bo attributed 
to a character as widespread as this, and the only 
possible interpretation 18 in terms of functional or 
structural mechanics. Some aspects of these are 
discussed in our paper on Sphagnum’ and others m 
a new paper’ on the brown a&alge which is in the 
press. The phyletio conclusions mentioned in the 
summary ın Nature of Manton, Clarke, Greenwood 
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Phillipe electron microscope, 63 XY) unahadowed, 
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and Flint* depend on the characters provided by 
external appendages which in & limited number of 
plant groupe (but not in animals, land plante or 
green algs) are borne n the cilia. This will be 
obvious to anyone familjar with our work as pub- 
lished, though the cross-reference to Astbury and 
Saha’s article in the summary of our peper might 
otherwise be misleading. 

The figured was from a preparation 
made by A. D. Greenwood and B. Olarke from fresh 
material collected at Cullerooata by Dr. E. Nicolai 
in January 1952. 


Botany Department, 
University of Leeds. 
Feb. 20. 


1 Agtbary, W. ee and Baho, N. N., Nature, 171, 280 (1963). 


I. Manton 


! Neture, 171, Manton, I., Clar B., Greenwood, 
A.D. E) ac iy ae eo x8. 20€ (EORR 

* Man Bot., $, 125 i£): $81 (1961 242 
IM [hm were cK ^ ‘S A on ES 


ue Symp. Soc. Emp. Biol., 6, 506 (1962). 
* Manton, I., and Clarke, B., J. Kap. Bot., 8, 205 (1052). 
Mart cet Wa and Porter, K. R., Amat. Reo., 113, 530, Abstract. 


' Jakos, M. À., ee O. H., Biol, Bull, Woods Hole, 81, 141 (1946) 

* Grigg, G. W., and Hodge, A. J., Aus. J. Sei, Res., 8, 271 (1049). 

MEER I MERE , B., and Greenwood, A. D., J. Erp. Boat., 3 (In the 
press). 


Growth and Optical Properties of Stearic 
Acid Crystals 


Wa have applied optical and interferometric tech- 
niques to steario acid crystals (OH teeta 
which were grown from a dilute solution in benzene of 
the compound. Tabular crystals were produced by slow 
evaporation of a drop of this solution placed upon a 
clean, cooled microscope slide. Many spiral features 
have been observed upon the basal planes by exam- 
ining the silvered crystals under phase-contrast 
illumination. These are growth spirals in accordance 
with the dislocation theory of Burton, Cabrera and 
Frank!, 

Fig. 1 (top) shows & growth spiral and a terminated 
line which can be interpreted as a ledge between the 
point of emergence of the screw dislocation on the 
underside of the crystal and the crystal boun 

In addition, by the "pe evaporation of & 
of solution upon & glass plate, circular spiral 
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tterns have been obtained. These ‘evaporation 
aros! have not been identified as growth spirals. 
cle exittaneo Of orieted. ovens ti Bes also: been 
established. 
Stearic acid is & monoclinic crystal with lattice 
parameters’ o = 48-84 A.; B = 63° 38’. Since the 
were small (approximately 200g), the 
multiple-beam surface topography interferenoe fringes 
generally obtained by matching the silvered. orystal 
against a silvered optical flat could not easily be 
employed to determine the spiral step-height. It was 
found i to use interferometric tech- 
niques formerly used with thin sheeta of mice. The 
multiple-beam interference fringes produced by the 
internal reflexion between the two silvered surfaces 
of the orystal were thus found more oonvenient and 
accurate for the measurement of step-heights. We 
have made a large number of measurements and 
found that most of the step-heights are small integral 
multiples of 45 + 5 A., which within 
errors agree with the predicted X-ray repeat unit. 
Fig. 2 (middle) illustrates the multiple-beem re-. 
flexion Fizeau fringes given by a doubly silvered 
crystal plate. The fringes are contouring & spiral so 
that they ace parallel to the geowthvedaes and. 
very sharp, appear double owing to the birefringence 
of at stearic acid. oat woe ne ee at 
to each other 8 (bottom), the 
fringes of equal chromatic ado for & line seotion 
across the peak of this growth spiral are shown ; the 
birefringence of the crystal is again obvious. These 
patterns permit an accurate determination 
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fringe 
of the birefringence and also other optical properties 


of the crystal, in & manner already established. 
A more detailed account of these investigations 
has been communicated elsewhere‘. We thank Prof. 
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S. Tolansky for his interest snd encouragement in 
this work. One of us (A. R. V.) wishes to 
his thanks for the ial Chemical Industries 
Fellowship of the University of London, and to the 
University of Delhi for &n extenaion of study leave. 
Note added in proof. Bince then, in addition to a 
step of unit height equal to 40-8 + 0:8 A., we have 
measured steps which are odd-half integral multiples 
of the X-ray repeat unit. 
P. M. REYNOLDS 
Astt RAM VARMA 
Royal Holloway College 
(University of London), 
Englefield Green, 
Surrey. 
Oot. 1. 
Pues A sa OL N., and Frank, F. O., Phil. Treas. Hoy. 
* Muller, å., Pres. Roy. P 114, 622 (1027). 
* Tolansky, tg stot Beam’ Interferometry of Surfaces and Fima” 


(Oxf. U: 1948). 
* Pros, Phys, Soc. (in the press). 
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Radiation induced b 
In Thin 


Wa have examined hioally 
emitted by thin fs Donee Dy d pmo ri 
The films were built by evaporation on quartz 
Ai dea 108 chickriees acis lat patedc with tha: range of 
. the a-particles. The slides were mounted in front 
of the slit of a Hilger f/4 quart spectrograph and 
exposed to a 25-mO. polonium source. Representative 


spectra, photographed on Eastman Kodak type I-0 


TENSE A plates, are shown in the accompanying 
photogre 


Spectrum (a) shows the oontinuum emitted by 
ael dian esting lem to Hi , from about 280 mp 
to about 470 my. The wa limite are geb by 
the sensitivity of the photogr&aphio plate and not by 
the spectral energy distribution of the emitted hght. 
Wis day eine on the, continuum sre & number of 
bands which oome from sir molecules and from oxygen 
bound to the polonium". At a slit-width of 0-2 mm. 
these bands are resolved into a series of lines listed 
in the accompanying table. 

_Spootram (0) ia obtained from a fiim of deoxyribo- 
nucleic acid of thickness corresponding to sppror- 
imately 2 mgm./cm.*. : The film is transparent to the 


Alpha-Particles 
Ims 





(d) eid (ators) (b bean eda gp sod; M atnto 
width, 1-5 mm. posure times, about 60 hr. for (a), (b) and 
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LIGHT FROM POLONIUM IK AIR 


Wave-length | Bel intensity Warve-length | Hel. intensity 
(mx) (ma) 


5 4 
5 2 
5 4 
4 4 
3 4 
5 6 
5 6 
1 6 





light from the polonium source, which again gives 

the characteristic bands. 
rs Ben seer (d) comes from a 
thin film of gold (above) and a thin film of copper 
(below) separated by & narrow gap. Light from the 
polonium source can be seen through the gap on 
the quartz slide. It is clear, therefore, that films of 
collodion, deoxyribonucleic acid, aluminium, gold 
and copper, when bombarded by a-particles, emit 
radiation in a continuum from 280 to 470 my, the 
region of observation. 

Dee and Richards’ irradiated thin films of water 
on & quartz slide and found that chemical reactions 
were induced in solutions placed beneath the quartz. 
The chemical reactions were ascribed to quanta 
emitted from the bombarded water. To investigate 
the nature of these quanta we immersed the polonium 
source in water and made an eleven-day 
No radiation other than tho lines listed in the table 
was obeerved. The failure to find such additional 
radiation from the water implies that any 
emitted by the water must lie at wave-lengths 
than 230 mu, and hence beyond the limita of detection 
of our system. 

We are indebted to Dr. R. E. Nusbaum, Mr. G. V. 
Alexander and Mr. F. W. Bishop for technical 
assistance. 

This report is based on work performed under 
Contract No. AT—04-1—GEN-12 between the Atomic 
Energy Commission and the University of Oalifornia 
at Los Angeles. 

Amos NORMAN 
M. A. GEEHNFIELD 
Paun M. Knatz 


Viv EF of Radiology, 
Bchool of icine and Atomic Energy Project, 
University of California at Los Angeles. 
Sept. 3. 


1 Richards, H. W. T., and Cole, J. F. L, Watwre, 167, 286 (1951). 
*Ortner, G. and Salim, S Watwre, 189, 1060 (1068). 
? Dee, P. I., and Richards, B. W. T., Wetwre, 168, 736 (1961). 


Structural Skeleton in a Bituminous Coal 
OUR previous expermenta on the rheological 


-properties of coal, determining Young’s modulus by 


& resonant frequency method!, internal viscosity 
by measuring the vibrational decrement at &udio- 
frequencies’, and breaking-strength by measuring the 
streas applied for rupture for various durations of 
load?, have shown that variations of these properties 
with ‘aah concentration in coal expressed by volume 
are linear. 

I have therefore that in the caking ooala 
ash particles ‘solvate’ coal molecules and form a 
micellar structure, as in the rubber—carbon black 
system. Although the micellar structure 
is fundamentally different that used by D. H. 
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ei al, it is believed that the physical 
picture presented can be used for interpreting the 
rheological properties and ' ially the caking 
phenomena. The state of ash in coal as an 
active ‘filler’ is not specified ; but it is inferred that 
the active filler in general has strong affinity for the 
matrix molecules and is finely dispersed, so that the 
‘active’ ash is likely to correspond to the inherent 
ash of coal. 

Recently, we recognized in anomalies in 
these values for a Japanese bituminous caking coal, 
Takashima, with an average volatile matter of 
88 per cent (dry aah-free), as illustrated in the graph ; 
minima were shown in the of 2 per oent of 
ash-volume concentration, and maximas in the 
8-10 per cent range. These results seem to support 
the theory that the inorganic matter plays & sig- 
nificant part in the structure of coal and its 
perties. The linear relationship between the 
and ash content is considered to be in the range of 
2-10 per cent of ash for this sample. 

It is well known in rubber science that elastic 
constant, viscosity coefficient and tensile strength at 
first decrease with loading with carbon black (up to 
10 per cent by volume), followed by an increase of 
these ies for greater loadings up to & point 
(80 per cent by volume‘) where the stiffening ends 

by overloading. The similarity in variations of 
Feel properties between the two systems, with 
‘filler’ and matrix, is interesting, despite the numerical 


suggested that the first minima at 2 per cent of ash 
‘content correspond to the state where the mioellar 
spheres, in which the coal molecules are solvated 
by ash particles as nuolei, first touch each other, 
forming a sort of scaffolding, and the second maxima 
at approximately 10 per cent of ash content represent 
the point where the micellar spheres form a close- 
packed state. 

Taking a sample with 10-13 per cent ash by volume 
of Takashima coal, the specific surface area was 
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found by the iodine adsorption method’ at 25.0? C. 
to be 9-51 x 104 em.!/gm. (dry basis) and the density 
in methanol was 1-24 (25-0? O.). Assuming the close- 
packed state of micellar spheres for the range of 
10 per cent ash and that each micelle has an untrun- 
cated surface, the radius of the sphere was calculated 
as 2540 A., and the radius of the ash particles serving 
as nuclei was estimated as 1160 A. ; these dimensions 
of ash are nearly the same aa thoeo of some kinds of 
carbon blacks. The micellar dimensions are expected 
to be for oaking coals, because the solvation 
factors of molecules around ash are hi L3 and, 
as is widely recognized, the variation of the specific 
surface area with the rank of coals shows & minimum 
for the bituminous coal group. 

The detailed resulta of this investigation will be 
published in Bull. Chem. Soc. Japon, as part of an 
rre d of the rheology of coal. I &m indebted 
to Mr. H. Tani for help in the 
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apan (in the prem). 

and Tani, H., Bul. Okem. Boo. Japan (In the proms). 
. Hirst, W., and Maggs, F A. P. 
945) 


. Fuel Soc. Japen, 39, 112 (1930). 
r 


Diffusion of Silicon in Ferrite 


We have recently carried out some measurements 
on the diffusion of silicon at low concentrations in 
ferrite at one ture near to the melting point. 

imens ( of 4 in. diameter) were made 
of pure iron buti-welded to a 8—4 per cent mlicon 
iron alloy. These were heated for differing times at 
the temperature 1,485 + 5° C., cooled and sectioned 
along & plane icular to the weld interface. 
The diffusion of silicon into the iron acros the inter- 
face was measured E the section with a 
y correcting for the finite size 
of the sparked rone and standardizing the spectro- 
graph with samples of known silicon content, curves 
of silicon concentration versus distance were plotted. 
The diffusion coefficient of silicon was obtamed by 
applying Fick’s law and the result (mean of five 
determinations) was Dy = 1-1 x 10-! cm.*/sec. The 
grain-sizes of the specimens were large enough to 
assume tbat at the temperature used the contribution 
of grain-boundary diffusion was small, and it is 
thought that overall error in D Bhoold not be greater 
than + 20 cant. 

The variation of D with isenercents may be calcu- 

lated if Zener’s theory’ is assumed. on 


whether vacancy or diffusion occurs, respectively, 
Dy = 16 exp( — 64,000/ ET), or 310 exp(— 14,000/ RT) 
om.*/sec. 
F. J. BRADEHAW 
E G. Hovra 
K. KrmcaT -~ , 


Metallurgy (General) Divisional Laboratory, - 
British Iron and Steel Research Association, : 
Royal School of: Mines, 
London, 8.W.1. 
Oct. 1. 


1 Zener, O., J. App. Phys., 32, 872 (1961). 


March 14, 1953 
FORTHCOMING EVENTS 


(Meetings marked with an &sterish * are open to the public) 
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COUNCIL FOR THE PROMOTION 
OF FIELD STUDIES 


CT HE annus? report of the Comil for the Pro- 
- motion of Field Studies for 1951-52 maintains the 
high standard, in presentation and in interest, which 
wo have already, within ten years, came to expect of 
the Council’s reports. With the director’s report, and 
those of the wardens and the accounts, are printed 
four articles illustrative of the work bemg done 
through the fleld-centres and whiah will interest a 
wide range of scientific and professional workers no 
lees than amateurs. They cover excavations in East 
Suffolk, the aims and methods of geographical fleld- 
study developed at Juniper Hall under Prof. 8. W. 
Wooldridge’s guidance to train students in the art 
of looking at country, bird navigational studies on 
Skokholm Island and the vegetation of Malham Moor. 

These articles testify both to the value of the 
educational work bemg carried out at the centres 
and to the potentialities of the centres for the 
advancement of scientiflo work. As such they have 
& fit place alongside the annual report, though the 
main importance of the document ss a whole must 
lie in the frank account of the activities of the Council 
and the needs and difficulties of the centres given by 
the director and his wardens. It is abumdantly clear 
from these plam records how much is due to the 
enthusiasm and untiring efforts of the director and 
wardens, the president (Sir Arthur Tansley), the 
successive chairmen of the Executive Committee 
(Prof. W. H. Pearsall and Prof. 8. W. Wooldridge) 
and other officers,-that the Council has brought its 
affairs through a critical year to a hopeful issue and 
kept open ita opportunities, alike for science and the 

There may not be in Britam the myriad of volun- 
tary endowments for scientific and other social 
purposes that characterizes the United States and to 
which Dr. R. B. Fosdick has directed attention in his 
recent book on the Rockefeller Foundation. Never- 
theless, to & modest degree, the Council for the. 
Promotion of Field Studies undoubtedly provides 
already in its fleld-study centres not merely educe- 
tional opportunities but also potential growing points 
for scientific work, and it does so partly through 
voluntary effort. To an increasing extent the mainten- 
anoe, still more the expansion, of its work depends on 
further financial support from voluntary sources, and 


_ the clear but eloquent exposition of the Counoil'a claims 


in this report should be sure of sympathetio reception, 
particularly by scientific workers in Great Britain. 
Prof. Wooldridge pomts out m his foreword to 
the report that, in accordance with the Ministry’s 
declared intention throughout that the fleld-oentres 
should become self-supporting, the Ministry of 
Education’s grant is to be reduced in future by at 
least £3,000 annually from the £8,000 received during 
1951—52. This necessitated drastic economies during 
1852, including the closing of the central office and 
severe cuts at the fleld-centres, three of which are 
without & full-time assistant warden. In spite, how- 


of Field Studies, 1051-52. 52. 
venamead, Keston, Pp: 


* Counoll for the Promotion of 
(The Director, F. H. O. Butler, Ra Kent.) 
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ever, of considerable strain and anxiety, a full season « 
was worked at the fleld-oentres with bookings 
exceeding those for 1951: 900 at Dale Fort and 
Skokhohn; nearly 800 at Fletford Mill; 923 at 
Juniper Hall; and 990 at Malham (slightly leas than 
in 1951). With the new charge of flve and a half 
guineas weekly, continued support from the miver- 
sities, an mcroasing number of subscribers and, more 
recently, some generous grants from industrial 
organizations, the Council managed to achieve & 
small balance of income over expenditure. 

Besides the reassurance thus given by the experi- 
ence of the 1952 season, the Council has been regis- 
tered aB & ‘charity’, which offers the benefit of 
remission of income tax on covenanted donations 
additional to the minimum membership subscription. 
The first large grant under this arrangement was one 
given. by Imperial Chemical: Industries, Ltd., which 
will increase the Council's income from vohmtary 
sources by £750 annually. Beades an anonymous 
donation of £500 and contributions of £250 (for 
Malham) from the Albert Reokitt Charity and £250 
from Meeers. Fisons of Ipswich, the financial position 
has been strengthened by closer co-operation with 
local-authority associations. To facilitate this, the 
modification of the Council’s articles of association 
was approved at an extraordmary general meeting 
on December 11, 1952, and m consequence it is 
anticipated that some help in the way of capital 
grants may be forthcoming from interested authorities 
to permit the improvement of the amenities and 
scientific equipment of the field-centres, particularly 
Juniper Hall and Dele Fort. The report acknowledges 
a generous response by some Walah counties to & recent 
appeal for capital granta made from Dale Fort itself. 

Apart from this question of capital grants, the 
director's report emphasizes that the maintenance 
costs of the fleld-centres are unlikely to be met solely 
by securing increased numbers of students, even at 
the higher weekly charges. Additional income from 
voluntary sources is urgently required, and the two 
main purposes for which the director suggests such 
funds are required are most likely to be served 
effectively if the Council retains the character of a 
voluntary body. First and foremost, it is neceasary 
to increase the present meagre allocation of scientific 
staff at the fleld-oentres, both to relieve pressure on 
the present minimum steff of two throughout the 
busy pert of the season, and to free the staff to 
undertake those special researches and organize those 
long-term investigations fot which their special 
qualifications and the unique position of the field- 
centres together fit them, and which are fundamental 
to the intellectual life of the centres. Secondly, the 
Council requires freedom to experiment by intro- 
ducing courses which should undoubtedly be held 
but may not necessarily, when first introduced, 
attract those students who give the best results in 
term of economics. 


It is unnecessary to recapitulate here what was 


gaid in these columns two years ago (of. Nature, 167, 
1041; 1951) as to the value to Britain's economy 
to-day of the ecological studies and the fleld-work 
which the Council is so well equipped to foster. The 
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present report shows how ably the Council has main- 
tained that work and its potentialities in spite of 
acute financial difficulties. ‘That record, with Mr. 
F. H. C. Butler’s convincing exposition of the reasons 
why it is important that the Council should remain a 
voluntary body and a movement, and not become 
an institution entirely dependent on State support, 
warrants the hope that there will be a generous 
response to this fresh appeal. for support from 
voluntary sources. 

One particular appeal is made in this report which 
deserves & generous response from the amaller indus- 
trial firms, as well as from local societies and institu- 
tions and private individuals, whether scientiflo or 
not. Two years ago, the Council initiated a Bursary 
Fund for assisting meritorioug students, of all ages, 
who would be unable to afford the fees for 
working at the fleld-centres. During the year a grant 
of £400 was received from Mrs. F. E. Thornton, 
widow of the ornithologist C. E. Thornton, who 
knew and loved the Malham moors, to be invested 
for this purpose. Grants of £100 for the same purpose 
have been received from the Thomas Wall Trustees 
and the Worshipful Company of Grocers, and the 
steady accretion of this Fund by such and smaller 
gifts would enable the field-centres to take in each 
year a number of keen young students who could not 
otherwise visit them, and who are the most likely to 
undertake the important advanced work. 

Hope for a generous response to this and the more 
general appeal of the Council for voluntary financial 
support is encouraged by the degree of co-operation 
which has already been established between thb 
Council and representatives not merely of the local 
education authorities but also of the universities and 
learned societies. In the active and growing amateur 
and professional membership of the Council, there is 
room for an increasing number of scientists, who, 
no matter in what scientific discipline they have been 
trained, should appreciate the importance of & clear 
and widespread understanding of ecological problems 
in this era of critical relations between population 
and food supply and other natural resources. It 
may well be that this educational aspect of the 
Council’s activities is even more important than its 
scientific work; but, on either vouwt, scientists 
should not be lees generous than industry or their 
fellow citizens in responding to this appeal, either 
personally or corporately through societies or 
institutions with which they are connected. 


CONIFERS UNDER THE 
POCKET-LENS CAMERA 


Conlfers tn Britaln 

An Illustrated Guide to Identification. By B. Alwyn 

Jay. Pp. 47+ 136 plates. (London: Adam and 

Charles Black, Ltd., 1952.) 85s. net. 

T is useful at the outaet to realize what this book 
is not. ee eee 

guide to the identifloation of the conifers gro 

Britain, in the sense of being & full guide. It 

not pretend to compete with such EN 
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manuals as Dallimore and Jackson's “Handbook” or 
Jackson’s adaptation of it; for, in any good arboretum, 
a wide range of conifers would be found which are 
not even named in this book. 

Nevertheless, within ita scope, this is an interesting 
and valuable production and, to anyone who has also 
dabbled in photography, will be, in many ways, 6 
delight. The volumes of Clinton Baker’s ‘‘Itustrations 
of Conifera’’-are now collectors’ pieces ; but this book 
continues and modernizes the tradition. from 
some of script, it is essentially & co ion of 
136 photographic reproduotions of the branchlets 
from sixty-four different conifers. Exoept in three 
ce ee 
natural size, of the upper and lower 
branchlets, followed by one at an ei ead Efsa 
fication of smaller suitable zones. t is this latter 
development, the application of pooket-lens photo- 
graphy to conifer branchlets on an extensive scale, 
which is new and which is the real value of the book 
because it has been really wall done. Mr. B. A. Jay, 
being an associate of the Royal Photographic Society, 
is not æ tyro in photography, and he has certainly 
shown his paces in these records. The typical 
vegetative features used in identification are all here, 
perfectly and orrtically displayed, just as they would 
appear in strong light under & good hand-lens. To 
the , examining certain conifers for the firat 
time, these phs must be an inestimable 
boon; to the older hand their beauty and clarity 
yield an unfailmg pleasure. If one comments that 
the reproduction in an occasional plate is not perfect, 
or that, for example, the two dharsstoristio horny 
pointe on the leaf of Abtes firma might be more 
distinct, it is because most of the others are so good 
that one wonders at even such gmall occasional 
departures from perfection. Perhaps m his next 
volume of studies Mr. Jay may be induced to give 
his photographer readers some details of the technique 
which has proved so successful in his hands. 

The set of photographs illustrating each species is 
very usefully accompanied by & precise diagnostic 
description which seams accurate in every case. 
Introdustory to the plates is the separate soript 
giving a key to the genera illustrated, specific keys 
for those genere such as Psnus and Abies in which a 
number of species appear, and a useful table giving 
for each species brief date on nomenclature, occur- 
rence in Britain and sylvicultural importance. A few 
flaws were noticed in this script. Pinus coulteri 
appears in the diagnostic key (p. 19) to the species 
of Pinus but nowhere else. A procera is Abtes 
nobilis (p. 27) in the key for Abies. Oryptomeria and 
Sequoia wellingtonia are both seid on p. 15 to bear 
soale-like leaves similar to those of Oupressus and 
then, in the key to the genera, Oryptomeria is separ- 
ated on the basis of having awl-shaped leaves. Tho 
leaves of Sequoia wellingtonia, described as scale-like 
in the key to the genera, are referred to in the 
description under its plate a3 awl-shaped. This 18 & 
httle confusing, especially as the fohage of neither 
oan really be considered cupreascid. On p. 10 Sequota 
sempervirens, obviously accidentally, is bracketed 
with Metasequota as having linear leaves opposite or 
decussate. These, and a few other such pointe, can 
of course be readily corrected in issues, 
if hoe uy an erratum alip. I t, however, that 

ittle in the notes on tion on pp. 
ll with sum Tow dco though I am glad to 
record that Mr. Jay is not responsible for these pages. 
The nomenclature used follows the 1949 edition of 
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Dallimore and Jackson's “Handbook”. It is pleasant, 
therefore, to see that here, too, the Sierra redwood is 
still Sequoia and not segregated to tho mdefensible 
Sequotadendron, though perhaps not everyone will be 
happy about the name now standard and, 
are y nbseseacity: stunden: i 

e on e DU E diram pd esee 
bered in spite of its many exoellenoes. It only deals 
with sixty-four conifers, and this deliberate limitation 
definitely leasans ita general range of usefulness. 
Without question, in an arboretum containing only 
these sixty-four the veriest novice could with certainty 
identify each. The beginner, mM Sy 
outside the selected sixty-four, would soon 
himself at a loas because the diagnostic keys given 
are only valid for the conifers actually illustrated. 
Even then the selection seems a little unbalanced. 
The common ones are here and also those of import- 
ance in afforestation schemes as well as some of the 
leas commoh ornamental forms. But surely there are 
many conifers more commonly to be met with in 
Britain and thus more deserving of inclusion in this 


mtrodu volume than, say, Agathts australis or 
Pinus var. monophylla or even Abies 
koreana ? However, this criticism only applies to 


about eight of the forms included. 

The book, therefore, must be taken for what it is— 
a teally valuable and instructive collection of photo- 
graphs of branchlets of & number of selected conifers, 
mostly fairly common.. The excellence of the photo- 
graphs, especially those at the pocket-lens level, 
induces one to hope that Mr. Jay will continue to 
apply his fine skill along the same lines to give us in 
the near future companion volumes to illustrate those 
many other interesting conifera which, even if not 
common, are at least frequent or ocoasional in Britain. 

J. DOYLE 


GARDEN FLORA OF HARDY 
PLANTS IN FRANCE 


Flore Illustrée des Jardins et des Parcs 
Arbres, arbustes eb fleurs de pleine terre. Par Dr. P. 


Fournier. (Encyclopédie biologique, 88, 39, 40.) 
Tome 1: Fougères, gymnospermes et monoootylé- 
T Pp. 940. Tome 2: Dicotylédones. Pp. 552. 


182 plates. (Paris: Paul Lechevalier, 1981- 
rire 3 vols., 11,000 frances. 


ANY of diode who are interested in practical 
horticulture would wish for a not too bulky 
work that will enable them to identify the plants 
that are commonly in their . The work 
under review i & key for identifloation of 
the families, the genera and some 6,730 species of 
trees, shrubs and herbe that are grown in the n 
air in France. A volume of plates provides lme- 
drawings of details of more than two thousand 
species to illustrate the text. The value of such a 
key can only be assessed by its extended use, 
especially by those who do not already know too 
many of the answers ; but it is obvious that, 
for & large number of gardeners, this will fill a 
very real need and should often enable the horti- 
culturist to name his plant with a minimum of trouble. 
However, as in most such aids to rapid identification, 
the fact that flowers and fruita are too often not 
simultaneously available is sometimes forgotten. 
Naturally, in southern France planta can be grown 
in the open that would not be hardy in Britain, so 
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that the inclusion of six species of fuchsia, of several 
epiphytic orchids or of forty-five different kmds of 
pelm, compared with the single species which is hardy 
in Britain, causes no surprise. To the British reader, 
however, the important question is to what extent 
- those species which are hardy in his country are 
cultivated in France. In the recently published 
“Gardeners’ Dictionary" more than eighty species of 
_ Dianthus are listed as hardy in Britain, and, of these, 
twenty-eight are included in the work under notice ; 
of Cormus, the French book includes eighteen of the 
twenty-nine cultivated in the British Isles. So it will 
be a that & considerable degree of selection 
has exercised, and many of the leas commonly 
ee ay have been omitted. Clearly the 
author, with the choice between the production 
of & work that would be comprehensive unwieldy 
or one that would be relatively convenient to handle 
EU i ur eg aa a has chosen, perhaps 
wisely, the latter. 

Tt should be added that the illustrative drawings, 
though often diagrammatic in presentation, are quite 
adequate for their purpose as aids to identification. 

Issued in paper covers at the ent of about 
£11, which presumably includes third volume 
of text not yet available,-it is to be feared that there 
will be comparatively few horticulturists outside 
re uo will Be ee ey te erie IOF pa- 
selves & work of this character. E. J. SALISBURY 
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POPULATION CHANGES IN 
EUROPE SINCE 1939 . 


^ ulatlon Changes In Europe since 1939 

A Study of P. tion Changes in Europe during and 
aimce World War II as shown by the Balance Sheets 
of Twenty-four European Countries. By Gregory 
(Grzegorz) Frumkin: Pp. 191. (London: George 
Allen and Unwin, Ltd., 1951.) 30s. net. 

HAORTLY after the end of the Second World War 

the United Nations Economic Commission for 
Europe began & survey of European man-power. 
Yet the cannot be understood without a 
knowledge of the past, and it quickly became clear 
that the demogrephio Hand caused by the War 
was largely uncharted and very ill-recorded. M. 
Gregory Frumkin, formerly editor of the “Statistical 
Youbook of the League of Nations’ and now a 
member of the United Nations Secretariat, under- 
toak the heavy task of pieci the demo- 
graphio history of Europe for the War period. The 
result is & scholarly compilation of the main changes 
in total population of twenty-four European, countries 
for the two periods end-1938 to end-1045, and the 
succeeding years 1946-47. The U.8.8.R. is excluded 
from the main account because accurate data are 
non-existent. 

A valuable feature of the work is the suthor’s 
insistence on & standard treatment for every country. 
National statistics, based on & variety of definitions 
and relating to & multiplicity of dates, have been 

to conform to & standard pattern. This 
commendable attack on the diffloult problem of 
international comparability imevitably results in 
estimation and its attendant errors. Yet these 
will be of small account compared with the unoer- 
tainty which still surrounds the extent of the loss 
of human life from genocide; and the size of the 
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migratory movements, voluntary and involuntary, 
which swept across Europe in the wake of the Nazi 
terror. - . 

M. Frumkin insists on independent estimates of 
all components of population change. These are: 
births, deaths (divided into those directly attributable 
to military operations, maas murders and ‘normal’ 
deaths), losses and gains from territorial ee 
and the successive waves of migration’ durin 
after the War. i ig Rasa UE Dee 
ee ae 

inte. If the account for any country does 

ed , and it rarely did, then one at least of 
the estimates must be wrong. The major part of the 
author’s research has been the patient examination 
and reconciliation of the many discrepancies he 
unoovered.’ He has avoided residual or balancing 
items which merely reflect an accumulation of errors 
in the remaining figures. . 

The general approach is described in Chapter 2. 
The next chapter is the core of the work and contains 
& survey of population changes for each country 


whole account i abate a by a brief 
description of the characteristics of population growth 
during the 1930's, and concluded & summary of 
the changes wrought by the War. One of the more 
horrifymg tendencies of modern warfare is laid bare : 
“Out of 10 million war losses in countries under Naz 
control . . . 8:6 millions related to losses among the 
civilian population and only 1-4 million were military 
losses”. Not least in interest is the evidence of the 
remarkable recuperative power of a population. By 
the end of 1947 the total population of the countries 
surveyed had overtaken war losses and exceeded the 
total at the end of 1988 by some four millions. ' 

H. Brrooox 


VOL i71: 


LIPID METABOLISM 


Blochemical Soclety Symposia 

No. 9: id Metaboliam, a Byrmrpoerum held at the 
London ool of Hygiene and Tropical Medicine on 
16 February 1952. Organized and edited by R. T. 
Williams. Pp. v+102. (Cambridge: At the 
University Preas, 1952.) 13s. net. 


HIS ‘volume contains the papers communicated 
im substance to the Biochemical Sosiety’s sym- 
poeium on February 16, 1952 (Bee Nature, 169, 569; 
1952). The publication in full of the memoirs then 
dealt with is welcome, since in each instance a fairly 
full survey is presented which offers a more-or-less 
complete picture of each subject considered. The 
collection, which has been prepared by Prof. R. T. 
Williams and published for the Biochemical Society 
in the clear and excellent format common to all the 
Society’s publications, is therefore of value to both 
students and investigators who are concerned with 
lc pres: discussed at the symposium. 
first three oommunioations (by Prof. A. O. 
Frazer, Dr. R. P. Oook and Dr. J. M. French) deal 
with the absorption of fat by animals. Prof. Frazer's 
ee oe work of his own school and of others 
the past thirteen years on the mechaniam of 
feb rption gives & picture of the oonolusions 
reached up to the present time. It suggests that the 
balance of evidence ig. in favour of his partition 
hypothesis, which only partial hydrolysis 
of ingested glycerides with intraluminar emulsifloation 
of glyoerides as an important Abs in their absorptioh ; 
and that the alternative view of complete hydrolysis 
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of glyoerides to fatty acid and glycerol, followed by 
re-synthesis in the intestinal cell to phospholipids (as 
an essential intermediate), is no longer tenable. 

The contributions of Dr. G. Popják and Dr. S. J. 
Folley on the synthesis of fatty acids in animals, 
especially in their mammary glands, from acetate (or 
from gtucose via acetate or pyruvate) will receive 
much notice, since the recent important studies of 
both authors in this fleld are collected and discussed 
in relation to resulta obtamed by other workers. It 
ie erat ee ee te neve the eee aion haye 

eae a ee 
pepers in the scientific journals b. t together by 
two of the most prominent investigators of this 
subject. Dr. Popják's review concerns the evidence, 
based on work with radioactive acetate, of synthesis 
of fata in general from small (two-carbon) molecules, 
while Dr. Folley’s is more specifically devoted to the 
biosynthesis of milk fat in ruminant mammals. The 
two articles together give a complete account of the 
subject as it stands at present. 

Dr. A. L. Lehninger gives in some detail an account 
of recent work by himself and his colleagues on the 
mechanism of the enzymatic oxidation of fatty acids. 
He Rand Goes ce ka p adios 
the fatty-acid oxidase system of tissues, on 
the mechaniam of acetoacetate formation ‘and 
oxidation, and on the signifloance of recent work on 
fatty-acid oxidation and synthesis in, extracta of 

The final paper, by Dr. H. M. Sinclair, deals with 
the fatty acids (lmoleic, lmolenic, arachidonic) 
emsential to growth and their relation to pyridoxine. 
This very interesting contribution, which merits 
parable study, brings out an anal 
deflaiency of essential fatty acids d Pan oe of 
pyridoxine. It is suggested that failure of growth in 
_eesential fatty-acid deficiency may be connected with 
inability to form the phospholipids necessary for cell 
membranes, sod also that the esential poly- 
unsaturated acids may be concerned in controlling 
the water retention of animal tiasues. 

Tt is to be hoped that this, necessarily brief, notice 
of the contents of the volume may serve to indicate 
He secure (o BI Orestes mi the role f pide in 
biochemical processes. 
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COSMIC RAYS AND THE CLOUD 
CHAMBER 


Cloud Chamber Photographs of the Cosmic Radla- 
tion 
By G. D. Rochester and J. G. Wilson. 
(London: Pergamon Prees, Ltd., 1952.) 70s. 
HE authors of this book, Dr. G. D. Roohester 
and Prof. J. G. Wilson, are to be congratulated 
on ite production; im bri together in one 
volume a very fine collection of photographs, they 
have paid worthy tribute to the ed i 


Rr ra Se MEE M TSE 
E PRU E IUe tel porta 
which are found in the ooemio radiation. To each 


photograph (the total number of which is one hundred 
and twenty-three) the authors have a most 
useful synopsis giving not only the details of the 
actual chamber and the geometry of the accessory 
equipment such as position and size of lead plates, 
but also an analysis of the physics of the event in 
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question; this includes both the resulta of the 
measurements made upon the tracks and a discussion 
of the resulting interpretation of the event. It cannot 
be stressed too strongly that all nuclear physicists 
will benefit from a study of the photographs whether 
or not they are versed in the technique of the use of 
expansion chambers. It is true that to those who 
are so versed the book will be of extra value in 
that it shows the results obtained from chambers 
covering & great range of sizes, opera pressures, 
eto.; but the outstanding merit of the 
fact that it describes and discusses, in an interesting 
manner, real fundamental physios. The quality of- 
the reproduction of the photographs is exoellent and 
is immediately impressive. 

The photographs are uped in six sections. 
Section 1 is entitled “T cal Features of Operation”’ 
and illustrates the process of formation of drope, the 
efficiency of condensation upon ions, the effects of 
turbulence and contamination within a chamber, and 
other features. Section 2 deals with electrons and 
cascade showers, and the first few plates show the 
tracks which revealed the existance of the positron 
and the cascade process; photographs of extensive 
showers show not only the presence of cascade 
particles, but also ican cele e together with 
nuclear interactions associa, with such showers. 
Section 3 is concerned with the existence and sub- 
sequent decay of the u-meeon; .& most important 
group of photographs demonstrates the way in which 
the mass of a particle may be determined from 
Momentum and range measurements, and includes 
an indication of the nature and magnitude of the 
uncertainties involved. 

Nuolear disintegrations and interactions of second- 
ary particles form Section 4, which covers reactions 
observed in multi-plate chambers (for example, of 
carbon and load), as well as stars produced in the 
gas of the chamber. 

The photographs which have made it nocewary to 

te the existence of charged and uncharged 

-particles are shown in Section 5. The interpretation 
of these photographs is clearly discussed and well 
illustrates the vital contribution to physics which 
may be contained in only a few photographs. Section 
6 consists of & single photograph showing the track 
of & primary cosmic-ray particle in a chamber oper- 
ated at an altitude of 95,000 ft.; this pho h is 
indeed a tribute to the skill and ingenuity of the 
research worker, as well as the reliability of the 
expansion chamber. 

Itis to be hoped that the authors intend to keep 
the material of the book up to date either by appro- 
priate revision or by the publication of a second 
volume when sufficient progreas has been made. On 
this assumption, a few minor suggestions may be 
offered. In the technical descriptions of the chambers,- 
more details of the magnets, lamps, cameras and 
general illumination geometry would be useful. In 
the oase of experiments where the counter selection 
is complicated, & simple schematic diagram would be 
valuable ; in the first section dealing with technical 
operation of chambers, more ‘faults’ should be 
included showing the different effects of intrinsic 
chamber faults (for example, inadequate temperature 
control), control faylta, and illumination and/or 
recording faults. 

The price of the present volume is rather but 
it must be appreciated that, where it is to 
have an o reproduction of such a high standard, 
& high cost is unavoidable. R. ATKINBON 
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Management and Conservation of Vegetatlon In 
(Commonwealth Bureau of Pastures 


ARID : 
td sal cone, Bulletin No. 41.) Pp. 97+ 14 plates. 
: Commonwealth i Bur- 


(Farnham Royal : 
eaux, 1951. eres 10s. 6d. 


HE title of the which this book 

records is perhaps le to. lead to unfulfilled 
expectations. There is relatively little emphasis on 
management and & lack of date on conservation. 
The emphasis is rather on the need for vegetation 
_surveys, which, however desirable in themselves, as 
a record of what now exists, can alone do little, if 

ing, to arrest the losses we all deplore. One of 
the great needs in Africa concerns the con 
that still rages as to whether to burn or not to burn, 
and I recently heard in South Africa both views 
defended with great vigour. Even where there i8 & 
measure of agreement that some burning is desirable, 
or at least unavoidable, there are few precise data as 
to when and how often to burn so as to attain the 
optimum result. 

The first of the contributions included in this 
volume is by J. P. Scott, who does in effect consider, 
all too briefly, the actual principles involved in oon- 
servation. G. O. Edwards, writing on the vegetation 
D ee ae ae 
system of agriculture based upon the eool 
conditions, of which the ine cas a 
indication, and he advocates the value of & temporary 
ley as the best means of building up and conserving 
soil fertility. H. J. Rensberg strikes a similar note 
for the Tanganyika area. An interesting account of 
the ecology of savanna in Nigeria is provided by 
R. N. J. Keay, while A. Fogie gives & summary of 
the forest reservation in the Gold Coast. There are 
also brief accounts of what is bemg attempted in the 
Sudan and Sierra Leone. 

With such & title, however, one might have 
anticipated some account of the experimental results 
achieved in various areas, such as those carried out 
at the al station at Frankenwald. Never- 
theless, with all 1ta limitations, this is a book that all 
those interested in such problems will find of value. 

E. J. SALISBURY 


Statistical Methodology Reviews, 1941-1950 
Edited by Oscar Krisen Buros. Pp. xi+ 457. (New 
York: John Wiley and Sons, Ino. ; London: Ohap- 
man and Hall, Ltd., 1951.) 565. net. 

HIS is the third compilation issued by Prof. 

O. K. Buros, the last being published in 1941. 
It &ssenbles in one large well-printed volume the 
reviews of books on statistical methodology pub- 
lished in English during the decade 1941-50 and 
-contains 842 review exoerpte from 112 journals 
covering 842 books. There are, in addition, useful 
indexes of periodicals, publishers, titles and authors’ 
names, as well as & classified index to the books 
themselves. 

A would-be student of statistioal methods will find 
it usefal to consult this work to see what books have 
been published and what reviewers think about them. 
But for statisticians and reviewers of any class of 
scientific book the work will have a wider appeal, 
not to say & considerable entertainment value. It is 
& fascinating study to compare a number of reviews 
of the same work and to observe the variation of 
opinion in them. Review editors will also 
find much here of help in framing their general policy. 
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One of Prof. Buros’s objects in embarking on this 
work some fifteen years ago was to improve the 
quality of reviews, and a comparison of this book 
with its predecessor, the ‘Second ‘Yearbook’, 
indicates that he has been partly successful. It ia to 


VoL. 171° 


be hoped that he will continue to find support for | 


this useful enterprise. 


Understanding Heredity 

An Introduction to Genetics. By Richard B. Gold- 
schmidt. Pp. ix+228. (New York: John Wiley and 
Sons, Inc.; London: Ohapman and Hall, Ltd., 
1952.) 80s. not. . 


HIS book is intended for the educated layman 

who wishes to acquire an elementary knowledge 
of genetics. Ita aims'are to give & broad outline of 
the subject and of its implications in biology and in 
everyday life, and to stimulate enough interest to 
make the reader eager to attack some more advanced 
treatise. There is no denying that to many it will 
come somewhat as & disappointment. From Prof. 
R. B. Goldschmidt, who been constantly and 
successfully ahead of the times in oritieiring the short- 
comings of accepted genetical concepts, one would 
have expected better. The very necessary sacrifices 
required by simplification and conciseneas do not 
justify the omission of the salt and pepper, that is, 
the problems still unsolved and the wider vistas 
opened up. As an addition to the mumber of books 
giving in & simplified form the main facts and 
ideas of genetics, it will have ite value. 

Q. PoxTscorvo 


Substances naturelles de synthèse 

Préparations et méthodes de laboratoire.  Colleo- 
tion publiée sous la direction'de Dr. Léon Vellur. 
Vol. 4. Pp. 165. (Paris: Magan ot Oie., 1952.) 
1800 francs. 


OL. 4 of this series follows the same plan aa the 

earlier volumes (see Nature, 16D, 169 ; 1952). 

The more im and larger part of the book gives 

details, taken from recent chemical 

literature, for the laboratory preperation of certain 
biologically important substances. 

The preparations described are d-pantothenic acid 
(Stiller, Harris, Finkelstein, Kereertesy, and Folkers, 
J. Amer. Chem. Soo., 1940), adermine (Harris, Stiller, 
and Folkers, J. Amer. Ohem. Soo., 1939), riboflavine 
(Karrer and Meerwein, Helv. Ohim. Acta, 1936), 
testosterone (Sermi and Köster, Ber., 1988), and 
dl-a-tocopherol (Smith and Sprung, J. Amer. Chem. 
Soo., 1948). Each synthesis is prefaced by a short 
introduction and is followed by & y series of 
notes on related processes, etc.—for example, 
analogues of pantothenic acid, B-alanine, the phthal- 
imide synthesis, elimination of hydro from 
aromatic heterocyclic compounds, ethoxyacetyl- 
acetone, 8: 4-xylidene, amino-saccharides, eto. In 
several cases, altarnative syntheses are discussed. 

The second half of the book contains lengthy 
sections on oyolirations | to derivatives of 
pyridine and on adsorption tography, in- 
cluding practical notes on the pre tion of 
adsorbents. There are finally some tables relating 
metric to other measurementa, °F. to °C., and Ib./ 
to kgm./sq. om. The price of the book is very 
considermg that all the factual information is readily 
available elsewhere. If many of the notes ead addenda 
were omitted, these volumes would lose little of impor- 
tance and could be published at a lower prioe. 

W. BAKER 
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-UPWELLING IN THE BENGUELA CURRENT: 


By RONALD CURRIE _ 
National Institute of Oceanography 


[re E b Ae Coen, 
of the circulation of the South Atlantic Ocean. 
Extending northwards slong the African coast 
from the neighbourhood of Cape Town to about 
lat. 15° S., the current is a region of upwelling of 
relatively cold water rich in nutrient. The resultant 
high fertility of the surface waters gives rise to great 
production of planktonic plante and animals, while 
the presence of the cool water has extensive climatic 
effects. In such features the Benguela Current has 
much in common with the Peru Current, which was 


; surveyed by the R.R.8. William Scoresby under the 
Discovery Committee in 1981. When this ship visited 


: it so far. The Meteor observations, how- 


South African waters in 1950, two surveys of the 
: Current were carried out, first in March and 


oom: 
Current but also because such regions are 
i favourable to investigations on 
production of life in the sea. 
The German Atlantic Expedition (in the 
Meteor) was the first to study the current 
i , and 16 enabled Defant! to pro- 
duce the most comprehensive socount of 


ever, were relatively widely scattered in 
space and time; they provide a broad 
picture of the current and ite effects in 
relation to the South Atlantio as a whole, 
but leave much to be learnt of the fluctus- 
tiona of the current and the mechaniam of 
upwelling. Henoe the Wiliam Sooresby’s 
work included lines of closely spaced 
‘stations’ off the South West African coast 
(Fig. 1). Limited time restricted them to 
the coastal region, but these intensive 
observations covered the area which, in 
view of Defant’s findings, was moat likely 
to be of interest. : 

As the surface currente of the eastern 
side of the South Atlantic are principally 
wind-driven systems, to understand them 
one must have & knowledge of the prevail- 
ing winds. Over the South Atlantio the 
surface winds blow out anticyclonically 
from a large region of persistent high 
pressure, dnd the component blowing over 
the eastern part of the ocean is the Bouth- 
East Trade Wind. Near land, however, 
the trade wind develops a landward oom- 
ponent which varies with the fluctuations 
of preasure over the continent, this in turn 
resulting from the great heating and cool- 
landward wind or sea breeze thus shows 





It is not surprising, therefore, that the sea surface 
currents should show considerable irregularity in the 
coastal region. Defant, from an analysis of the Dutch 
current observations, found that inside the relatively 
constant drift current produced by the South-East 
Trade, the coastal currents were extremely i " 
and were separated from the drift ourrent & 
“one-sided line of divergence”. Further, Defant 


irregularity of the isotherms. Whereas the isotherms 
of the open ocean run more or less Jatitudinally, in the 
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a marked diurnal variation, and frequently 
attains considerable force, blowing from 
almost due south in lat. 80° 8., and vear- 
ing to south-west northwerds along the 
ooast. 
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Benguela Current they run approximately perallel to 
the coast. The existence of the mterlooking tongues 
of relatively cool and warm water suggests that the 
upwelling of oool water to the surface occurs not 
everywhere, but at nated. points along the coast. 
The ‘distribution of ty follows & pattern similar 


to that of temperature, rit lower salinities occurring 


in the cool water against the coast. Offshore, one 
finds that, while the temperature rises relatively 
steadily, there is & sharp contrast between the 

of the inshore waters (c. 35-00°/,, or leas) and that 
of the offshore waters (o. 85-20*/,,). It appears, 
therefore, that there are two distinct surface waters 
generally with a fairly sharp boundary between tham, 
although in places mixtures occur. The inshore water 
generally has similar properties to the water at sub- 
surface depths farther offshore. 

Examination of the vertical distributions of tem- 
perature and salinity shows that on both surveys a 
well-developed homogeneous surface layer was present 
offshore. This was separated from the underlying 
water layers by & strong temperature discontinuity. 
In&hore, however, there was evidence of considerable 
variation: during the first survey no such homogen- 
eous layer was detected, and strong heating had 
apparently taken place on the surface; but during 
the second survey, there was a thin homogeneous 
surface layer overlying & weak discontinuity. This 
difference indicates the contrasting effects of the calm 
conditions during March and the strong winds during 
Beptember-Ooctober. 

Below the upper water l&yers, both temperature 
and salinity fell steadily to the salinity minimum of 
the Antarctic Intermediate Current. Fig. 2 shows 
the dispersion of all the temperature and salmity 
observations made in 1950 by the Wiliam Scoresby, 
between a depth of 100 metres and the Antarctic 
intermediate salinity minimum. It oan be seen that 
all he within narrow lmits of the characteristic 
temperature — salinity curve of the South Atlantic 
Central Water". As the Antarctic Intermediate Water 
moves north, it mixes vertically with the overlying 
and underlying more saline waters. Consequently, 
the salinrty minimum becomes leas pronounced to- 


wards the north until, rig Saris obliterated 
completely. Usg Wust’s hichte Methode’? 
—the heavy line in Fig. 2—one finds that in the 
core of the Ántarotio Intermediate layer off South- 
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West Africa only 50 per cant of the original water 

type remains and this at & depth of more than 600 

metres. Since our date indicate that the upwelling 

does not extend much below 300 metres, it-ia only a 

relatively small proportion of Antarctic intermediate 
water which is subjeot to upwelling. 

The strong indications of active offshore transport 
of surface water durmg feptember-October, com- 
pered with the more quiescent conditions found in 

Maroh, demonstrate the differance between active 

and the more advanced stage of mixing 

lees upwelled water. The dynamical 

principles of the movement of a northward-flowing 

current in the southern hemisphere that the 

more dense water should lie in the east side of the 

current, and upwelling may purely be a lifting effect 
within the current. 

The wind records for the periods preceding the 
two surveys leave no doubt, however, that the great 
difference between the surveys was a direct result of 
the prevailing wmd conditions. No detailed observa- 
tions of the wind over tho sea are available; but it is 
known that the trade winds were much stronger 
during September—October than during March. In 
addition, wind records from three South-West African 
shore stations show that whereas the sea-breeze was 
light and variable during February and March, it 
would have been conducive to a longshore transport 
of surface water during Septamber—October. 

Since there are no direct observations of current, 
the anomalies of dynamic depth of the isobario_ sur- 
faces have been calculated, with reference to the 
600-decibar surface. Although in a region where 
vertical movements are important this method must 
be used with much caution, the inferenoes appear 
reasonable, and show simular features to findmgs in 
other regions+*. During March, the computed 
currents show & general movement to the north with 
& rather weak southerly movement inshore, reaching 
to about Luderitz Bay. During September October, 
& series of horizontal. eddies was present inside a 
much stronger northerly flow. Vertical sections 
through the eddies indicate that the sea surface 
slopes upward from the coast to a line of con oe, 
&nd then falls into & trough, and farther ore 
slopes upwards in. On some of the sections the 
observations did not extend far enough seawards to 
show this trougb, although the line of convergence 
was always well marked. Since the sea surface must 
eventually rise towards the open ocean, however, it 
sidere Bich eee ee, An example 
eee a Te, 3. 
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* hag 
out that in & region such as this (Sverdrup 
e with the Oalifornian 'ooast), strong convection 
will develop between the more dense water u 
Li ge: er ees offshore and the light offshore 
well defined to be rded as & 
ina Rois Bera at dus Boucdab, there: ie 
tendency for divergenoe withm the offahore water 
due to the increasing effect of the wind on the surface. 
A oiroulation of two vertical cells ,would thus be 
formed, separated by & strong convection current. 
As the boundary moves offahore, there must be a 
compensation flow into the inner cell, and this 
Sverdrup 


tion must be a horizontal eddy formation. 

It appears, therefore, that the circulation is some- 
what more complex than Defant oould deduce from 
the data at hia disposal, and the ‘one-sided divergence’ 
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Tig. 3. Vertioal section normal to coast in lat. 28° 

of water movement in the vertical plans. 

as the difference x 10° from the spectfis volume of 
at the sams 


seems to be an eddy-like system rather than one 
long continuous di line. The size and 
stability of these eddies must depend upon the inten- 
sity of the forces which produce the upwelling, and 
about which there is still little precise information. 
The distance to which they persist must be variable 
and governed by the variability of the external forces. 
Whether the eddies are consistently formed in any 
particular regions is difficult to say without more 
intensive observations, although the continuous low 
temperatures and high productivity of the region 
around Luderitz Bay (o. lat. 26° B.) suggest that this 
may be one region where eddies often form. 

Although no aignificant temperature — salinity 
differences occur in the underlying water layers 
(Fig. 2), there is a great depletion of dissolved oxygen 
and enrichment of phosphate close to the continental 
alope. This layer of oxygen minimum and phosphate 
maximum is similar to that found extensively over 
the equatorial regions of the ocean. It probably 
results from a balance between the rates fered 
pomtion of organic matter, and the turbidity and 
diffusion rates between those layers and the neigh- 
bouring water masses. Upwelling brings some of 
this poorly oxygenated, highly nutrient water into 
the hotic zone. Although this will favour great 
phytoplankton production in the surface layer, the 
low oxygen content will help the effects of local 
decomposition of organic matter to maintain ahnost 
anserobic conditions in the shallow reaches of the 
continental shelf. 

The inorganic phosphate content of the upwelled 
water is very high (> 2-0 mgm. atoms phosphorus/m.*, 
about four or five tones the present normal winter 
maximum of the English Channel*), in contrast to 
the almost complete absence of phosphate in the 
offshore surface waters. Local maxims and minima 
occur, as the oxygen shows varying degrees of satura- 
tion with the varying abundance of the phytoplankton 
populations. [t was found that the phosphate content 
on the shelf was often greater than that in the 
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ing water. This may 
be due to intense local 
regeneration from decay- 
ing plankton. 

During the second sur- 
vey an attempt was made 
to measure the extent of 
the ‘azoic zone’, & region 
of reducing mud’, and this 
was found to cover & larger 
area than was previously 
supposed. A series of 
Baillie rod soundings re- 
vealed that ıt extended, at 
least in patches, between 
depths of 60 and 160 
metres, for about 400 miles 
north of lat. 25°8. The 
sediment, a dark green 
diatom mud, is populated 
with sulphate-reduoing 
bacteria ; their production 
of hydrogen sulphide must 
further reduce the oxygen 
content of the local shelf 
waters. The oxygen de- 
pletion was most marked 
near Walvis Bay: dur- 
ing March the water with 
leas than 1:0 c.c. oxygen 

"libre extended to the sea surface; during 

tember-Ootober, however, these low concentra- 
tions were conflned to the lower of the water 
column. In the determination of the oxygen, steps 
were taken to elimmate the effeot of large quantities 
of reduomg substances and organic matter. 

At times, the concentration of hydrogen sulphide 
becomes so high that the gas is actively evolved 
from the sea surface. As this frequently occurs at 
the same time as mass mortalities of marine organ- 
isms, gome authorities have attributed the mortality 

rimanly to an oxygen deficiency. Brongersma- 
Bandore® has, however, preferred to consider the 
effects of toxins released from maas outbursts of 
certain dinoflagellates as bemg the primary cause, 
principally on evidence from other smmilar regions. 

Dr. T. J. Hart has found 3,000-5,000 cells/ml. of 
small dinoflagellates in samples collected from dis- 
coloured water patches during these surveys. They 
have not been finally identified, but probably belong 
to one of the several genera known to inolude species 
capable of producing toxic effects. Small mortalities 
actually occurred during March 1950, but there 18 
insufficient evidence to show which factor was the 
more important. The effect may well be due to several 
unfavourable factors acting together. 

A paper on preliminary resulta of analyses of the 
other plankton samples by Dr. Hart will appear 
shortly. This shows that t between 
the plant and animal distributions and the physical 
and chemical data is often apparent. Thus all the 
very heavy diatom populations occurred in the up- 
welled water; and they coincided with the highest 
supersaturation values of the surface water with 
aues At times, dense concentrations of Cheto- 
oerids imparted an olivaoeous colour to the upwelled 
water, in contrast to the transparent blue offshore 
water. The scanty phytoplankton of the , latter 
included & relatively high proportion of the diatom 
Plankionéella sol, which seems a useful indicator of 
intrusions of offahore water towards the coast, as 
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Gunther and Rayner’ had found previously, off 
Peru. 

The physical and chemical results will be published 
shortly by the National Institute of Oceanography 
in the ‘Discovery’ Reports, and further studies are 


being made of some of the problems which have’ 


,been mentioned with the particular object of obtain- 

ing evidence about the factors which affect oceanic 

productivity. . 
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MAGNETIC PROPERTIES OF ROCKS 


HE signifloance of the natural-remanent 


hypothesis that the direction of magnetiration can 
be interpreted in terms of a widely varying magnetio 
field and, on the other, that the adverse polarizations 
arise from intrinsic properties of the rock sasemblage. 
These aspects formed the main theme of a geophysical 
discussion at a joint meeting of the Royal Astro- 
nomical Society and the Geological Society, held in 
- London on Jan 28, with Prof. E. C. Tilley 
(Department of Mmeralogy and Petrology, Cam- 
bridge) in the chair. Prof. Tilley noted that the 
magnetic properties of rocks have also bean found to 
be of considerable value to geologista by yielding 
magnetic anomalies reflecting the distribution of 
certain rook- -types, the measurement of such anomalies 
in aeromagnetic surveys. 
In opening the discussion, Dr. J. M. Bruckshaw 
Pae at Me Tao D ug ide ribi ege. 
ropoeed to discuss would be controlled by their 
ea interpretation. Of recent years the study of 
permanen rock magnetism has been intensified, and 
Bruckshaw’s interest was first aroused by the 
discovery that the tholeiite dykes of northern 
England are magnetized m a direction opposite to 
that of the present earth’s fleld. Since these dykes 
represent the final phase of igneous activity centred 
upon Mull, it was an obvious step to examine the 
rooks in the earlier phases of this activity. The 
earliest phase was the quiet extrusion of & 
of lava flows followed by the cyclic jotcusion ob basia 
and acid ring dykes and cone sheets about a centre 
which migrated twice towards the north-west. The 
final phase was the production of the north-west 
dyke swarms, of which the tholeiite dykes were the 
last members. ee ee eee 
exists, it is possible to sample of different 
iods and, in the present case, some of the basalt 
Hows. some early benio intrastons, the-cing dykes of 
Glen More and Loch Bà and some of the north-west 
dykes were examined. After & rock has been polar- 
ized, many factors may tend to modify it, and some 
tization. For 
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broken up by a further supply of lava, Thus a number 
of specimens from each formation must be examined, 
and they usually show & soatter of directions. In- 
spection may be sufficient in some ceses to determine 
if the mean direction has & significance, but the 
probability that the observed set of directions can be 
selected from a random distribution is used for 
indicating what weight oan be attached to the mean 
direction; the smaller the probability the more 
signifloant the mean direction. 

Using those formations associated with significant 
directions, the basalt flows proved to be adversely 
magnetized and also the early basic intrusions. The 
more acid ring dykes of Glen More and those of Loch 
Bà were normally magnetized; but & dolerite dyke, 
earlier than the Loch Bà granophyre, proved ad- 
versely magnetized. The dykes of the north-west 
swarm were normal, and to this must be added the 
adverse phase of the tholeiite dykes, giving a total 
of three adverse phases. 

The large observed intensities of 
relation to the earth’s magnetizing 
explained in terms of thermoremanence &oquired 
during the initial cooling, the only occasion when the 
present rocks were at the necessary high temperature. 
If this is accepted, the amazing stability of this 
polarization follows; and laboratory observations 
support this conclusion, the coercive force of the. 
rocks being comparable with that of modern magnet- 
steels. In all respects the rocks exhibited ordinary 
magnetio properties under a variety of conditions 
and, in partioular, . i normal polartration 
when cooled in the earth’s field. Tt would thus appear 
that the simplest explanation of the facts is a number 
of reversals of the earth’s magnetic fleld in the past, 
& suggestion to which there are no theoretical 
objections. 

Mr. K. M. Creer pointed out that the main evidence - 
on adverse magnetization comes from igneous rocks, 
which are magnetized either normally or at 180° to 
the normal direction. Although there are no 
theoretical objections to a reversal of the earth’s 
polarity, other explanations of adverse magnetism 
are possible, such as those suggested by Néel. One 
of these assumes 4: constituent having a spinel 
structure in which two sub-lattices exist, one tetra- 
hedral and the other octahedral The spontaneous 
magnetic vectors associated with the subtattices 
have opposite directions and, in suitable conditions, 
the resultant magnetization would change sign with 
temperature, thus allowing adverse polarity. This 

property of imperfect antiferromagnetiam is not 
known. Another process involves two magnetic 
constituents with widely differing Curie temperatures. 
On oooling, the constituent of higher Curie point is 
first magnetized and produces a demagnetizing fleld. 
Due to its large negative temperature-coefiicient, 
the initial intensity grows rapidly and the damagnet- 
izing fleld ultimately exoeeds the original fleld at the 
Curie point of the second constituent, which becomes 
adversely magnetized. -The ferromagnetic oon- 
stituents must occur in aggregates of high local 
concentration. 

Mr. Creer recorded that & h 
dacite discovered by N: oes exhibit adyerge 
magnetization when ooo tn a weak Held, -From it. 
two magnetic constituents have been separated by 
Dr. G. D. Nicholls, of the University of Manchester. 
One (probably magnetite) behaves normally, but the 
other shows reversed thermoremanent magnetism. 
He suggested that the normal behaviour of naturally. 
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adversely polarized rocks in the laboratory could be 
attmbuted to the rapid rate of cooling, when the 
components required by Néel do not have time to 
exolve. 

Finally, Mr. Oreer considered the evidence of 
sediments which, on Néel’s theory, should not possess 
inverted magnetism. In the Appalachian Mountains, 
adversely magnetized Silurian sediments are inter- 
bedded with similar but normally magnetized 
sediments, and these are contemporary, as revealed 
by the presence in both sets of ostracods of short-time 
duration, with flat-lying and normally magnetized 
sediments outside the geosyncline. Thus, any fleld 
reversal must have been of a local character, and the 
reversed sediments ın the geosyncline may be the 
result of & complex history during the mountam- 
building orogeny. Certain physical differences 
between the sets of sediments suggest a second 
interpretation that the polarization of the geosyn- 
clinal sediments is stable, but in the flat-lying beds 
it has. on the whole, followed the subsequent changes 
in the earth’s field. In fact, the absence of any 
widespread reversals in sediments may be due to 
instability. Graham’s experiments on sediments over 
a wide time-range show that the most frequent 
direction of magnetization agrees with & normal 
dipole fleld, while conglomerates, which should 
exhibit random magnetization of the pebbles, show 
& systematic direction agreeing closely with the 
present fleld. 

The testing and use of magnetio-survey methods 
by H.M. Geological Survey and Museum was outlined 
by Dr. A. F. Hallrmond. The problem of the oor- 
relation between the observed anomaly and that 
computed for the structure was initially examined in 
1929 by & magnetic survey over the Swynnerton 
Dyke in Staffordshire; but certain aspeote of the 
interpretation of the field observations proved 
difficult, since the anomaly due to the splitting of the 
dyke into two branches gave resulta similar to that 
over & dyke with concentrations of magnetite near 
its flanks. In the simpler cases, however, the 
observations conformed with theory. Later work 
over the Lornty Dyke at Bairgowie in Perthshire 
gave & totally different anomaly from that predicted 
on the basis of its induced tem due to abnormal 
permanent magnetism. Just before the Second World 
War, it was demonstrated, in association with Prof. 
J. T. Whetton, that shallow deposie of weakly 
magnetic hematite could be located by their &aeooi- 
ated magnetic field. Among others, investigations 
were carried out over the Brockhill Dyke (Woroeater- 
shire) and also in Teesdale over faults in the Whin 
Sill. The former resulted in the tracing of the extensions 
of the dyke to the east and west, but estimates of 
width were rendered difficult because of the appreci- 
able width of the adjoining, and magnetically altered, 
sediments. Two well-defined faulta were followed in 
the Whin Sill and, in addition, observations over two 
outcrops, with strikes roughly parallel to and at 45° 
with the magnetic meridian, permitted the rough 
resolution of the permanent and induced intensities. 
The measuremente were compatible with an induced 
polarity based on & susceptibility agreeing with direct 
observation, together with & horizontal permanent 
intenmty directed approximately due south. The 
value of magnetic observations as an aid to geological 
investigations has been fully confirmed by the 
tests. 

Mr. J. Hospers stated that his experiments support 
the suggestion of & reversed fleld, rather than that of 
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some property of the rock, to account for adverse 
magnetism. In Iceland the examination of historical 
flows between a.D. 1766 and 1948 gives a mean 
direction of magnetization ing an-angle of 7° 
with the present field and 1? with an anal dipole 
field, and post-glacial flows, between two and six 
thousand years old, have a mean declination of 1-1? 
and & dip of 73-8? downwards, very noar the dipole 
fleld. On the other hand, Early Quaternary flows, of 
a million years old, have a mean direction making an 
angle of 8° with the opposito direction of the present 
fleld. Below theee there i8 & xone of normally mag- 
netized Tertiary lavas followed by zones of alternate 
adverse and normal magnetization. The picture 
revealed is consistent with the idea of & sequence of 
fleld changes, ocoupying about ten thousand years, 
followed by & period of steady conditions, either 
normal or adverse, for some half & million years. It 
was emphasized that, the polarization of sediments 
between the flows conforms with that of neighbouring 
flows. 

This conclusion is supported by the behaviour in 
the laboratory of rock specimens when heated and 
cooled. A rook, possessing adverse magnetization 
assumed to have been acquired by Néel’s two- 
component mechanism, when heated should show a 
reduction in intensity as the temperature approaches 
the lower Curie point of the two constituents and, at 
some temperature just below this oritical point, the 
reduced adverse polarization should be balanced by 
the normal polarization of the constituent of high 
Curie temperature. At the lower transition tem- 
perature the normal polarization only would operato, 
and this would finally fall to zero at the higher Curio 
point. Thus, the curve of intensity against tem- 
perature should show a reversal of polarity, a 
behaviour which was, in fact, observed for the dacite 
discovered by Nagata. Both normally and adversely 
magnetized specimens from Ioeland, however, exhibit 
& monotonio fall to zero with increasing temperature, 
with no evidence of a reversal. Thus, Néel’s two- 
component mechanism cannot apply. Some curves 
suggest two similarly magnetized constituents of 
differing Curie temperatures. On cooling in the 
laboratory fleld, each specimen recovers its polariza- 
tion, the cooling ourve matching closely the heating 
curve, & behaviour consistent with the hypothesis of 
& fleld reversal. i 

Prof. Tiley read a contribution from Prof. A. F. 
Buddington (Princeton University) in whioh some 
extensive negative anomalies, revealed by an aero- 
magnetic survey of the north-western Adirondacks, 
were discussed. ^ Speornens of the gneisses, with 
which these anomalies are associated, possess inverse 
polarization in all cases, and this a to be 
related to the iumeno-hwmatite or titaniferous 
hematite in the rocks. The literature shows the 
presence of hsmo-ilmenite, titaniferous maghamite 
and other similar minerals in rocks possessing adverse 
magnetization, and the general conclusion is that 
these minerals, with abnormal magnetio properties, 
are responsible for the phenomenon. The fact that 
magnetite, contemporary with these, often possesses 
normal polarity adds weight to this conclusion. No 
inference concerning the earth’s magnetic fleld can 
thus be made until the possible significance of these 
minerals has been ascertained, the identification of 
the minerals requiring X-ray, chemical and micro- 
scopic examination. 

The general discussion was opened by Sir Lewis 
Fermor, who described some of his early oxperiences 
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in the Central Province of India during 1906, following 
the discovery that certain manganese minerals were 
magnetic. A dip needle gave very different readings 
over manganese ores and over the adjoining gneisses 
and schists. Due to a defect in the instrument, & 
systematic survey was not made and the observations 
were not lished. Nevertheless, it was of interest 
to note b the Geological Survey of India had 
employed succeasfully the magnetic method in the 
search for manganese. Referring to the production 
of adverse magnetization by the processes suggested 
by Néel, Dr. B. A. Vinoenz stated that the first need 
not be discussed since no such substance is known ; 
but the second process is feasible. The latter is based 
upon the presence of two constituents, of differing 
Curie points, and their concentrations in 
or “amag”. Using the formula devel by Néel 
and the observed properties of the Mull rocks, the 
required concentration in the aggregates can be 
determined. For the lavas and the olivine gabbros, 
these prove to be 42 per cent and 58 per cent, 

I , and he asked if there is any evidence 
for & distribution of ferromagnetic minerals in con- 
centrations of thik type. Dr. Vincens also stated 
that the Swynnerton Dyke poesesses remanent 
sac ceil pA dicular to the present field, and 
ead ve been observed in some Tertiary 

It was pointed out by Dr. H. Manley 

Welsh dpi. Ti waa pointed oni by Dr, E. Manley 
ie a compared with the many hundreds 
which behave normally. 

A remarkable anomaly, associated with a dolerite 
gill in New South Wales, was described by Mr. A. Day, 
in which comparable i 
that a microchemical analysis for titanium in the 

tite of abnormally magnetized rocks might be 
cata A similar “case in the Allard Lake District, 
Quebec, was cited by Prof. D. Williams, where 
massive ilmenite-hsmatite gives negativo anomalies 
but disseminated ore gives positive anomalies. A 
plea for the examination of the acoeasary minerals 
was made by Dr. W. Bullerwell, who indicated that, 
in Mull, the acid rocks are all normally magnetized. 
He i iF their-magnetismn i lees table than 
that of the basic rocks, but was informed that their 
behaviour does not this. On this pomt Dr. 
J. Button said that valuable data might be obtained 
from the mixed acid and beasio formations of Mull. 
Replying to & further question by Dr. Bullerwell, 
Mr. Hosper stated that his suggested time for a 
change in the field was not based on theory but on 
observations of consecutive lava flows. 

Mr. F. Lowes showed that Graham’s argument, 
repeated by Mr. Oreer, which is based on two 
oppositely magnetized its that are contemporary 
on the basis of their fi content, does not condemn 
the idea of a field inversion. A foesil may persist for 
& million years—a period sufficient to embrace a 
number of reversals. The discordantly magnetized 
Welsh Dykes may represent & period of change. Mr. 
R. Hide pointed out that sedimentary rocks might 
show the secular change in the past, and the direction 
of drift during & period of reversal would be an 
important factor in sustaining or condemning modern 
theories of the main fleld. " 

Prof. Tilley seid that many out- 
standing questions still remain and further data 
are necessary on sediments and igneous rocks. In 
particular, aaa a E 
essentidi. J. M. BXvaksgAW 
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OBITUARIES 


Prof. Philipp Ellinger 


Priuier ELLINGHR died in London on Septamber 
12, 1952, after a long and painful illness. He was 


born in 1887 in Frankfurt am Main, where he spent | 


his early years before proceeding to Munich to study 
natural sciences under von Bayer and Roentgen. He 
took the D.Phil. degree in chemistry at Greifswald 
under von Auwers in 1911, and passed on to Heidel- 
berg to study medicine and finally graduated D.Med. 
in 1913. During the First World War he served as & 
medical officer in the German Army and returned 
after the cessation of hostilities to Heidelberg, where 
he occupied successively the position of assistant, 
lecturer and deputy director in the Pharmacological 
Institute there and served under three distinguished 
pharmaoologiste, Gottlieb, Wieland and Heubner. 
Towards the end of 1931 he was called to the chair 
and directorship of the Pharmacological Institute at 
the Medical Acadamy of Düsseldorf. By 1988, how- 
ever, the political situation in Germany rendered his 
position untenable, and he found refuge in Britain, 
where, at the Lister Institute, he took up his research 
Pee again and remained until his retirement in 
une 1962. 

Ellinger's early work was largely in the field of 
toxicology; but by the time he came to Britam he 
had already turned to physiology, had published 
important work on renal function and had invented 
a technique for intravital microscopy which employed 
fluorescent dyes. With Koschara in 1938 he worked 
on flavin pigments which he isolated fram whey, and 
thus he contributed materially to the discovery and 
identification of lactoflavin (riboflavin) as a member 
of the vitamin B complex and helped to establish the 
presence of this biologically important material as a 
constituent of Warburg’s yellow enzyme. In 1037 he 
visited Egypt on behalf of the Medical Research 
and returned to complete 
his investigations in 1988. During the second visit 
he became seriously ill and never fully recovered his 
normal health in after-years. As æ result of the 
studies carried out m Egypt he concluded that the 
occurrence of pellagra resulted from two concomitant 
but independent factors. First, that a condition of 
latent 'pellagra arose from malnutrition, or mal- 
absorption, due to the presence of intestinal infections. 
He believed that external factors such as hard 
physical work brought on an active pellagra when 
the latent state developed. Ellinger examined 
the effects of & deficiency of different members of the 
vitamin B group on the excretion of abnormal 
porphyrin pigments, and just before the Second World 
War attempted to isolate and identify the light- 
sensitizing materials in buckwheat. Somewhat later 
(1942) he interested himself in the metabolism of 
nicotinamide in man and animals, and studied very 
thoroughly, during the next few years, the elimination 
of nicotinamide methochloride m normal and nicotin- 
&mide-deflcient persons, The resulta of these researches 
revealed tha the intestinal bacterial flora can’ form 
& very t ertre-dietary source of niootin- 
amide. last investigations, on the heredity of 
the nicotinamide methylating mechaniam in the rat 
and the elaboration of & new spectrophotometric 
method for tracing unknown urinary metabolites, 
remained unfinished. 

Ellinger was highly cultured and widely travelled, 
and had many of the qualities of the typical German 


- 


: wo, 4881 March 21; 1953 l 


Gelehrter, particularly the encyclopedic knowledge 
derived from much reading. He had a special love 
for pictures and & keen appreciation of the fine 
arts. 

He was never & robust man, and during the closing 
years of his life, when his health deteriorated rapidly, 
- his colleagues were deeply impressed. by his fortitude, 
hie complete occupation with the problems in hand 
and his absolute of his own general frailty. 
Ellinger is survived his wife, two sons and & 
daughter. W. T. J. MORGAN 
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Wa regret to announoe the following deaths : 

Prof. Jules Haag, ' director of the Institute of 
Ohronometry st Besançon and non-resident mem- 
ber of the Paris Acadamy of Sciences, on February 16, 
aged seventy. 

Dr. T. A. Jaggar, since 1940 research associate in 
the Hawaii National Park and an authority on 
voloanology, aged eighty-one. 

_Prof. US Winogradaky, For.Mem.R.8., the 

baoteriologist, on February 24, aged 


ninety-six. 


NEWS and VIEWS - 


Physical Chemistry in the Chester Beatty Research 
nstitute, London: Dr. J. A. V. Butler 


Ds. J. A. V. Borie, who has just been appointed 
to the recently established ohair of physical chemistry 
in the University of London tenable at the Chester 
Beatty Institute (Institute of Cancer 
Research, Royal Cancer Hospital), graduated in 1921 
in the University of Birmingham, of which he became 
D.8e. in 1927. During 1922-27 he was assistant 
lecturer in ohamisury at the University College of 
Swansea, and in 1928 was awarded the Meldola Medal 
of the Institute of-Chemistry. Then for the next 
twelve years he was lecturer in chemistry in the 
University of Edinburgh, and later two years 
as Rockefeller Research Fellow at Rookefeller 
Institute, Princeton, N.J. He played an important 
part in the early days of the British Commonwealth 

ientiflo Office in Washington, of which he was 
executive officer during 1942-44. In 1045 he became 
Courtauld Research Fellow at the Courtauld Institute 
of Biochemistry, Middlesex Hospital Medical School, 
London. Dr. Butler jomed the Chester Beatty 
Research Institute in 1949, fram which time he has 
devoted himself, with his school, to the application 
of the methods of biophysical chemistry to the 
problems of growth, the mode of action of ionizing 
radiations, and the mechaniam of imteraction of 
carcinogenic agente with nucleic acid and. nuoleo-. 
protein. 

Prof. Butler has contributed a notable series of 
aros and other publications to the scientific 

tare. A specially distinguished easay was his 

“General Thermodynamioel System of Gibbe" (in 
"A Commentary on the Scientific Writings of J. 
Willard Gibbs", ed. F. G. Donnan and A. Haas, 
Yale 1986). A successful work is his ‘Man 
is & Microcoam”’ (1950), and Prof. Butler has more 

recently acted aa editor of ‘Electrical Phenomena at 
Tinterfange"” ( (1951), and (with Prof. J. T. Randall) 
of the important series "Progrees in Biophysics and 
Biophysical Chemistry’. His interest in the annin 
tion of physioal to biological irr 
is & new and significant development 
atu c ud Ee at d Mies € 
enooura&ge and extend. 


Willtam Froude Memorial Fund 


FOLLOWING & ion made at the Sixth Inter- 
national Conference of Tank held 
in Washington, D.O.; during 1951, the Council of the 
ruga of Naval Architects hag been considering 

& p to commemorate the pioneer work of 
William Froude, £.R.8. (1810-79), & pioneer in mip 
model research and naval architecture generally. His 


main work was carried out for the Admiralty, and 
in 1872 he undertook the building of an experimental 
tank for ship research at & site near Torquay, Devon, 
this being the first tank of ite kind in the world. It 
has bean decided that the memorial should consist 
of two parts: the erection of & bronze plaque at a 
suitable point (in & country lane) nearest to the sito 
of the experimental tank; and the publication of & 
volume containing all Froude’s published technical 
papan: The total sum for this is estimated at £2,500, 

subsariptions to the memorial fund are invited. 
It is understood that about half the proposed sum 
has already been promised. Subsarrptions should 
be sent to the Secretary, Institution of Naval 
Architects, 10 Upper Belgrave Street, London, 
8.W.1, from whom all further information can bo 
obtained. 


Finances of Research Associations 


A DEBATH waa held on March 3 in the House of 
Commons on the Draft Cotton Industry Development 
Council (Amendment No. 2) Order, 1958, the chief 
purpose of which is to increase from £300,000 a yea: 
to £450,000 the maximum amount of the levy which 
the Cotton Board can, with the approval of the Board 
of Trade, impose, and during the course of the debato 
numerous tributes were paid to the work and 
achievements of the Cotton Industry Research: 
Association. The Order will make it possible for tho 
Cotton Board to increase by the amount of tho 
additional levy ita contribution to the British Cotton 
Industry Research Association (Shirley Institute) for 
the promotion of research, and the Order received 
warm support from all sides of the House. Neverthe- 
leas, and in spite of general recognition that the work 
of this and of other research associations is already 
seriously embarrassed by rising costs, the debate was 
marked by general concern for more information 

ing the actual expenditure on research of tho 
research associations and the Department of Soientiflo 
and Industrial Research. Some of the questions in 
the minds of members, such as the possibility of 
effective development, of overlapping in technical 
research and: of proper liaison Sete differen: 
research associations oonoerned with natural and 
synthetic fibres, could not be raised under the terms 
of the debate. It was clear that members wished to 
be gatisfled that the considerable sums of money 
concerned are, in fact, being wisely expended and 
without waste. The debate, in fact, testifled to tho 
value of more inde sorutinies of the work of 
the research associations such as has already been 
oonduoted for the British Leather Manufacturers’ 
Research Association. 
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Russian Institute of Scientific Information 


A naw Institute, to be known as tho Ruasian 
Institute of Scientiflo Information, has been estab- 
lished in the U.8.8.R. for the systematic. of 
information from home and foreign sources ting 
to scientific and technical progress (Vesinik Abad. 
Nauk, 10, 02; 1952). Its main purposes, as specified 
by the U.8.8.R. Academy of Sciences, are: beginning 
with 1958 to publish an journal thoroughly 
covering wor literature in mathematics, physical and 
chemical! sciences, and from 1954 to extend its work to 
deal with EEA D aen ES E hy and technol 
( reference 
end ees te one subject (thematic) 
reviews on devel ta in individual branches of 
soience and technology in the U.8.8.R. and abroad ; 
ano to undertake translations and duplicating 
(photostating, eto.) work of journal articles as re- 
quired by national institutions and industrial con- 
cerns. Three main divisions have been constituted 
as follows: scientiflo information work and 
of abstracts (referata); industrial publication ; 
administrative, eto. The Director of the new Institute, 
who is appointed by the Academy Presidium, is 
D. Yu. Panova. 


Twenty-fifth Anniversary of the Discovery of the 
Raman Effect : 


A wmmrING of the members of the Indian Associs- 
tion for the Cultivation of Science was held on 
March 7 in the premises of the Association at Jadavpur 
to celebrate the twenty-fifth anniversary of the dis- 
covery of the Raman effect; Prof. M. N. Baha was 
in the chair. The sequence of eventa leading to the 
discovery of the Raman effect on February 28, 1928, 
‘was first narrated briefly by Prof. B. C. Sirkar, with 
the help of slides and demonstrations. Prof. Saha 
then pointed out that the discovery was one of the 
most im; t in science of this century and 
that not only the Association but also the whole 
of India took pride in the fact that such a discovery 
waa made in the laboratories of the Assocation. A 
resolution congratulating Prof. O. V. Raman on the 
anniversary was passed and forwarded to him. 
The United Natlons Organization 

Two recent publications by the United Nations 
Organization have been designed to direct popular 
attention to the activities of the Organization. The 
first, ‘Looking at the United Nations’’, gives a 
pictorial cross-section of the United. Nations up to 
the end of 1951. Although only a brief sampling of 
ihe 34,000 pictures in the photo library of the United. 
Nations De t of Publio Information, they cover 
moet of the important activities of the Organization 
during the past six years. The second, ‘United 
Nations in Pictures’’, has been compiled from picture 
features which have a in recent issues of the 
United Nations Bulletin. The picture stories in the 
booklet are grouped under general subject-headings 
including peace, security, economic progress, social 
advancement, the work for subject peoples and the 
development of international law. Copies of both 
booklets may be obtained from H.M. Stationery Office, 
London. 


The Gannet In New Zealand 


APPARENT changes in the gannet, population of 
New Zealand led-to a desire that a census be taken 
to ascertain past population trends and to provide & 
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basis for discussion of future changes. In 1946-47 
the Ornithological Society of New Zealand adopted 
the gannet census ag & project for co-operative study 
during the 1946-47 breeding season, and C. A. 
Fleming and K. A. Wodricki were appointed organ- 
izers of the survey. They have now p & paper 
giving details of the census project 8 Summary 
of available data on the past history of the gannetries 
(Notornas, b, No. 2; October 1952). The paper shows 
that there has been a general increase in the New 
Zealand gannet population during the pest century. 
The reason for the increase in total 
population cannot be sta The Maoris used y 
ganneta as food ; bus iiis was probably Ga & RARI 
scale. During the nineteenth century, Maori use of 
gannets became negligible. The gannet was protected 
in the Animal Protection Amendment Aot, 1910. 
The effect of legal protection cannot have been great 
for there was no habitual use of gannete es bait by 
fishermen, or as food, before the Act was passed. 
There is no record of destruction on & large soale. 
The use of gannet guano on & commercial scale was 
once oo lated; but it has never been taken 

edi un deme cae. A little guano is still 

from some gannetries; but there is no 
evidence that this affecta the success of breeding. 
The change ın man’s influence on gannets is not 
enough to account for their morease in New Zealand. 
The apparent trend is perhaps due to fundamental 
changes in the ecology of the sea, possibly of a cyclic 
nasture. 
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Seasoning Behaviour of Indian Timbers 


In Indian Forest Bulletin, No. 154 (new series), 
M. A. Rehman, of the Wood Seasoning Branch of the 
poet Research Institute, Dehra Dun, discusses 

i Behaviour of Indian Timbers” 
d pp. 5+1 plate; Delhi: Manager of Pub- 
lications, 1952; 8 annas or 9d.). In the days before 
the Research Institute came into being at Dehra Dun, 
seasoning of timber was practically unknown. Green 
timber from -the forests, by the time it reached the 
market, may have become air-seasoned to a small 
extent, but usually not sufficiently to withstand the 
trying oonditions of the climate in the variety of 
species now used in wood-work. A considerable 
amount of date on the air- and kiln ning pro- 
perties of Indian woods has been collected by the 
Wood Seasoning Branch during the past thirty-flve 
years in the experiments carried on:at Dehra Dun, 
as well as in the field in other parte of the country. 
Systematic accounts of the results of most of the 
Os ee ee from time to 
time, little Information has so far been lished 
by the Institute on kiln-drying studies. object 
of this publication and subsequent parta is to assemble 
all the available information on &ir- and kiln-drying 
timbers of important Indian timber trees. The 
importance of adopting proper methods of seasonmg 
wood before use is emphasized. The advantages of 
seasoning are are discussed. The air and kiln seasoning 
of fir is described, and the kiln schedule 
recommended for l-in. of fir and for several 
other light -hardwoods suitable for packing-cases is 
given. 


Fossil. Mammals of Africa 

Two further papers based upon material collected 
by the British-Kenya Miocene Expedition have 
appeared im the series ‘Fossil Mammals of Africa", 
published by the Britiah Museum (Natural History), 
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The first, No. 4, is on “Miocene Anthracotheridæ 
from East Africe”’, by D. G. MacInnes (pp. 24+ 
4 plates, 1951). The author comments on the fact 
tbat most of the East African fosail material is frag- 
mantary, possibly as the result of scavengmg animals 
attacking the dead bodies. The presence of a well- 
Preserved skull and also some fragmenta of others 
enables the author to establish satisfactorily, and in 
some detail, & new species Brachyodus wquatorialis. 
The material included same limb bones and meta- 
podials which, while not directly associated with the 
akulls, can reasonably be attributed to the same, or 
Further information on 


The second, No. 5, by W. E. Le Gros Clark and 
D. P. Thomas, is based on mens of ‘“The Miocene 
Lemuroids of East Africa” (pp. 20+3 plates, 1952). 
The. material includes mandibular and maxillary 
fragmenta, & brain case and an endocranial cast. It 
all belongs to the sub-family Galaginw and to the 
genus Progalago. The name was given because, when 
the type species P. doras was described by D. G. 
MacInnes, it was considered that it represented a 
group from which the modern Galago might well 
have bean derived. The paper adds considerably to 
our knowledge of the type species and also describes 
two further species of the genus, and the authors 
comment that none of the new evidence is contrary 
to the suggestion made with regard to the relationship 
of the genus with Galago. p aries nonn are d ee eal 
both papers are of a high quality and 
reproduced. 


Radioactive Starch and Hexose Sugars 


Tus preparation of radioactive starch, glucose and 
fructose from tobacco leaves after assimilation of 
14004 has been described by H. K. Porter and R. V. 
Martin (J. Hap. Bot., 8, 9, 326; 1952). In the photo- 
synthesizing process, the experimental oontrol of 
which is described, at least 80 per cent of the “CO, 
supplied appeared in the leaves as starch and sugar 
and more than 80 per cent of the radioactivity was 
accounted for in these carbohydrates. Small amounts 
of radioactive carbon were also found to be incor- 
porated im the protein, cellulose, hemicellulose and 
polyuronide componenta of the leaf. 


3-Indolylacetonitrile : an Important Plant Hormone 


INVESTIGATIONS of the recently discovered and 
important plant growth hormone, 38-indolylaceto- 
nitrile, and of 3 indolylacetaldehydo (reported to be 
present in plants), and both now available as pure 
synthetic substances, are described by J. A. Bentley, 
S. Housley and A. S..Bickel (J. Hap. Bot., 8, 9, 898, 
400; 1952). As measured by their effects on ocell- 
elongation in the ooleoptile of Avena, 3-indolylacet- 


aldehyde is considerably leas active than 8-indolyl- . 


acetic acid. An acidio substance is produced by the 
aldehyde during the period of assay, and in some 
experiments the aldehyde’s activity could be 
accounted for on the assumption that it is trans- 
formed into 8-indolylacetic acid. Other evidence 
indicates that the aldatigds itself is either inactive or 
inhibitory. The nitrile, which is considerably more 
active than S-indolyl&oetio acid, shows little pro- 
duction of acid during the period of assay. As the 
nitrile is destroyed by treatment with alkali but not, 
with acid, the authors consider that earlier work on’ 
the identification of auxins in plante by .their acid 
and alkali sensitivity should be re-examined. By 
using the Avena straight-growth test, in which the, 
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nitrile shows activity, evidence has now been obtained 
that it is present in various members of the Cruciferm. 

rt of the nitrile, like that of the acid, is polar, 
but it is considered that the nitrile can reach the 
growing cells as easily, if not more so, than the acid 
—e finding that 1s important in attempts to te 
the mechanism of nitrile action. The ni is less 
active in the Avena curvature test than the acid, and 
is inactive in the pea curvature and straight-growth 
tests except at high concentrations. It is active or 
only slightly active in the inhibition of lateral buda, 
in the inception of roota, and in petiole abscission at 
the concentrations tested. It is also lees active than 
the acid in root inhibition in crees, but about as 


-active in Avena. It is of about the same activity as 


the acid in the development of parthenocarpic fruit 
and the strmulation of cambial activity. 


Total Eclipse of the Sun on June 30, 1954 
A SUPPLEMENT to the “American Ephemeris and 
Nautical Ahnanao" for 1954 has been issued by the 
U.8. Naval Observatory, entitled ‘“Total Eoli of 
Bun, June 80, 1954” (pp. 42. Washington, I 
Govt. Printing Office, 1952; 40 cente). It is d 
primamly for use along the path of the total p 
Ef thin celina, whinh ill be visible in the United 
States, Canada and Greenland; but data are also 
given for the Atlantic Ocean and Europe. The maps 
rovide local circumstances of the eclipse for all 
within the limits of the eclipse region extending 
from the southern limit of the eolipee to lat 78? N., 
and from long. 170? W. to 80? E. Two tables give 
the necessary data for finding the position of the 
central Jine at various heights above sea-level and in 
the ionosphere up to 300 km., and also the duration 
of totality on the central line and the width of the 
Pe ee gb ee 
from 100 to 300 km. The “American Ephemeris 
Nautical Almanac” for 1954 gives a map for the 
complete eclipse area and also E Besæelian elements 
and other usual eclipse data not given in the supple- 
ment, including an example of the caloulation of the 
circumstances of the eclipse for a given plaoe. 


Catalogue of Horrebow Star-Palrs for the determ- 
Inatlon of Northern Latitudes 


A GATALOGUH of star-pairs for northern latitudes 
from 55° to 70° for astronomic determination of 
latitudes by the Horrebow-Talcott method has been 


compiled Pentti Kalaja (Suomen Geodeettisen 
Laitoksen Julkeisuja, No. 41. Pp. 191. Helsinki: 
Finnische GeodAtischen Institute, 1052). The stars 


of Horrebow-pairs appearing in this catalogue have 
been selected from the ‘General Catalogue of 33,342 
Stars for the 1950”, by Benjamin Boss, and 
in the selection of the stars oertain 1ciples have 
been observed, among which the following owing may be 
noticed. The right asoenmons of the stars must lie 
between 17h. and 24h. and their declinations between 
80? and 85°. Stars of magnitudes between 3 and 7 
only are admitted ; experience has shown that it is 
not advantageous to use very bright stars, although 
their declinations are generally determined with great 
accuracy. The parallax of the star used must be leas 
than 0-05” and the probable error of the declination 
must be smaller than + 0:40*. In addition, double 
stars, of which the distance from each other lies 
between 0-1” and 6” and the differance in magnitude 
is lees than 3 m., have been rejected. Double stara 
which have circular or elliptical motion, and thoes 
which have peculiarities in proper motion, have also 
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been excluded. As the catalogue is intended for 
latitudes 55°—70° N., which includes nearly all of 
Finland, Sweden and Iceland, most of Norway, 
Denmark, Scotland and Alaska, the greater po?tion 
of Canada, and most of the Soviet Union, exoept the 
northernmost parts, the mean declinations of the 
stars must lie between 55° and 70°. Other conditions 
are that differences of magnitude of the stars must 
not exceed 2 and differences of right ascension for 
the stars of 1950-0 must lie between 2m. and 15m. 
More than 176 peges of tabular matter are included 
in the catalogue. 


Earthquake Waves reflected at the Earth's Core 


PnaonBABLY the first mention of & transverse wave 
reflected at the boundary of the earth’s core is to be 
found in a paper by F. J. Borase in 1981 (‘The 
Reflected Waves from Deep Focus Earthquakes”, 
Proo. Roy. Soo., A, 132; 1981). These pulses were 
observed by K. Wadate for an earth on 
November 18, 1982, and H. P. Berlage observed the 
waves at Amboina, his resulta being published in 
1987 and 1989. S. W. Visser also noted the waves on 
the Amboina records of an earthquake on June 29, 
1934, his book being published in 1987. R. A. 
Garrick (New J. Sot. T'ech., B, 31, No. 2; 
September 1940) has noted these on New 
Zealand seismograms at epicen distances of 
0-02?, 2-25° and 8-45? for the earthquake of January 
15, 1948, and has tabulated the readings. These 
Tesults extend the observations by E. Tillotson (1989) 
and form a very valuable check on the ‘Seismological 
Tables’. 


Iron and Steel Institute : Awards 


Taa following awards have been made by the Iron 
and Steel Institute: Bessemer Medal for 1958, to R. 
Mather, of Skinningrove Iron Oo., Ltd., and past- 
president of the Institute, for his di 
services to the Institute and to industry ; Sir Robert 
Hadjield Medal for 1958, to W. E. Bardgott, research 

of the Central "Research Laboratories of the 
United Steel Companies, Ltd., in recognition of his 
contribution to the development of alloy steels, with 
particular reference to steels for service at elevated 
temperatures; an Andrew Carnegie Siver Medal for 
1952, to Dr. E. T. now with the British 
Tron and Steel Research Association, for his research 
on alag-metal reactions reported in various papers, 
his resulta written in collaboration with Dr. 
W. R. Maddocks (J. Iron and Steel Inst., July 1949, 
and June and September 1952); Ablett Prize for 
1952, jointly (£50 each) to Dr. 8. A. Burke and G. A. 
Sparham, of the British Coal Utilization Research 
Association, for their paper on the automatic control 
of coal feed in steelworks gas- (J. Iron and 
Steal Inst., November 1952). No award waa made of 
the Williams Prize. 
Grants of the U.S. National Sclence Foundation 

Awards 

Tua} National Science Foundation has recently 
made geventy-eight grants, totalling 085,200 dollars, 
to institutions in the United States for research in 
the biological and the physical sciences and for the 

‘support of studies and conferences on science and 
scientific education. This is the second group of 
awards to be announced under the Foundation’s 
p for the support of basic research, bringing 
tho total number of reesarch granis made thin year 
to one hundred and thirty, worth 1,340,650 do 
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The fields included are astronomy, chemustty. 
developmental biology, earth sciences, engineering, 
environmental biology, genetic biology, mathe- 


msti, microbiology, molecular bio proe. 
peyohobiology, regulatory biology, ea ucation 
in the sciences, scientific information, studies in 
science and systematic biology. The duration of | 
research grants in this latest group of awards ranges 
from eight months to three years, with an average 
length of 1:6 years ; the average grant smounte to 
5,475 dollars & year. 


University of London : Appointments 


Tua following appointments have been made in 
the University of London: Mr. J. Durbin, lecturer 
in statistios at the London School of Eoonomios and 
Political Science, to the university readership in 
statistics tenable at the School; Dr. D. A. MaDonald, 
senior lecturer in physiology at 8t. Bartholomew's 


‘Hospital Medical College, to the university readership 


in physiology tenable at the College; Mr. A. E. 
Smailes, reader in geography at University College, 
London, to the university readership in geography 
tenable at Queen Mary College. 


Announcements 


Ds. Karru Mognav, rector of Lincoln College, , 
Oxford, has been appointed chairman of the Univer- 
sity Grants Committee in succession to Sir Arthur 
Trueman, who is retiring on October 1 for reasons of 
health. 


Tix second international conference on the biology 
and cultivation of the mushroom will be held at 
Gembloux, Belgium, during June 16-24. Further 
information can be obtained from the honorary 
secretary, Mlle. L. O.E.R.E.C., Institut 
Agronomique de l'État, 


dcn Pup peu S AME M Mm 
Finishing be held in the Hotel Majestic, Harro- 
gate, during April 22-25. The conference will i 
with an informal reception and dinner on April 22, 
and during the next three deys there will be four 
technical sessions on, respectively, organic end 

ition, 


op practice. 
Further information can be obtained from the 
Conference Secretary, 82 Great Ormond Street, 
London, W.0.1. 


Tua Textile Institute is offering a Cotton Industry 
War Memorial Trust Scholarship, of maximum value 
£950, for & three- course in textile technology 


year 
at an advanced level, with provision for industrial 


training and experience of & ys 

Britain or overseas. The closing for applications 
is April 80. The Institute is also offering 
scholarship, to be known as the ‘Peter Coates’ Scholar- 
ship, since it has been established by the will of the 
late Mr. Coata, of Paisley, and this award, which is 
of maximum value £200, is intended to enable a 
person who has already been awarded or promised a 
scholarship in advanced textile technology to pursue 
& year of full-time study preparatory to takmg up 
his mam course at @ university or college. The 
closing date for applications is May 30. Candi- 
dates for both these awards must be male British 
,nationals leas than twenty-four years of 
Application forms and further information hak be. 
obtained from the General Secretary, Textile 
Institute, 10 Blackfriara Street, Manchester 3. 
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RECENT ADVANCES IN MICROBIOLOGICAL METHODS 


ARIOUS aspects of recent advances in mioro- 

biological methods were discussed at a joint 
meeting of the Society for Applied Bacteriology 
and the Microbiological Group of the Society of 
Chemistry and Industry, which was held at the 
Institution of Civil Engineers, Great George Street, 
London, on January 14. Dr. J. G. Davis presided 
at the meeting. 

Prof. M. Stacey opened the meeting with a paper 

on the '' of Gram Steining &nd of the 
Feulgen and Dische Reactions for Nuclear Material". 
eop AN Ri MSASA laning ena 
miorobiological and histol 
on to a firm chemical basis. found che chemical 
ences exist between the two groups of Organi : 
the Gram-positives, which can be stained by Gram’s 
basic fuchsi — iodine technique; and the Qram- 
negatives, which do not retain the stain on being 
washed with aloobol. By means of bile salta Gram- 
positives can be stripped of their surface material, leav- 
ing & Gram-negative cytoskeleton. When this is kept 
under reducing conditions, it is found that magnesium 
ribonuoleate from the bile salt extract or from other 
sources will combine with 1t in such a way that the 
Gram-positive state oan be restored. It is considered 
that the dye-retaming complex is & magnesium 
ribonucleoprotein located near the cell surface of 
Gram-positives. Gram-negatives, on the other hand, 
although poaseasing ribonucleic acids, have surface 
material composed of phospholipids, protem and 
polysaccharides. 
The signifleanoe of ribonucleic acid in the Gram- 
complex can be emphasized by the use of ribo- 
nucleases and autolytic enzymes from the cell. Cells 
rendered Gram-negative by the action of lytic enzymes 
are difficult to reconstitute unless they are first treated 
with the protein component of the Gram-complex, 
follówed. by addition of the magnesium ribonucleate. 
Mechanical disruption of cell surfaces completely 
destroys the possibility of reconstituting the Grem- 
complex. 

Deoxyribonucleic acid plays no part in the Gram- 
complex ; but its deoxy sugar component is implicated 
in both the Dische diphenylamine and Feulgen 
reactions for nuclear material. The Dische reaction 
is explained by the finding that 2-deoxypentoses 
under the strongly acidic conditions of the test are 
transformed into w-hydroxy levulio aldeh that 
combines with diphenylamine to give a blue dye 
which, in the , has & characteristic band 
with a single 

The Feulgen test oan be explained as a result of 
extensive investigations on the properties of 2- 
deoxy sugars. Under mildly acidic conditions the 
2-deoxyribofuranose  oomponent of the nuclear 
material readily- loses some of the groups attached 
at the reducing carbon atom, and the sugar ring opens 
to give an aldeh: This gives an intense 
insoluble dye with the B Teagent used in the 
Feulgen test. Further implications of the known 
behaviour of deoxy were mentioned. In the 
discussion “which "followed, Prof. Stacey was unable 
to explam some of the observations of various 
Mp ipu during Grem-staining, and he men- 
tioned esium is not letel i 
in the Gan erie technique. 3 d 


The next speaker was Dr. E. Windle Taylor, who 
described the ‘Use of the Membrane Filter in the 
Bacteriological Examination of Water’. Ho said 
that collodion membranes not only retain all mioro- 
organiams from a large volume of liquid, but oen also 
be placed in contact with a substrate which conveys 
nutrients through the pores to the bacteria 
so that they can be cultivated in situ. The substrate 
takes the form of an absorbent pad which can be 
soaked with concentrated nutrient. The use of the 
apparatus is quite simple, but sterilization of the 
membranes requires great care. After much trial it 
has been found possible, without harmmg the 
membranes, to autoclave tham for ten mmutes at 
10 Ib./aq. in. preasure if they are stacked alternately 
with absorbent pads and the pile wrapped in kraft 

per. 

Ete man dabas Gt aves cbliun werd To auda 
whether the tus and technique could be 
applied to media and methods commonly employed 
in Britain for the bacteriological examination of 
water, and this has been established in a satisfactory 
manner. The amount of liquid that can be filtered in 
& given time through each membrane depands upon 
the amount of suspended matter, and varies from 
two litres in ten minutes for tap water to & quarter 
of a litre in one hour for sewage effluent. Double- 
strength nutrient broth is used for colony counts, 
and figures obtained closely follow the corresponding 
agar counts, while in certain circumstances, such as 
chalk waters, larger volumes can be examined. 

Dolonins first become visible after eight hours incu- 
bation and reach a maximum after eighteen hours. 
MacConkey broth can be used for the ooliform 
examination, if made up in triple strength but with 
bromoreeol-purple indicator of twelve times strength. 

The lactose-fermenting colonies are clearly distinguish- 

able as pale yellow colonies on a blue background. 
Colonies are first Been after eight hours incubation, 
and & maximum number is reached after twelve hours 
incubetion. imi resuscitation of bacteria with 
nutrient broth and the achievement of direct Bact. 
colt counts are matters for further study. 

Pathogenic bacteria have been successfully isolated 
by membrane filtration by cultivating the membrane 
in selenite broth, thus saving a large volume of 
medium ; Ho. dup nee rrr Dean ene dn 
producing typical oolonies of enteric Mu pp on 
& membrane and pad impregnated & liquid 
form of Wilson-Blair medium. 

The chief advantages of the technique are concen- 
tration of organisms, removal of inhibitory substances 
in the water itself, saving of glassware and media 
and, im the case of the coliform test, the avoidance 
of false presumptive results due to spore-forming 
anserobic laotose-fermenters. There appears to be 
a fleld of exploration along three main linee to assess 

peris oras ee of filter membranes in the baoterio- 
examination of water: for examining a series 


Mi sinis ag in & river or & lake survey; where & 


rapid result is required; and for isolating patho- 
genio organisms from sewage effluente and polluted 
waters. -` 

In the lively discussion which followed, various 
speakers mentioned their own experiences with the 
membrane filters and the commercial availability 
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of various and the general feeling was reached 
that the filters would prove very valuable. 

In the next peper, Dr. L. A. Allen deecribed the 
“Enumeration of Bacterium coli and of Streptococcus 
facalis’’. Growth of Bact. colt on bile ealta- lactose 
agar at 44° C. has been found to be conditioned by & 
number of factors. The ture of 44? C. is 
critical for this Organism, and an accurately oon- 
trolled water-bath is essential. The inclusion of 
phosphate in the medium reduced the count of all 
strains tested, and some strains were virtually unable 
to grow under these conditions. When the bacteria 
are suspended in water, the proportion of the total 

population able to grow on the bile salte medium 
at 44° O. tenda to decrease as the period of suspension 
is prolonged. This result of attenuation can be 
largely overcome by dividing the medium into two 
perte, each of double strength—lactose broth; and 
a solution containing the bile salts, indicator and agar 
—and subjecting the inoculum to a short period of 
incubation in the lactose broth at 37° O. before adding 
the second part of the medium and incubating at 
44? C. ‘Resuscitation’ for one hour in this way results 
reci sar paula lactose agar at 44? O. which 

to the count on Yeastrel—glacose agar 
a 37? O. The film of agar is formed in & rotating 
bottle which can afterwards be directly immersed 
ine water-bath. The temperature cannot be controlled 
with sufficient accuracy if Petri dishes are used. 

Evidence has acoumulated in recent years that 
Sir. facaks may be & useful indicator of fmoal 
contamination when used m conjunction with 
conventional testa for ooliform bacteria. As a result 
of & similar study of the growth of this organiam on 
“Yeastrel’— glucose azide agar, a technique has been 
formulated for obtaming a colony count on this 
medium at 45° C. Sir. facalis was found to be so 
sensitive to neutral red that it was necessary to 
leave this indicator out of the medium altogether. 
Phosphate exerta.no depressing action on the count, 
provided it is not included with the other constituents 
of the medium before autoclaving. As with Bac. 
coli, ‘resuscitation’ largely overcomes the inability 
of attenuated ocells to form colonies on this medium. 

The principle of resuscitation has been applied to 
the determination of the most probable number of 
both organisms for use with samples in which the 
numbers of bacteria are too to permit of an 
accurate colony-count. ‘The resuscitation method 
has been foun to give significantly higher results 
than methods for both organisms, it requires 
leas time for completion, and it is virtually gpeciflo 
for the organiam concerned. 

cope the comments on this paper, Dr. 8. T. 

t with ''Mieroohemioal Methods for the 
. Characterization of Bacteria’. He said that the 
reproducibility of a biochemical test depends on the 
ability of the organiam to produce appropriate 
enzymes and also on the medium, temperature and 
duration of incubation, volatilization or utilization 
of the end- uct, and the sensitivity of the test 
reagents. ia are essentially complex enzyme 
systems and are moat easily studied by letting non-~ 
ie fines cell suspensions act on defined substrates. 
le can be applied to the biochemical 
tests aaa in dun baong al laboratories, one enzyme 
system being tested at & time. Esch test depends on 
a N, 
the heavier the suspension, icker the reaction ; 
and & minimum density Soivalent to 10° Bacterium 
cols/ml. is essential. 
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Fermentations are carried out by mixing sugar 

solution, bramthymol blue and bacterial suspension . 
and incubating at 87° O. The method is sensitive 
and shows acid production by organisms which, in 
growing cultures, appear to lack fermentative ability. 
Other testa for glucose breakdown oan be adapted 
to the mioro-methods ions. A moro- 
method for the methyl red test (ability to produce 
a pH of 5 or lees from glucose) is being developed. 
Acetom (acetylmethyloarbinol) can be detected 
readily; but, as the enzyme 18 adaptive, the sus- 
pension should be made from gro on & glucose 
medium. .Hydrogen sulphide production oan only 
be observed whén there is an adequate source of 
sulphur available ; cysteine hydrochloride is suitable 
for all the bacteria examined, but the test using 
cysteine and lead acetate paper is Bo sensitive that 
it has little differential situs. 
- Nitrate, reduction, the production of indole, and 
urease are other tests that can be carried out quickly 
with suspensions and the ui cias subetrates. 
All the micro-methods so far developed are simple 
to set up and are quick in action; tbe specifloity of 
the tests depends on the test reagents. 

By pulo Hed E LE 
üheuld ba pohla te dhacaslariaa A. bectorium by 
ita enzymic formula, much 88 & serologisb charac- 
terizes it by an antigenio formula. The mioro- 
methods should be readily adaptable to studies on 
the availability of different ammo-aoids. 

Numerous speakers commented on the paper, and 
the useful suggestion was made by.Mr. H. B. Hawley 
that the chromatographic purity of the sugars used 
by Dr. Cowan should be cheaked. 

Finally, Mr. J. Tramer spoke on ‘Use of Bacterial 
Phosphatases in Differentiating Certain  Miero- 
Organisms”. Brey and King investigated, in 1048, 
the production of hatase by growing organisms 
as & possible aid for ther differentiation. ^ They 
assessed the phosphatase activity of a wide variety 
of species by moorporating phenolphthalem phosphate 
in an egg medium. The amount of phenolphthalein 
liberated from the substrate by phosphatase served 
as an indication of the amount of enzyme produced." 
They found their relative simple technique of value 
in differentiating between members of certain genera, 
but thought the slow rate of hydrolysis of their 
Substrate to be & dis&dvantage. 

Barber and Kuper examined, in 1951, the poesi- 
bility of distinguishing between pathogenic and 
non-pathogenic staphylococci by their respective 
phosphatase reactions. They used phenolphthalein 
diphoephorio acid which, when suitably incorporated 
into an agar medium, allowed good differentiation 
between phoephatese-negative colonies, which were 
found to be coagulase-negative and therefore non- 
pathogenic, and phosphatase-positive colonies which 
proved to positive and only rarely 

negative. 

Yet another substrate, disodium p-nitrophenyl- 
phosphate, has been shown to be useful in the estima- 
tion of hataso ivity. It is oolourlees in 
solution but produces, on hydrolysis by p 
freo- p-nitrophenol, which is yellow in neutral and 
alkaline solution and serves as & measure of enzyme 
activity. Although not heat-stable, solutions can be 
Seitz-flltered and ini rated into solid and liquid 
media. On solid media, colonies of phosphatase- 
producing organisms will show & yellow oolour after 
& suitable incubation time, and liquid media will 
turn yellow if such organisms are present. Plates 
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containing media into whioh disodium  p-nltro- 
henylphoephate has been incorporated can be used 
for streaking, and it has been found practicable to 
flood inoculated and incubated normal milk agar 
plates with a emall amount of a disodium p-nitro- 
phenylphosphate solution. In the latter case, surface 
colonies of strong phoephatase-producing organiams 
will turn yellow in a few minutes. : 

The estimation oan be made quantitative by 
incubating a measured amount of bacterial suspen- 
gion with a suitably buffered or unbuffered solution 
of disodiam pO geal sop eal for & certain 
time (half an hour to several hours) and estimating 
the oolour developed in & comparator ‘using por 
manent colour standards, or pho 
Using such & procedure, & good relationship was 
found between phosphatase activity and gelatine 
cee of Tugs Proskauer porihive, methyl 

negative Ooli-aerogenes organism. Bact. cloaocs 
general & non-, or only weak, 
and also 


phosphatase-producers. 

In addition to the degree of phosphatase activity 
and ite correlation to another biochamiocal reaction, 
there are certain characteristios of the bacterial 
phosphatase produced which may be of value in 

micro-organisms. Pett and Wynne 
have shown that the pH optimum may be of value 
in this respect, and it is that the heat 
stability in oertain media the activity of a 
cell-free filtrate may also be of use. 


CHEMISTRY AND 
INTER-RELATIONSHIPS OF 
ENDOCRINE SYSTEMS AND THEIR 
PSYCHOLOGICAL EFFECTS 


N evening discussion meeting on this theme was 
held on February 26 by the Society for Visiting 
Soientista at 5 Old Burlington Street, London, W.1, 
Dr. A. B. Parkes (National Institute for Medical 
Research, Mill Hill) being in the chair. 

Prof. Jean Roche (Collége de France, Paris) spoke 
first, his subject being the biochemical aspecia of 
hormone actions. One of the major concepts 
influencing biochemical thought and research in the 
present century is that of bio-catalysts—subetances 
of great importance profoundly influencing the rate 
of chemical reactions in the body, and effective in 
small or minute amounts. Within this general group 
are substances which were at first thought of as Taine 
of & very different nature—vitamins, hormones and 
enzymes. The demonstration that many, perhape all, 
vitamins act by virtue of their intimate association 
with the enzymes concerned with fundamental 
metabolic processes in the body is of immense 


the oase of the hormones, early work was oon- 
cerned mainly with their physiological, rather than 
with their biochemical, actions ; the biochemist could 
approach their study only indireotly by studying 
their effecta on tissue and after this action 
had been shown to be , both for the hormone 
&nd the enzyme invol For example, the adminis- 


tration of oxtrogens to the castrate female animal’ 


produces & marked rise in the alkaline phosphatase 
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content of the uterus, but not of other tissues. 
Progesterone alone has almost no effect but, given 


_with cestrogens, prevents this rise in enzyme content. 


Argmase is an enzyme of great importance in the 
mammals, because of ita part in the Krebs cycle for 
the conversion of ammonia to urea—the main nitro- 
genous excretion product in this group. More 
recently, androgens have been shown to increase the 
concentration of this enzyme in the kidney; the 
concentration in other organs and of other enzymes 
in the kidney is not affected. Tia arse nor 
produced by other sterol hormones without andro- 

genio activity. Similarly, Folley and Greenbaum 
have demonstrated a marked (hundred-fold) increase 
in the concentration of this enzyme in the mammary 
gland following parturition as lactation begins under 
hormonal influence. These and other observations 
suggest that tissues can respond by speoiflo enzyme 
changes in response to specific hormones, and that 
through such studies the biochemist can make 
valuable contributions to the least well-known aspect 
of endocrine function—the mechaniam of their 
peripheral action. 

Prof. F. G. Young (Cambridge) suggested that 
hormones might be defined as substances liberated 
into the blood stream to produce changes in tissues at 
& distance. As Prof. Roche had already emphasized, 
their action is most probably exerted by their effect 
on the chemical processes of the receptor cells. As 
& parallel to their marked actions in chemically small 
amounts, the early workers in this fleld had difficulty 
in gaining general acceptance for their ee as 
there was reluctance to admit that hysically 
insignificant organs as the pituitary eu RNY 
glands and the apparently unrmport&nt islet elle ot of 
the pancreas could be of supreme importance to 
the maintenance of life. Full acceptance was delayed 
until it was shown that the disastrous resulta of 

i tal removal of these ‘inner secreting’ or 
ettari: clands coul be eaversed by -injoskians of 
potent extracta from them. Even the central nervous 
system, which at the time when the early observations 
were made, such as that of Addison in 1855, was 
thought to be the dominant controlling system, has 
been shown to depend largely on the maintenance of 
the correct balance of endocrine aotivity for ite 
proper functioning. The level of sugar in the cir- 
culating blood is largely under hormonal control : 
a doubling leads to diabetes and severe meta- 
bolic upset; & halving to coma, convulsions and 


Chemically, the hormones are & very heterogeneous 
group; even in a single gland there is often a multiple 
secretion rather than a single hormone. Very re- 
cently ib has been shown that the thyroid, formerly 
thought to secrete only one effective chemical sub- 
stance—the iodo-amino-acid thyroxme—probably 
secretes also the oloeely related and more active 
3'-3-5-tri-iodothyronine. 

In conclusion, Prof. Young pointed out that many 
endocrine glands are derived embryologically from 
‘barrier’ tissues—the ectoderm separating the animal 
from the external environment, and the endoderm 
of the alimentary canal coming between the body as 
& whole and the gut lumen. He postulated that one 
important action of hormones in the tissues might 
be concerned with increasing or decreasing the rate 
at which important metabolites crogs the barrier of 
the oell membranes. 

Prof. G. 'W. Harris (Institute of Psychiatry, 
University of London) said that the profound effects 
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^ of the endocrines on the nervous and 
behaviour, and more recently the influence of the 
nervous system on endocrine function, have been. 
known in @ general way to those engaged in medical 
practice for many years. The deliberate experimental 
study of the extent and mechanism of these inter- 
relationships ia & more recent development. Of the 
influence of hormones on behaviour, still very little 
is known except in certain limited fielde. The studies 
of Beach on.the modification of animal behaviour 
under the influence of sex hormones are outstanding 
in this fleld. Nervops control of the endocrine glands 
has bean more extensively studied and more 1s known 
of this. À i 

Despite the fact that only two endocrine glands— 
the adrenal medulla and the ior pituitary—aro 
known to have an anatomically obvious and funotion- 
ally important direct nerve supply, nervous factors 
are known to play an important part in endocrine 
function. Marshall’s original investigations on the 
importance of '"exterooeptive factors”, such as light 
&nd temperature, on the sex rhythms of lower animals, 
have been confirmed and extended in greet detail. 
More recently the responses of the adrenal cortex 
under the control of the adrenocorticotrophic hormone 
of the anterior pituitary have been exhaustively 
studied. An animal exposed to physical or chemical 
trauma, or to various such as forced 
immobilization or loud noises, all to cause 
mental disturbance and, for want of a more precise 
term, pi sere together as ‘emotional stresses’, 
exhibits ite signs of increased adrenal cortical 
activity. Recent work in Prof. Harris’s laboratory 
seems to indicate that in rebbite the activity of the 
thyroid d, under the control of pituitary thyro- 
trophic hormone, decreases in to such 
‘streases’ that are known to activate the suprarenal 
gland. The clinical impreasion that emotional dis- 
turbance may be a precipitating factor in the onset 
of human hyperthyroidism is another indication of 
nervous influence on thyroid function. 

There ia, therefore, & very considerable body of 
evidence, from many sources, of nervous and mental 
influence on endocrine function, mediated mainly via 
variations in the output of the trophic hormones ‘of 


was unexpeo 
about human disease. A species difference was 
by other members of the sudience. 
Different responses in the same species to similar 
physical streas acoompanied by presumably different 
emotional states were described; in the ritual 
ting of male mice kept together, the blood sugar 
of the aggressor is elevated, but not that of the 
attacked animal, though both exhibit violent physical 
activity. iiem 
Dr. Parkes, in his i , re-emphaai the 
importance of the approaoh, diam by Profs. 
Roche and Young— detailed study of the 
mechaniam of peripheral action of the hormones. 
For the non-chemical endocrinologist, perhaps the 
most valuable and promising field for future research 
is the influence that the external environment, acting 
through the central nervous system, exerts upon the 
endocrine state of the organiam. 
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ANALYSIS OF MECHANICAL AND 
` ELECTRICAL ENGINEERING 
FAILURES 


EFORE the Second World War the British Engine 

Boiler and Electrical Insurance Oo., Ltd., imeied . 
annually a technical report dealing both with original 
work and with the investigation of enginsering 
failures. Vol. 1 of a new series has just been pub- 
Hue ee e ne DD RM 
of its predecessors*. This publication be found 
to be of the very greatest interest by dll engineers 
and metallurgists who are concerned with the feld 
common. to the two professions. 

The first forty-five pages are devoted to a most 
commendable discussion from the practical point of 
view of caustic cracking in steam boilers, possibly 
the moet ive treatment which has so far 
appeared. A very considerable number of cases are 
discussed in detail, and since neither chemists nor 
metallurgists are as yet in complete agreement ag to 
the details of the fundamental mechanism involved, 
and since no reliable means of preventing tbis dan- 
gerous form of deterioration has been developed, 
these are the more valuable. It is suggested that *he 
best advice that can be offered in the light of presant 
knowledge is that the workmanship of new boilers 
should be of a high standard, particularly as regards 
the sealing of the riveted seams on the water side; 
that care should be taken to avoid over-heating, 
rapid fluctuations of temperature, and other factors 
arising under working conditions which may disturb 
the seams; that special care is required in repair 
work in connexion with the sealing of such seams ; 
and the maintenance of a minimum caustic alkalinity 
of the boiler water and the maintenance of a sodium 
sulphate/sodium hydroxide ratio above 2-5. 

A most interesting &ooount by Mr. G. A. Cottell of 
origihal work on the sources of error in notched-bar 
testing concludes this publication. The apparatus is 
described and the sources of error carefully differ- 
entiated ; in particular, the inftuance of the seat 
between the specimen and the machine has been 
investigated and & new form suggested which cuta 
down the loas very considerably and, at the same 
time, eliminates much of the scatter found under 
normal conditions. It is shown that the resulta of 
such loases may reach as high & value aa 25 per cant. 
It 18 of more than a little interest that, when using 
& modifled form of specimen or & modifled type of 
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test, the yield point is olearly shown, even under 
notched-ber oo: mogi: A fact of great interest wh-ch 
emerges from this work is the evidence that the speed 


of fracture exerts a considerable influence on the 
results. A comparison is made between impact and 
slow-bend tests on identical specimens, and it is 
shown that the total work of fracture with the Izod 
specimen is almost 20 per cent higher in impact than 
when the i 18 broken slowly. A continuation 
of this work will be looked for by many. 

The remainder of the report is concerned with the 
examination of twenty-seven cases of service failure, 
a typical one being that of the brittle fracture o? a 
crane hook, which is referred to strain age-embrittle- 
ment in & rimming steel, resulting from the strain 
and heating due to oampreemion and abrasion. A 
similar example of strain age-embrittlement in a 
*puithm ungime poler and ee gk ries (ha Ga Tech- 
Dal De street, Manchester 4, 1059. 13. 6d. the Company, 
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rimming steel occurred iņ the oase of some boiler 
riveta, the brittleness being traced to the presence of 
nitride ‘needles’. Such work is in a direct line with 
the tradition in these reports, since Stromeyer’s work 
on the effect of nitrogen in embrittling steel was 
carried out in the laboratories of the Manchester 
Steam Users’ Association, now taken over by the 
Company which has issued this report. Incidentally, 
the same tradition can be traced in the work on the 
notohed-ber test, & subject on which Schuster carried 
out considerable research. 

The account of these investigations on engineering 
parts which have failed is very welcome. Only too 
often, service failures are hidden in the scrap heap, 
and oareful investigation can be of immense value in 
minimizing the danger of further fractures from the 
same cause. These investigations cover both the 
mechanical and electrical flelds. In the latter there 
is also an &rtiole by D. O. Bacon on ''Exoees Current 
Protection of Electric Motor Circuite". Among the 
failures, which are reported are those due to the 
cracking of a riveted seam due to excees riveting 
pressure, tube failures, butt-welded joints, failure of 
farbie blades di whale, fracture of wider CORTE 
crank-shaft, an socident to an electric -lift, 
defective squirrel-cage motor-rotors, the di tion. 
of a hydro-extractor, and the explosion of an air 
vessel. In all, these reports provide & very consider- 
able amount of information which should be of value 
both in design and in the maintenance of mechanical 
and electrical equipment. 

The presentation of this work is more than good, 
the illustrations and micrographs are excellent, and at 
the low price at which it is issued should appeal to a 
very wide range of readers. F. C. THOMPSON 


UNIVERSITY OF WITTENBERG 
(1502—1952) 


Te Martin-Luther University of Halle-Witten- 
berg, in the East Zone of Germany, held a 
celebration during October 18-25, 1952, to mark the 
four hundred and fiftieth anniversary of ita founda- 
tion at Wittenberg, nearly two hundred years before 
the separate foundation of the University at Halle, 
with which it was merged on reopening in 1815 after 
being closed in 1818 by Napoleon. The pro-reotor, 
Prof. Leo Stern, acted for the rector, Prof. Rudolf 
Agricola, who was absent through illness. The fol- 
lowing details are given in a letter from one of the 
West Zone delegates. 

The opening ceremony was in the Theatre of Peace 
at Halle. A colourful scene was provided by the 
university profeasors, deans, pro-rectors and rectors 
in their robes. The celebration on Sunday, October 19, 
took place in the town church of Wittenberg; Prof. 
Aland gave the address, and at a church service in 
the afternoon the sermon was preached by Bishop 
Dibelius. The ceremony was attended by Hungarian 
and Roumanian bishops, by & representative of the 
Chines: Christian Rafarm Movement, mi by the 
Rev. Edward Charles, from Great Britain. On 
October 20 there was a function, at which soientiflo 
addreeses were given, at the Institute for German 
History, & student youth demonstration in the 
market, and musical performances (Handel, Bach, 
Brahms and others). On the following day a special 
meeting of the Leopoldina Academy was held, with 
lectures and demonstrations on the ‘(Der 
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schwerhériga Mensch”. The birthplace of the 
Leopoldina Academy—Schweinfurt in the West 
Zone of Germany—was officially represented by 
its mayor, Dr. O. Schón, and by Dr. J. Helfrich, 
who had already represented his town at Halle for the 
teroen: of the Leopoldina Academy in February 
1952 (seo Nature, 169, 576, and 170, 1105; 1952), 
and they were most warmly received. There fol- 
lowed numerous parallel sittings of the different 
faculties, with exhibrtions. Receptions were held by 
members of the East Zone Government, by the 
regional and civic authorities and by the University 
Senate, and & performance was given of Handel’s 
opera ‘“Tamerlano”’. R. 0. H. Youna 


FORESTRY RESEARCH AND 
ORGANIZATION 


WO papers read &t the Sixth British Common- 

wealth Forestry Conference. held in Canada last 
year, and now published by the Forestry Commission 
(London: H.M.8.0., 1952), deserve to be more 
widely noticed for the scientific importance of 
their message. The first was by Mr. J. N. R. 
Jeffers, of the Forestry Commission, London, who 
discussed the use of statistical methods in forest 
research. 'To-day,” he seid, "the handling of 
figures has become a necessity; they are required 
for administration, management and research, and 
their collection, analysis and interpretation have 
become part of the forester’s everyday work.” The 
funotions of these methods are to provide a sound 
basis for the design of experiments, to summarize 
date so that they can be correctly and readily inter- 
preted, and to give an estimate of the probability 
that the effects indicated by the resulta are true 
effecte. Statistical methods have become indis- 
pensable tools of forest research. It is now & question 
of making more foresters familiar with them and of 
asking statisticians to develop new methods when 
the existing ones are inadequate. 

It may be pointed out, in passing, that this is more 
applicable to the research officer, for the forester’s 
everyday work is, or should be, out in the forests 
and woods studymg the methods of growth and 
well-being of his trees and their several requiramenis 
from the practical sylvicultural point of view on the 

und. His job is to produce the timber, eto., of the 
future by practical gylviculture and constant super- 
vision on the ground. Statistics, though necessary, 
will not do this. 

The other paper was by Mr. N. V. Brasnett, on 
the “Organization of Susiamed Yield in previously 
kr oy Forests”. He stated: ‘For periods 
within physical rotations of the species which 
comprise them, mature, unmanaged forests can be 
assumed to be in a state of dynamic equilibrium. 
Bea ee Cer eee ee 

ized and small trees of the same species, which only 
have an opportunity of entering the top canopy as 
overmature trees die. Because no increment is 
harvested, it has slowed down until it is practically 
balanced by decay. The smaller trees are not all 
necessarily younger than the large ones, but may 
merely be suppressed and even oepable of responding 
to release. Abundant seedlings are liable to appear 
on the forest floor in most years, but most of them 
fade away in & few years, leaving only individuals to 
Survive in gaps here and there". The Britiah have 
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the greatest experience in dealing with large areas of 
tropical and sub-tropical, ponu 
forests. British foresters in ia for nearly ninety 


problem. of ing an orderly and 
& sustained yield in forests of these: auod dani 
deal of valuable sylvicultural know has 


gathered. The numerous working plans in force 
throughout India furnish evidence of the advanced 
position attained. Mr. Braanett's deals with the 
various problems entailed in mtroducing a detailed 
management into the previously unmanaged forest. 


A NEW METHOD OF MEASURING 
SPERM SPEEDS 


By Loro ROTHSCHILD 
Department of Zoology, Unversity of Cambridge 


Ohandrasekhar’s review on ‘Stochastic Processes 
in Physics and Astronomy'', the following foot- 
note occurs on p. 89: ‘Firth made io counts 
of the number of pedestrians in a [street] block every 
five seconds. . . . It is amusing that by systematic 
counts of the kind made by Furth it is ible 
actually to determine the average apod cof a 
pedestrian I" The principle involved in such determ- 
instions is known as probebility-after-effect, and it 
occurred to me that if the average walking speed of 
a pedestrian oan be determined by this method, the 
samo should apply in the case of spermatozoa, though 
the latter move in three or in certain circumstances 
two dimensions, whereas in Furth’s problem the 
pedestrians only moved in one dimension, that is to 
the right or the left. 
Very little is known about the relationship between 
ee Swim and their 
fertilizing capacity, or about the effects of changes in 


have presented great problems, mainly because 
pastes sen methods are not readily applicable to 
diluted sufficiently for photography, the spermatozoa 
may exhibit pathological unless protective 
substances, which interfere with the measurements, 
are added to the medium. The electrical method of 
measuring sperm activity cannot be applied to human 
spermatozoa because the number of sperm per 
millilitre of ejaculate is not sufficient to cause the 
‘wave formation’ observed in bull and ram semen, 
upon which the method depends’. Recently, Bosselaar 
and Spronk* have ried & new way of measuring 
what they call the ‘motility’ and concentration of 

tozoa. Apart from the objections made to the 
method by the authors themselves, no estimates of 
sperm speeds are given in that article. 

One oan, of course, take a high-speed cimemicro- 
graph of a dense suspension of spermatozoa and then 
project the film frame by frame on to squared paper, 
marking the consecutive positions taken up by 
individual spermatozoa and joining these points 
together by straight lines. The total length of these 
lines divided by the overall magnifloation and the 
duration of the fllm gives the speed of each spermato- 
zoon. This process is much too slow and expensive 
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for regular use, though it has been used for verifying 
the experiments described in this communication ; 
moreover, the person joining up the consecutive 
positions of sperm heads may have to make difficult 
decisions as to where & n on frame 1 has 
got to on frame 2. One experiment lasting 30 sec., 
which takes 2} hr. to analyse by the new method, 
takes about a week to analyse by examination of 

probebility-after-effect method of measuring 
the average speed of toros, & small drop of 
semen, or semen diluted 1:2—1:5 with & suitable 
diluent, is placed on & microscope slide. A coveralip 
is gently put on top of the drop, which should be of 
euh & alto that, Aled ilie vovoeslip Is placed on top, 
the tozoe only swim in one plane. This is not 
difficult to achieve as spermatozoa often tend to swim 
in ane plane when constrained by & coverslip. A 
cinematogr&ph film is then taken of the suspension, 
preferably with a phase-contrast microscope. An 
overall magnifloation of about 200 is convenient. 
The camera should run at 4-10 frames/sec. After 
developing and fixing, the film is projected on to 
paper on which a circle of known radius r has been 
drawn; the number of spermatozoa in this circle is 
then counted on consecutive frames. The circle 
should be of such & radius that it contains between 
10 and 20 spermatozoa. After the oounte have been 
made we have a series of numbers, as in the row 
labelled 5 in the accompanying table. The calculation 
of the average speed of the tozoe from these 
numbers requires no know of mathematics 
beyond logarithms and the use of standard tables. 
The average value of these numbers, *, and the 
average value of the squares of the differences between 
consecutive numbers, $*, are first calculated, as in 
the table. Suppose that in this experiment the 
camera speed was 8-7 frames & second, which means 
that the time interval, t, between photographs was 
0-27 sec. ; and that the radius of the circle waa 51 p. 
The average speed, o, of the sperm suspension is 
given by the equation : ] 

o = — 38-6169 r/« log,, (1 — 34/2n). (1) 
The minus sign in front of the right-hand side of this 
equation arises because log;, (1 — 53/3) is negative. 
Substituting the values obtained above in this 
equation, we obtain 6 = 120 u/Beo., the average speed 
of the in bull semen diluted 1/4 with 
Ringer fructose at 37° O. 
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Bum, 117 


154103141 
12516 1 0 9 116 1 


Average value of a, & — 117/10 = 1177 
Average value of P, 9 = 70/0 = 7-7778 






Sum, 70 





To obtain reasonable precision, more counts than 
ten, & number chosen for of illustration of 
the method in the table, be made. When the 
number of spermatozoa in 75 consecutive circles was 
counted in 6 similar experiment, an operation which 
took 2} hr., the average speed was found to be 
111 p/eec., with a standard error of 24-5. The actual 
average of the suspension, measured by the 
slow projection method mentioned above, was 
117 geo. 
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The square of the standard error, s*, is calculated 
by means of the formula : 


8 fRü—2xN3- 21.441 ) 
"mE (41 2) Tal æ) +, (2) 
where b is the number of counts and œ = exp 
— ( e:/1-5708 r). 

Equation (2) shows that s*, which ia & measure of 
the precision of the estimate of the average speed,- 
depends on b, the number of frames on which sperm 
counts are made, 8i, the average number of spermato- 
ro& in & count, and ~, the time interval between 
successive frames. Assuming 75 sperm counts, the 
variations in s’ with +t, for differant values of n and 
r, &re given in the acoompanying figure. These curves 
are useful for determining experimental conditions. 
Suppose, for example, that the average of 
spermatozoa is about 110 p/sec. and that it has been 
decided to make 75 counts of the number of spermato- 
zoa in circles of radius 50p, the number in these 
circles being about 12. The time interval of 0-27 sec. 
between photographs will make s* — 567 (s — 28.8) 
if ^ = 12, which was approximately the value 
obtained in the experiment mentioned above. The 
disparity between this value of s, 28-8, and the 
earlier value, 24-5, is explicable but unimportant in 
this context. 
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A quantitative method of measuring the average 
speeds at which spermatozoa swim may be of 
importance in the investigation of human sterility, in 
the artificial insemination of livestock, .and in 
academic studies on the physiology and biochemistry 
of spermatoroa. The method described in this 
communication is still m ita infancy, in the sense 
that further trials are needed to test ita effloacy and 
the extent to which suspensions of spermatozoa 
approximate in their behaviour to the model upon 
which the prinorple of probability-after-effeot is 
based. A account o: the theory and practice 
of the method will be published in the Journal of 
Experimental Biology. 

This work is supported by the Medical Research 
Council. 

1 Chandrasekhar, S., Reviews of Medern Physics, 15, 1 (1943). 
1 Rotbechild, Lord, J. Exp. Biol, 85, 219 (1048). 
* Bosselaar, O. à., and Spronk, N., Netwre, 199, 18 (1062). 


LIMITING PRODUCTS IN THE 
PHOTOLYSIS OF ACETALDEHYDE 
AT HIGH INTENSITY 


By M. A. KHAN, Pro. R. G. W. 
NORRISH, F.R.S., and DK. G. PORTER 


HE study of the photolyms of aeetaldehyde'* 

has led to the conclumon that the primary photo- 

chemical change is compounded of two reactions, the 

relative incidence of which appears to be dependent 
on wave-length : 

OH,CHO + Av = OH, + CO (1a) 

OH,CHO + Av = OH, + CHO (18) 


Investigation at elevated temperatures haa revealed 
the onset of & chain reaction, the quantum yield 
rising from & value lees than unity at 25? O. to 800 
at 300° C., for which Leermakers! proposed the 
following scheme, derived from reaction (16) : 
CH, + CH,OHO = CH, + OH,CO 
OHO + 0H,CHO = CO + H, + CH,CO 
CHO + OH,OHO = CO + CH, + CHO 
CH,CO = CH, + 00 
20H, = C,H, (8) 
OH, + OHO = CH, + CO (7) 
At the lowest temperatures and highest intensities 
i igated, however, it has been found imposmble 
to detect any ethane at all, even by gotro- 
metrio analysis’, though in the reaction above 100? C. 
small amounts have recently been observed mass- 
gpectrometrioally*-*. : 
On this &ooount, and on the basis of further 
ical resulta at temperatures below 100? C., 
Blacet and  Blaedel* replaced the ahain-ending 
reaction 6 by a recombination of acetyl radicals, 
I to the formation of diacetyl, which was 
detected in roughly the amount. There 
seams little doubt about correctness of their 
eonolüsions. If, however, & sufficiently high oon- 
centration of methyl radicals could be generated by 
reaction (1b) the incidence of reactions (6) and (7) 
should predominate over that of reaction (2), since 
the rates of the former are proportional to the second 
power of the concentrations of radicals and that of 


2) 
3) 
4) 


( 
( 
( 
(8) 
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the latter to the first power. There is one other 
seoond-order radical reaction resulting in non- 
condensible producta to be considered : 


2CHO = 2CO + Hy, (8) 
whiah, like the other reactions of formyl, may pro- 
ceed via hydrogen ‘atoms without affecting the 
present discussion. At limiting high intensities, when 
terms involving i become negligible, reactions 
(1}-(8) lead to the following expreesion for the ratios 
of products fofmed in unit time: 
CH, _ OH, 


OH, ATE VERG S 


' We have investigated the photolysis of gaseous 
acetaldehyde at 20? O. and at intensities of the order 
of 6 x 103 Nhy am. seo.-!, using the full radiation 
of the gaseous flash discharge'. We have found that 
not only is ethane a major product of the reaction 
but also that the ratio (OH,)/(CysH,) is independent 
of intensity. Previous photochemical studies at flash 
intensities have ahown that the rise of temperature 
Tesulting from the adiabatic nature of the reaction is 
of major importance’, and it waa therefore first 
necessary to eliminate this complication. This was 
done by reducing the and by addition 
of inerb gas (carbon dioxide) until further addition 
had no effect on the products. The accompanying 
table grves the proportions of gaseous products as & 
function of relative intensity, obtained by photo- 
lyamg 60 mm. acetaldehyde in the presence of 
480 mm. carbon dioxide. 


© w x œŒ 

intenslty CH Te] Ha GH. 
10 0-44 0:21 1:8 2-1 
24 0:45 0-21 19 2-1 
50 0-45 0-20 19 2-2 
28 0-50 0:22 17. 23 
40 0:47 0-20 14 23 
00 O45 0-21 14 2-1 


Over a seventy-fold intensity-range, the ratio 
CH,/O,H, is constant to +5 per cent. As ethane 
can scarcely arise from any reaction other than (6), 
it follows that reaction (2) does not occur to any 
significant extent in the intensity-range investigated. 
Direct confirmation of the absence of reaction (2) 
was obtained in the following way. A mixture of 
diacetyl and acetaldehyde in the ratio 1:8 was 
prone in excess carbon dioxide using wave- 
engths absorbed by diacetyl alone but at an intensity 
giving rates of decomposition le with the 
above. The ition of diacetyl resulta m the 
formation of methyl and 1 radicals’, and if 
Teaction (2) occurs, methane be formed. It was 
found that the gaseous producta were ethane and 
carbon monoxide exclusively. When the same 
mixture was decomposed by a conventional mercury 
arc source, agam using radiation absorbed only by 
diacetyl, methane became the major hydrocarbon 
product. This confirms that the methane found m 
the high-mtensity experiments with acetaldehyde 
does not arise from reaction (2), m agreement with 
our conclusions based on the constancy of product 
ratios. : 

Our results lead immediately to the following con- 
clusions about the mechanism of this reaction : 

1) For the full wave-length radiation used, 

wofil , 
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(2) Since the minimum posable value of kajk, is 
zero, it follows that ky/V/ kek, < 2-2. Now it is known 
that the rate constant of bimolecular chain 
termination step in the high-temperature-photolysis 
Gorresponds to unit collision effüciency!!, and it haa 
been concluded that this refers to reaction (6) or (7). 
If this is so, it follows that the reoombmation of 
methyl radicals occurs with & collision efficiency very 
near unity, since if the constant measured is ky, both 
k, and k, must be nearly equal to ky, because neither 
kh, nor k, can exceed the measured value of unit 
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' efficiency. 


(3) In view of the large proportion of ethane 
obtained in these experiments, the total absence of 
ethane at low intensities must be attributed tb 
reaction (2). In this case the fact that chains are Hot 
propagated must be accounted for by the statement 
that m the low-temperature photolysis of aoetalde- 
hyde the rate-determming step is not reaction (2) 
but the decomposition of the acetyl radical by 
reaction (5). . 

Leermakers, J. A., J. Amer. Chem. Soc., b8, 1537 (1084). 

B. L, and Norrish, B. G. W., J. Ohem. Soo, 800 (1930). 
BL, J. Phys. Chem., 68, 540 (1948). 
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aldron, J. D. Watwre, 187, 655 (1961). 
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NEGATIVE-ION FORMATION IN 
GASES OF HIGH DIELECTRIC 
STRENGTH 


By Dr. J. W. WARREN, J. MARRIOTT 
and Dr. J. D. CRAGGS 


Dept. of Electrical Engineering, University of Liverpool 


is widely known that certain polyatomic mole- 
cular gases, for example, sulphur hexafluoride, 
carbon tetrachloride and OCI,F,, poaseas appreciably 
higher breakdown voltages than certain common 
gases, such aa oxygen, hydrogen and nitrogen, for a 
wide range of electrode arrangements, gap-spacings 
and pressures. In an earlier communication!, we 
have mentioned same of the relevant papers, to 
which the following should be added for data on 
breakdown. voltages :^ Camilli and Chapman? for data 
on SE, COLE, COF., OF, CHOI, and OHF,; 
Geballe and Linn’, CSF,; Wilson, Simons and Brice, 
O,F,, O,F,, and O,F,,; and Kowalenko*, HOL, HBr 
and HI. Burhop, Massey and Watt! give dissociation 
data on UC], and UF,. The dielectric (breakdown) 
are those measured at pressures of approx- 
imately 1 atmosphere im short gape, for example, 
between spheres when the spacing is much lees than 
the sphere diameter, where the electrio fleld is 
approximately uniform. 
The purpose of this communication is to extend 


„tho discussion given earlier! and to present new 


experimental results on dissociation processes, notably 
in sulphur hexafluoride. 

It is clear! that the formation of negative ions 
during the breakdown procees in a gas will tend to 
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reduce, other things being equal, the value 
of Townsend's a coefficient (particularly for 
low X/p), as Geballe and Harrison’ have 

recently suggested for gen, and as 
Penning* had earlier boitiod out (Bee also 
Massey’, pp. 66, 108). Penning showed how 
attachment ooeffleientes could, on certain 
assumptions, be deduced from a/p — X/p 
date. 

Thus, since a is the predommating single 
factor governing breakdown, higher dielectric 
strengths would in general be expected for 
gase showing appreciable electron attach- 
ment. This general argument needs further 
examination, however, since chlorine has, in 
the conditions of the first paragraph above, 
& relative dielectric strength (of. nitrogen) of 
about 1:5, while appreciably higher values 
are known for carbon tetrachloride, 6-3-6 -4, 
and oertain other gases’. Further, carbon 
tetrafluoride has & relative dielectric strength 
of only 1-1-1, whereas sulphur hexaftuoride 
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F^ curent (arbitrary unita) 


has a value of 2-2-5. 
Consider, therefore, the following simpli- 
fled outline of processes of negative-ion 
formation by electron impact", where Y has 
& positive electron affinity : 
XY, e€— XYa.,-- Y + 6 
followed by the separate process, (1) 
Y +e Y~ ] 
XY. 6— XYy* — XY. + Y- (2) 
XY, + 6>+XYq* > XY (8) 
| XY. e XYt + Y- +o (4) 
Reaction (8) becomes operative at pressures where 
three-body collisions are probable, whereas (2) is a 
two-body process. Process (1) doubtless occurs, aa 


Mohr and Weiaaler!* i gu , but the croee- 
sections would probably be low ) com: 
with those for proceases (2) or (3) and (4). Further, 


the dielectrio strength of chlorine, in which process 
(1) would be expected to occur at least as stro 
as in carbon tetrachloride, is inconsistent i 
process (1) as the major mechanism. It is also 
UM ded n iue relative dielectric strengths of 
e and sulphur hexafluoride on 
Sta mei 
As imi step in the study of electrical 
, we have studied the 


The nhgstivetion dina fui m Mio frt, feo 
of these gases are consistent with the relative di- 
electric strengths. Figs. 1 and 2 show negative-ion 
current/electron energy curves for carbon tetra- 
chloride (showing processes (2) and (4) ) and sulphur 
hexaftuoride (process (2) only). The Ol curve in 
Fig. 1 probably rises again near zero electron energy, 
and SF, shows large SF, and SF, currents 
(8) ), as first shown by Ahearn and Hannay (to be 
lished). Vought shows & similar curve for SiCl,- 
silicon tetrachloride. It is likely that the 
co-existence of processes (2) and (4) would tend to 
give higher dielectric strengths than process (2), of 
the same probability, by itself. 

The extent to which the low-preasure (~ 10% mm. 
mercury) data on process (2) apply to swarm oon- 
ditions depends on the probability with which XY,— 
reverta to XY» (cf. process (8)). This should be 


Variation of negative ton 
carbon 
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Electron energy m vola 


and fon currents with electron energy 
hexafinoride 


in (1) and (2) in sulphur 


ee 
ropriate bond-strength (Massey®, gus 

Md obo ub space does not permit of a T 

discussion of this and other related problems. 

Information on the relative importance of pro- 
ceases (2) or (3) and (4) in gaseous breakdown might 
be obtained by measurements on the dielectric 

of & te mixtures of xenon with 
sulphur’ hexafluoride, or with & gas giving processes 
(2) or (8) and (4), since the ionization potential of 
xenon is below the critical potential for process (4) 
in certain of the gases listed above. 

The full quantitative testing of the importance of 
electron-atiachment processes in the determination 
of Townsend’s a needs measurement of the basic 
quantities involved therein! together with sparking 
potential measurements at the same pressures. The 
quantities are: electron-drift velocity, ionization 
cross-sections so measured as to include the effect of 
attachment cross-sections, and the electron energy 
distribution function”. It is thought to be more 
feasible to evaluate the attachment coefficients from 
measured values of Townsend’s a and to compare 
them with attachment coefficients measured in the 
same swarm conditions. 

We are greatly indebted to Prof. H. S. W. Massey 
for &dvioe in the preparation of this fom n 
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LETTERS TO THE EDITORS 


The Bditore do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notios ts taken of anonymous communications 


Staining and Plastic Embedding of Small 
Mineralized Plant Fossils 


OosronB8 of charophytes are of considerable 
importance for age ination of freshwater 
d its fram the Devonian up to the present time. 
Minuteness and often indistinct sculpture make them 
difficult objects for study and photographic repro- 
duction, however. During investigations on charo- 
phytes fram the Triassic of Sweden, some new 
methods of overcoming these difficulties have 
been worked out with the assistance of Mr. K. E. 
Samuelsson, technician of the  Palmeobotanioal 
Department, Rikamuseum, Stockholm. 

The oospores studied are distinctly polar bodies, 
0:25-0:50 mm. in length and provided with a faint 
transverse striation by alternating ridges and furrows. 
The walls and contents sre almost comple oal- 
cifled ; the oospores are therefore semi- b 
and whitish. Observations on sculpture and photo- 
graphic reproduction are accordingly extremely dff- 
cult without previous preparation. 

Good results have been obtained by embeddmg 
the oospores in plastic after staini Plastic 
has been used for palssobotanical purposes by Lecleroq 
and Disory! to elucidate the anatomioal structure 
of larger fossil plants. Two methods were described : 
in one methyl methacrylate at high pressure and 
high temperature was used ; in the other the object 
was embedded in & lastic termed “Marco 26 O' after 
mmmersion in alcohol and styrene. A similar method 
was described by Purves and Martin’ and was used 
by Croft? for oharophyte oospores. The specimens 
were embedded in ‘Marco’ resin and ground sections 
were prepared for studies on the anatomy. When 
preparing mg orientated thin sections of various micro- 

osails, Meyer, Levinson’, Emiliani’ and Kremp and 
Johst’ obtained good resulta with the aid of certain 
thermoplastics. For the same , Cummings 
embedded foraminifera in bl of ‘Maroo’ resin 
which were cut into amaller pieces, polished, ground 
down and sectioned. 

In the material now studied the oogpores were first 
Shorougaly cleaned from fat by immersion in ether. 

is essential because fate lead to irregular 
pe rom of stain; also they may obscure the 
oogpore sculpture, and make the preparation of ground 
sections difficult by preventmg contact between the 
plastic and the object. Certain specimens were 





ned 
pes supplementary Teaerbon rato ¢, mount chamber ; Sı baso 
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Jand 
in polyvinyl blonde after ed viet statute Cet 


zs 2 Oospore of Triamsio oharophyte 


dnai stained after cleaning. , the calcite 
surface is too compact to be stained effectively, how 
ever ; because of that, the ooepores were immerse 
in & saturated sodium hydroxide solution for soms 
minutes before staining. Etching in a weak solutior 
of acetic acid for a short time also gave good resulta 
After this treatment, the often revealex 
& different susceptibility to the yes used, the furrow 


oogpore surface becams stained throughout. In soma 
cases, all efforts to stain oospores gavp negativ. 
results. Haematoxylin and methylene blue wer 
found to be the most satisfactory. 

For the embedding, an AB specimen-mount pres 
equipment (Buehler, Ltd., Chicago) was used. Th: 
object is placed on a bed of the plastio powder use 
(vinyl chloride) on the base-plate. of the mouk 
assembly, and covered by plastic powder. The moult 
assembly is inserted into the press ; at a temperature 
of 120-150? C. and a pressure of 3,500-4,000 Ib. 
polymerization takes place. The specimen is now 
mounted in a sbort plastic cylinder, 25 mm. n 
diameter, and about 10 mm. high. If the polar axi 
or the equatorial diameter of the oospore haa beer 

laced parallel to the upper surface of the cylinder 
itudinal or transverse ground sections can be 
according to the usual palsobotaniocal technique 
Due to the toughness of this kind of plastio as com 
with the object embedded, ground sections 

down to 10-15 are easily prepared. 

It has been observed that the sculpture, wher 
faint, will appear comparatively distinct after em- 
bedding. Due to the cylindrical mounting, the ooepore 
can be photographed ın two lateral aspects only, or in 
apie and Si view. Efforte to ramove 

the cylinder followed by polishing of the new sur- 
face obtained have been unsatisfactory because of the 
soft plastic used. Irregularities in the surface and 
remnants of grinding material pressed mto the plastic 
could not be avoided. For those reasons, an additional 
part of the mould assembly has been constructed, 
consisting of & circular insertion plate of the same 
Ln ers properties as the mould cylinder and closely 

tting into the latter. In the middle, the plate has « 
cubical chamber with sides 7 mm. long. The specimer 
to be embedded is orientated in the plastic powder 
WO sas ben eres aaa hc a 
of cube; pressing and polymerization take place 
in the usual way. The specimen can be observed 
tard ee ee ee ET 
polished steel walla of the prevent any 

ities 1n the cube surface. 

oospore can be removed from the plastic by 
various solvents, among which acetone at a tempera- 
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ture of 50? C. has been found preferable. No damage 
to specimens has been observed on embedding or 
dissolution. The plastic cube must not be placed 
in cold acetone, however, as ıt makes deep Aera 
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in tho plastic and may spoil the oospore. The whole 


procedure of embedding, polymerization and cooling- 
down takes about twenty minutes. D 

One advantage of the method described is that 
on account of the high light transmission of the plastic 


view, for example, & n 
the apex. The method can be used for various small 
objects, where sculpture is essential and orientation 
difficult. 
HENNING HORN AY RANTZIEN 
Paleobotanical Department, 
Riksmuseum, 
Stockholm 50. 
Bept. 20. 

+ Leclereq, 8., and Disary, AL, Ann. Sos. Gool, Belg., 73, B, 151 (1960). 
“Purves, P. H., and Martin, B. 8. J., Mus. J., 49, 208 (1960). 
“Croft, W. N., Bull. Bnt. Mus. Nat. Hist., 1, 187 (1952). 
* Meyer, O., Foon, Geol., 41, 166 (1916). 
‘Levinson, B. A., Sevens, N.S., 111, 60 (1950). 
* Emillanl, C., J. Peksox, 95, 631 (1961). 
* Kremp, G., and Johst, W., Geol Jahrb. (Hannover), 66, 151 (1051). 
* Qummings, R. H., Contr. Cushm. Found. Foram. Res, 1, 66 (1960) 


A New Electron Multiplication Process 


Ir electrons move through & gas in an eleotrio 
Weld, their number oen increase if they ionize gas 
«molecules by colision—the well-known Townsend 
avalanche. Recently, ıt has been shown! that im 
bigh- cy electric flelds at very low pressures 
the n of electrons increases, due to the im- 
pinging of electrons on the walls of the veesel and 
the re of secondary electrons. This is a ‘wall 
multiplication’ proceas which can lead to break- 
down. , 

We have investigated the high-frequency break- 
down of neon in cylindricel glaas veasels with external 
electrodes. At preesures greater than 50 mm. 
and frequencies leas than, or equal to, 10" o./s., the 
peak value of the startmg field was found to be 
surprisingly low, corresponding to X/p = 0-6 V./om. 
per mm. mercury". The energy an electron can 
&cquire is then so amall that electron multiphoation 
by oollision is negligible. Thus we propose the 
Following mechaniam: the first electron which is 
accelerated by the field will 
bave a much greater number of 
exciting than ionizing oollisions, 
the more 80 the lower is X/p. 
Normal excited atoms (emitting 
resonance quanta withm approx- 
imately 10-* seo.) and meta- 
stable atoms will be produced. 
Only & few of the latter will 
reach the walls, because they are 
destroyed by oolhsions in the 
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have here what could be termed a ‘quantum 
avalanche), which releases photoelectrons from the 
wall in increasing numbers.’ 

In order that an initial electron may be multiplied. 
it must produce such a number of quanta that 
more than one electron is released from the wall. 
Calculations using the data of excitation 
probabulities* and the estimated photoelectric yields‘ 
make the suggested mechanism likely to occur from 
107 to 50 o./a. 

After this initial process, once the number of 
electrons is large, gas ionization can ocour by 
electron collision ın stages; that ıs, fast electrons 
(> 17 eV.) strike neon atoms to produce excited 
or metastable atoms, and slow electrons (> 5 eV.) 
strike metastable atoms to ionize them. With 
traces of argon & metastable neon atom can 
ionize an argon atom by a collision of the second 
land. 

The new avalanche is distinct from multiplication 
processes in which ionization by electron collision in 
the gas i8 accompanied by electron emission at the 
cathode by ions and quante, as has been suggested 
to explain the breakdown of krypton and xenon‘ and 
recently of atmospheric air and nitrogen’. 

W. L. HARRIES 
A. VON ENGEL 


Clarendon Laboratory, 
Oxford. 
Jan. 14. 


1 QM, B. W. B., and von Engel, å., Proc, Roy. Soo., 198, 446 (194d) 

* Gill, B. W. B, and von Engel, À., Pros. Roy. Soo., 197, 107 (1019). 

s , O., Phys. Rev., 44, 301 (1933). Dorrestem, R , Physa, 9, 
"m 815). 

1 Bothe, W., in “Hdb. d. Phys.'', 93/2, 40 (1033). Bee also, Sommer- 
meyer, K “dan. d Phys., 18, 315 (1932). 


! Kruithof, A. A., and Pennmg, F. AL, PAynos, 5, 203 (1028). 
* Llewellyn Jones, F., et al , Proc. Roy. Soo., $13, 185 and 203 (1052). 


Crystal Structure of Barium-Strontium- 
Calcium Triple Carbonate 


Ir has already been found that calcium carbonate 
existe in one stable form, 6-CaCO, (calcite), and 
two unstable forms, A-CaCO, (aragonite) and 
u-CaCO, (or vaterite), in the ordinary temperature 
range. Aragonite 18 formed if precipitation 18 carried 
out at a temperature approaching the boiling point 
of water (higher than 865°C.), whereas when pre- 
cipitation is carried out at room temperature only 
calcite resulta. The third form of calcium carbonate, 
p-CaCO,, is formed by precipitation at 60? O.'. 


CaCO, (aragonite) 








gas and also emit resonance 
quanta. These strike the ends 








of the vessel either directly or 








after being absorbed and re- 
emitted by-other atoms. There 








they release photoelectrons which 
wil be accelerated, eto. We 
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Barium carbonate and strontium carbonate have 
only one stable form (aragónite-type structure) and 
in both cases temperature of precipitation has no 
effect on crystal form. 

We have co-precipiteted the triple carbonate by 
dropping 1 N sodium carbonate solution into a 1N 

solution of the nitrates of barium, strontium and 
e&lorum mixed in the desired proportions and effl- 
ciently stirred. These crystalline powders were then 
examined by an X-ray Geiger counter spectrometer 
employing copper K-radiation. 

Fuga. 1 and 2 show the variation of crystal structures 
with molecular composition which we have m at 
low temperature of precipitation (25° - 80° 0.) and 
at temperature (90° — 105° O.) respectively. In 
all, about & hundred and twenty co-precipitated 
cafbonalos have Bean studied, and thera have bedn 
found three types of solid solutions: aragonite type 
(A-carbonate), calcite type (f-carbonate) and vaterite 
type ‘solid solution (u-carbonste)’. It is noticeable 
that in the presence of a amall amount of isomorphous 
barium ion, calcium carbonate forms f-oerbonate 
even at a high temperature of precipitation, whereas 
at low temperature it forms u-carbonate. 

At present no direct oorrelation between the 
carbonate structure and the properties of thermionic 
emission from the Ba&O-8rO-CaO system obtained 
by Grey? oan be offered; but an investigation of the 
conversion process of triple carbonate to oxide and 


other experiments are in progress. 


Jrrsvo THRADA 
Matsuda Research Laboratory, 
Tokyo Shibaura Electric Co., 
Kawasaki, Kanagawa, Japan. 5 
July 16. 
* Johnston, J Merwin, HR eacus Ge: Amer. J. Sol, 


GROUN Gibson, B. H, W , B. W. G., and Merwin, 
Amer. J. Boi, 10, 325 (1085). 


3 Terada, J., J. Phys. Soo, Japan, 7, 482 (1962). 
"Grey, L. H., Natwre, 168, 773 (1950); 167, 522 (1051). 


Activation of Lithium lodide by 


Europium 

A SINGLE orystal of lithium iodide activated with 
an impurity of 0-05 mol. per cent europous chloride 
has been grown fram the melt and found to be a 
relatively efficient scintillator. The crystal is clear 
and transparent t for a alight non-uniform 
purple coloration. U; 2587 A. ultra-violet exoita- 
tion the luminescence is & strong blue very like that 
of anthracene. A”section of the boule was cut and 
finished with 820-grit abrasive paper into & 
of 2 am. diameter by 1-5 om. long. The 


inder 


joined to & 5819 photomultiplier. 

The luminescence efficiency for y-rays was found 
to be 36 per cant that of sodium iodide (with thallium). 
The decay time constant of the phosphor 18 2- 0 usec. 
The resolution of the photoelectric lme in the pulse 
height spectrum for ossium-187 y-reys was observed 
to 14 per cent (full width at half maximum). 

Fig. 1 is the pulse height produced by 
slow neutrons on lithium iodide (with europium). 
Neutrons obtained from & polonrum-beryllium source 
were moderated in paraffin; the y-reys from the 
source were ahielded from the crystal with 3 in. of 
lead. The spectrum exhibits a resolution of 6 per 


. 
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Fig. 1. Pulse t spectrum by alow trons 
Pin iiletikeroiay en 


oant for the 4-785-MeV. products of the ‘*Li(n,«)*H 
reaction. 
Fig. 2 shows bay ires spectra obtained when the 
was irradiated with (a) y-reys from 
oseium~-1387, (b) y-rays from sodium-24, and (c) y-rays 
and neutrons from & polonrum—beryllium source. A 
partial shield of B,C was placed between the moder- 
ated neutron source and the orystal in order to 
attenuate the neutron peak so that-it would not 
interfere with the y-ray peak. The energy oalibration 
was determined from the known values of -the 
Bodium-24 y-rays*. A calibrated pulse T was 
used to obtain corrections for slight deviations of the 
tus from linearity. 
The peal at 843 pulse height divisions (8-40 MeV.) 
resulta from the production of electron-positron pairs 


- 800 1,000 1,200 


- in the oryBtal by the y-reys from the polonium- 


beryllium source. Previous measurements at this 
laboratory! have indicated a slightly higher value 
(3-44 MeV.) for this ‘pair peak’. The peak at 1,126 
divisions (4-55 MeV.) ia due to the 'Li(n,x)*H reaction 
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Fig. 2. Bpootiumi: of froni Heatin loaie cait ) 
when exposed to from omstum-187, sodtum-24 and 
neutron source surrounded with 
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inside the orystal. Since the Q-value of the reaction 
is 4-785 MeV., it appears that the efficiency of this 
orystal is somewhat reduced for heavily ionizing 


particles. 
Jamus SOHHNOK 
Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. 
Aug. 28. 
1 Jomin W: H., “Annual Review of Nuclear Science”, 1, 220, Fig. 4 
t Siegbahn, K., Phy. Res., 70, 127 (1040). 
* Bol, P. R., and Jordan, W. H., Phys. Rev., 79, 592 (1950). 
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Measurement of Activated Diffusion of 
Adsorbed Molecules 


Iw continuation of & previous study on the 
contribution of ‘surface diffusion’ to the transport of 
adsorbed molecules within porous adsorbents, rates 
of adsorption of n-butane have been measured. 

For this p a emall metal beam balance waa 
damaso whip could be operated under high 
vacuum conditions. The weighing was performed 
with movable riders i ted means of ex- 
ternal controls through ground joints in the enclosing 
glass tube. The beam was 5 am. long and fitted with 
agate knife edges. A sensitivity of tana — 0-022 
per 1 mgm. was achieved. The pan carrying the 
adsorbent was hung on & thin glass rod 30 am. below 
the balance and was surrounded by & glass tube 
inserted in & tem ture beth. Ta the preeent 
investigation, an electronically controlled low-tem- 
perature thermostat? was used with ‘dry ice’ as 
refrigerant. Any given temperature in the range 
from room ture to — 80? C. could be main- 
tained within + 0-1? C. for any desired iod. 

In order to simplify the mathematical treatment 
of the diffusion prob tates of adsorption were 
measured at constant pressures. These were main- 
tained by adsorbing a certain quantity of butane 
at & convenient temperature, say, 0°C., on an 
amount of silica gel 100-500 times greater than 
that of the adsorbent under investigation on the 
balance. 

After proper degassing, the adsorbent was cooled 
to the i ture and the balance system 
then. connected to constant- device. The 
increase in Weight of the adsorbent (4-125 mgm.) 
was followed with time, until ilibri was 
reached, At — 14° O. this oocurred in about three 
hours, while at the lowest temperature (— 79:5? O.) 

i periods were as long as 80 hr. From & 
plot of w,/w,, versus time (wr and w, are weight 
increases at time + and at equilibrium), overall 
diffusion coefficients could be evaluated using & 
solution of the general differential equation of dif- 
fusion for & system of finite length and for the par- 
ticular boundary conditions. The range 1,/w,, = 0-4 
to 0:6 was chosen to give representative values for 
the diffusion coefficient. 

Rates of adsorption of n-butane in porous silica 
plugs were measured at various temperatures (— 14° 
to — 80° O.), porosities (€ — 0-72 to 0-58) and surface 
coverages (y/ya = 0-37 to 6:9, where ya is mono- 
layer capacity in millimoles/gm.). The plugs (0-8 
gm.) were formed by ocompreasing Linde silice 
(800 m."/gro.) into steel cylinders, thus allow- 
ing adsorption to occur only thro one plane. 

In order to demonstrate the feasibility of the above 
method and to indicate the bearing of surface dif- 
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fusion on molecular transport in porous media, 
some of the resulta obtained may be quoted. For a 
plug of porosity 0 53 and & surface coverage of 
Yiya = 0-9, the following overall diffusion coeff- 
cients were obtained: 7-20, 2:33 and 0:64 x 10-* 
am.!/Bec. at — 14:4°, — 44:2 and — 79:5° respect- 
ively. Following Barrer's! calculations for the trans- 
ient state of gas flow into a porous system, these 
coefficienta are corrected for Knudsen streaming. In 
this way, the correspondmg surface diffusion co- 
efficiente are obtained : 5:04, 1:87 and 0-60 x 10-* 
om."/sec. This indicates that, under the above con- 
ditions, 70, 80 and 94 oent of the total trans- 
port is due to the mo ility of adsorbed molecules 
along the surface. ‘From these diffusion coeffici- 
ents an activation energy of 8,000 cal./mole results, 
corresponding to 47 per oent of the adsorption 


energy. 

At the lower tem tures, diffusion coefficients 
vary only alightly with the porosity of the adsorbent, 
whereas at higher temperatures there is a consider- 
able increase with porosity. In this range the activa- 
tion energy is also somewhat greater. Diffusion 
coefficients depend markedly on the surface coverage. 
For example, at & coverage y/ys = 0-37, « = 0-72 and 
t — 44.5? 0., an overall diffusion coefficient of 
4-08 x 10+ om.*/sec. was obtained. This mnoreased 
steadily with greater coverage and reached & maxi- 
mum value of 8-56 x 10° pn es in the multilayer 
region at y/ym = 3-0, it decreased. 

As & whole, these resulta are in agreement with 
those obtained in experiments based on a steady- 
state flow method, as recently reported by Carman‘. 

I wish to thank Dr. P. C. Carman, who made the 
permeability date necessary for the calculation of the 
Knudsen streaming available to me. This com- 
munication is published with the iion of the 
South African Couneil for Soientitlo and Industrial 
Research, Pretoria. 

R. A. W. Hao 


National Chemical Research Laboratory, 
South African Council for 


Activity Data and the Association of 
Hydrogen Chloride In Concentrated 


Solutions 

I& some experiments in which concentrated solu- 
tions of hydrochloric acid were employed it was 
necessary to consider the part played by associated 
hydrogen chloride in determining ita properties. 
Exammation of data on the activity of hydrogen 
chloride! showed that the curve relating mean activity 
(a) to concentration (o) was continuous throughout, 
although its slope increased markedly at about 2 N. 

Up to 4 N the activity coefficient y is given with 
reasonable accuracy by the semi-empirical relation- 
ship : 


logy = 


t 


— Ao ic. i 
ig 5o t Pet Ee log (1 + 0:036m) (1) 
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where c/m = a, — bım, and A, B, D, B, a, and b, 
are constants that have been aes by Harned 
and Owent. 

Abo 4A E T N sale ER er 
would be expected from the above relationship. If 
deviations are due to aasociation into an ion pair or 
a truly associated type, the values of the concentra- 
tion interpolated from the curve relating calculated 
log Y and c, using log yobsy,, might be aasumed to be 
the actual concentrations of the free ions. 

Fig. 1 shows the curves for log y against o cal- 
culated from the above relationship foro = 4 — 10 N 
at 0°, 20° and 50° O. The experimental values of log y 
were then interpolated from these curves to give 
values of ^o corresponding to the free ion concentra- 
tion (see table). 

Consider now the equilibrium : 

H* + A- = HO 

Kian OO _ ymo 1 

' ^ Yar.YH* rna! 
where o is the total hydrogen chloride concentra- 
tion. 

If this association were of the normal type as under- 
stood in the case of acetic acid, then yga ~ constant 
- l at o= 0. However, this assumption leads to 


M 








(2) 








i| andodp 








values of K that are not constant (see table). Making 
the further assumption that, as for eos acid in 
dilute solution, either yq+ = ycr = yaa = L or 


0 — © (gee table) is 


obtained. The values of K! are remarkably constant 
and show little variation with temperature, indicating 
that AS,w no ^v 0 and APag no = AHamucl = 
2-1 k.oal./mole. 

According to equation (2), K/yHm can be calculated 
from the data in the table; extrapolation to o = 0 
pan Theory’ and experiment‘ demonstrate a 

relationship between logy and o in dilute 
solutions. The extrapolation was therefore carried 
out as shown in Fig. 2*. ^ 

Values of K thus obtained were, within extra- 
polation error, independent of temperature and had 
a value Kj.) = 0-050, being in reasonable agreement 
with the value of K!; the corresponding value of 
AH,nuc = 1:7 k.oal. 

The above calculations seam to.indicate the validity 
of the assumption that ync = 1 and the alternative 
relationships yor = YH* == YHOL OT Y'+HOl ™ YHCI: 

The figures for K and K! are in accord with that 
found for nitric acid by light abeorption experimenta, 
namely, K,-o = (541) x 10-*. The t is 
to be expected, for these two acida 
have similar strengths. 

Available thermochemical data* 
reveal & considerable fall in the 
heat of formation of solutions 
of h chloride at about 
2N, much more marked 
at 5N onwards. The data for 
Bodrum chloride and sodium hy- 
droxide do not show a aimilar 
fall until higher concentrations 
are reached, indicating that at 
5N the association in solutions 
of these substances is relatively 
small. It is possible to oal- 
culate AH,.w Hoi in an approx- 
imate manner from the tions : 
Na*(5.N) + H,O + Cl-(5N) = 
Nat(SN) + OH-(5N) + 
HOKH*,OI-, t ACle-s, = 5 N) + 
16.7 k.cal., and H,O = Ht + 
OH- + 13-7 kcal x 

If there were no association 
of the hydrogen chloride, the 
heats of these reactions should 
be identical. ' The difference 
AHws.HCI 2:0 k.œl. is in 
good agreement with the above. 

I should like to express my 


THO = Y'-uop 8 constant K! = 





Fig. 1 Fig. 2 thanks to Sir Eric Rideal for 
Vig. 1. tied against the HOI normality. @,0°0.; @,20°0.; O, 50° C. his help and advice. The above 
Me 2 bch yf plotted against the HCI normality. 9. 0*0.; 9,20*0.; 0, &* 0 forms & part of & research pro- 
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gramme that is bemg sponsored by the British 
Electricity Authority, to which due acknowledgment 


js made. 
A. M. POSNER 


Chemistry Research Department, 
King’s College, ^ 
: London, W.O.2. 
! Harned and Owen, ' P irn Chemistry of Electrolyte Solu- 
Mons", a7 ud i 
"See ref, 1, p 848. 
* Debye and NacAuloy, Phys. ¥., 26, 22 (1025). 
‘ Randall and Falay, Okam. Rer., 4, 271, 285, 291 (1927) 
* Redlich and Bligelemen, J. Amer Chem. Soo., 68, 1888 (1013). 
* Bichomsky and Rossini, ‘Thermochemistry of Chemical Substanoes'" 
(Reinhold, 1936). 


Reaction Kinetics of the Cytochrome 
System 


In living wheat roots three cytochromes co- 
operate, the prosthetic groupa of which correspond 
spectroscopically to e a (= cytochrome 
oxidase), o and b of preparations.  Buooin- 
oxidase is the main dehydrogenase system?. 
X, characterized by a strong band at 570-575 my, is 
probably linked between succindehydrogenase and 
cytochrome b 13. Studies of the time-course of oxida- 
tion, performed by means of a new automatio spectro- 
photometric technique’, show & direct electron irens- 
ference in the sequence succindehydrogenase > X > 
b +o —a > oxygen. The process of oxidation of the 
reduced cytochromes 18 & first-order reaction in 
accordance with the overall formula Fe** — Fe** + e. 
The molar velocity of oxidation, calculated as 


1 
V, = dC c (it is time in seconds for the half- 


way point of oxidation, o is relative molar concentra- 
tion), shows very similar values for all cytochromes 
(see table), & fact compatible with a uniform electron 
transference between the reacting cytochromes, these 
probably being located in & fairly compact structural 
unit near the surface of the cells (cf. ref. 1). 

At normal anion respiration and 18° C., the oyto- 
chrome are predominantly oxidized (64-84 per cent ; 
of. ref. 1). is means that the electron transference 
only amounts to a amall fraction (o. 1/10 to 1/30) of 
the full capeoity of a nearly reduced system (0—10 per 
cent oxidation). This damped activity balances the 
power of reduction of the suocindehydrogenase 
system. The ‘over-dimensioned’ capacity of the 
cytochrome system corroborates earlier experiences 
as to the low oxygen requirement; wheat roots 
maintain their fall anion respiration at an o 
tension amounting to only 1/10 to 1/20 of normal 
aeration (of. ref. 8). 

The re-oxidation of & completely reduced oyto- 
chrome system (an&erobioal conditions) agrees with 
{i = 10-40 sec. It was found that the diffusion 
of the oxygen from the medium to the respiring 
cells is not a limiting factor, whereas the continuous 
dehvery of electrons from sucocmdehydrogenase has 


RELATIYA VELOCITIES OF ELECTRON TRANAFERENGE (V,) IN THR 
CYTOOHROM™ SYSTEM oF Living WHEAT ROOTS, 
ts ee ee 2; 





Oytochrome 





blo to anaerobio) 0-080 (100) | 0 082 (35) 


0-100 (100) | 0 100 (100) 


0 011 (12) 
0-096 (05) 


x 
anaerobic to aerobic) 
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0:05 
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—0-05 

—0-10 
Fig 1. Oxlidation-reduction curves (s red.-s ox. ; of. ref. 1) of n 
15-mm. thick bundle of wheat | to g 
anaerobiosis (oxygen-free succinate) and thereafter re-oxidired. 
The tive curves e the reduction : .— 
after 1 min, X—X after i mm, +— + 7 min, O—O 
after 18 and @—@ after $3 mm. The negative curvo 
shows the re-oxidation 1 mín. after shifting over to aerated 
solution. À thon automatically recorded in inter- 


vals of 2 my (ef. ref. 1). very rapid response of the cytochrome 
m oleariy shown 


& general retarding effect. In absence of sucom- 
dehydrogenase the re-oxidation would be completed 
in 4-1 seo. 

After a rapid shift from aerated to complete 
anaerobiosis, the cytochrome oxidase is reduced with 
i = 10 seo. (approx.), or about the same as for re- 
oxidation. The reduction of o and b, however, is 








2. As bi su l, but eomprming the a- and -bands of tho 
Upper curves, reduction ın oxygen -fros adeninste , 

— O after 1 mn., @—@ after 6 min, v. oral 16m m., and 
after 32 mm. b> PX STS 
dated 
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considerably retarded (see table), the molar quantities 
of these enzymes amounting to five to six times that of 
a. The retarded reduction reflects the much slower rate 
of the succindehydrogenase system, namely, of the de- 
hydrogenation of the succinate, aa compared with the 
full capacity of the electron transference in the system 
X >b >c 4a-— oxygen. At re-oxidation the 
reaction starts with a turnover number of more than 
20,000 per min. (which is 10 to 30 times the ‘normal’ 
turnover number of about 1,700; cf. ref. 1), whereas at 
reduction the reaction starts with the moderate speed 
of the succindehydrogenase system, resulting in the 
observed retardation of cytochrome b with a factor of 
9 or 10. The rapid response of the cytochrome oxidase 
at reduction, on the other hand, reflects the higher 
velocity of the electron transference, a being imme- 
diately reduced by o and b. As previously stated! 
De tential states of o and b are not so far & 
ose of o and a, as & consequence of whic 

Pevarible eu allibeian exist Deberen brani: (and 
between b and the factor X). 

The interpretation given here of the retarded 
reduction of the cytochromes o and b does not sup- 
port the deductions advanced by Chance as to 6 not 
lying in the direct path of electron transference from 
succinoxidase to oxygen‘. The tissue preparations 
used by him are obviously leas suited for a clear-cut 
study of the reaction kinetics of the cytochrome 
system, because the interaction with the systems 
supplying the suocindehydrogenase is broken. It is 
known that an accumulation of fumarate may reverse 
the stream of electrons from suocindehydrogenass to 
b (and o) and completely stop the reduction. 


H. LUNDEGARDH 
Institute of Plant Physiology, 
Uppsala 7. 
Deo. 29. 
* Lundegindh, H 1088 (1962): Ari. f. Xem: (Swed 
Acad. Boi), b, Ro. OT (1068), Wo. 12 (1083). 
'Lundeg&rdh, H., Ark. f. Kemi (wed. Acad. EcL), 3, 469 (1951) 
*Lundegirdh, H., Phyetol. Pieni., 8, 888 (1040). 
‘Chance, B., Nature, 109, 215 (1063). 


Relative Specificity of the Chemically Modified 
u ‘Aspergillus niger &-Glucosidase' 

Tsu work ‘of Miwa and co-workers" showed that 
the relative specificity of B-gluoosidase, expressed in 
terms of the ratio of enzyme activity toward f- 
a eee 

n uen ee a ie ene ee prepara 

differences are considered to be due to 

ihe e dene in the structure of enzyme proteins 

themselves rather than contaminating substances, 

since they remain almost unchanged upon fractions- 

tion of enzyme preparations as well as with prepara- 
tions of different purity. 

In immunochemistry it is well known that the 
specificity of antigenio oteins can be artificially 
altered by modifying chemioal stracture m 
various ways. In view of this, it seamed interesting 
to examine whether or not we are able to modify 
the relative specificity of the enzyme by chemical 
means. Such a study might give a clue to the elucida- 


In the present work, f-gtucosidase from Aspergillus 
niger was used. This enzyme has been considerably 
purifled in Miwa’s laboratory and shown to be a 
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protein with nitrogen content of 15-4 per cant’. As 
chemioal reagents capable of modifying the structure 
of enzyme protein, formalin and nitrous acid were 


employed. 

Enzyme preparation. The method of procedure waa 
similar to that applied by Niwa’. Speciflo activity f 
(phenyl-8-glucoeide) was about 25 in rni, Cl 
ehlorio acid buffer of pH. 3 and 10 in citrate. 
carried purification further, Mica ee 
chemical treatment was carried out with this enzyme 
preparation redissolved in the concentration of about 
2 per cent. 

Treatment with nitrous acid. (a) One part of 30 per 
cent sodium nitrite and 0-2 part of glacial acetic 
acid were added to four parts of enzyme solution. 
After keeping in & refrigerator for 48 hr. the enzyme 
was precipitated, washed with acetone and dried 
i^ vacuo over calcium chloride. A yellow powder 
was obtained. (b) To 10 ml. of & 2 per cent solution of 
the yellow enzyme powder & small amount of 
a-n&phthy]amine waa added and kept at 30° O. for 
2 hr. The enzyme was precipitated and washed with 
acetone and dried in vaouo. The resulting preparation: 
was red. 

Treaiment with formalin. (a) To seven perte of 

Solution one part of 80 per cent formalin 
was &dded and allowed to stand at 80? C. for 48 hr. 
Then the enzyme was precipitated with acetone, 
washed free from formalin and dried in vacuo. (b) The 
same procedure as (a) was used, except that the 
ratio of enzyme solution and formalin was 4: 1 and 
the duration of incubation was 70 hr. (c) The same 
p as (b) with 1ncubation of 144 hr. 

ying table shows the resulta thus 
abane, It will be seen that relative specificity 18 
affected by the action of nitrous acid or formalin. 
Changes of the relative specificity of the enzyme 
treated with nitrous acid are recognizable in p-nitro- 
phenyl-, p-cresyl- and methyl-f-p-ghucosides. This 
modification of the relative specificity in p-nitro- 
phenyl-8-p-glucoside is nearly restored to the original 
value after treatment with nitrous acid followed by 
coupling with a-naphthylamine. On the other hand, 
it has long been postulated that nitrous acid forma 
nitroso or diazo with protein in addition 
to deaminixingt. Thus, it may be suggested that the 
modification of the relative specificity is due to the 
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change of enzyme structure. On testing formolired 
enzyme, it is found that the hydrolytic activity 
against salicin is specifloally decreased. Moreover, 
the relative speciflorty is affected in the same way 
and to the same extent with formalin for two, three 
and aix days respectively. These resulta indicate that 
chemical reaction is completed at least within two 
days under these conditions. From the point of view 
of species specificity of the enzyme, rt should be 
noted that ‘Aspergillus niger B-glucosidase' is resistant 
to formalin, whereas almond emulsin is very sensi- 
trve’*. The reaction of protein with formalin is more 
complicated than simply the formation of methylene 
compounds. In any event, free arnino groupe are 
blocked ın addition to changes ın other groupe such 
as indole nuclei and imidazol rings. In the hydrolyms 
of n-alkyl-8-b-glucoaides, nearly all the B-glucoeidases 
from different sources exhibit an increase in the ease 
of hydrolysis with increasing chain-length except in 
the case of Aspergillus niger B-glucosidase*’. In this 
respect it is significant that, after treatment with 
nitrous acid or formalin, Aspergillus niger B-glucosidase 
celso shows a small increase with increasing chain- 
length. 

There still remains, however, the question whether 
or not we are able to change greatly the enrymatic 
properties without losing its activity. 

I wish to thank Prof. Tomoo Miwa, of Tokyo 
Bunrike University, m^whoee laboratory this work 
was carried out, for his help and encouragement 
throughout Ahis mvestigation. 

YUTAKA MURAKAMI 


National Institute of Agricultural Sciences, 
Nishigahara, Kita-ku, 


Tokyo. . 
July 28. 
: T C. and P 
" gheni tio 3L, Tomhı, A., Aas PAyiookun., 


1 twa, T., TT. Oneng 0, Amd UNES ME ana Qul E, Sei Rop. 


p dps Tecken., Japan, 87, 501 (1950). 

! Herrloti, R- M, “Advances in Protein Chem.", 8, 170 (1947). 
* Halferich, B., and Winkler, S., Z. physiol. Chom, 821, 98 (1937). 
* Aiwa, T., et al. (publubed data in Japensee). 

1 Pigman, W. W , "Advanoes in EnrymoL", 4 41 (1946). 


Fate of Sodium 2,4-Dichloro-phenoxy- 
ethyl-sulphate in the Soil 


Boma additional aspects of the “Fate of Sodium 
2,4-Dichloro-phenoxy-ethyl-sulphate'" whioh . Prof. 
L. J. Audus has discussed! may possibly lend further 
understanding to this problem. 

Research on sodium 2 asd dinis phenpxy)ethsi: 
sulphate for the past three years in this laboratory 
has indicated that the compound is readily hydrolysed 
under acid conditions to 2-(2,4-dichloro-phenoxy)- 
ethanol and sodium acid sulphate’. It has also bean 
found that- the soil o i Baotllus cereus var. 
myooides (Flugge) Smith, Gordon and Clark, 
enzymes which can catalyse this hydrolysis“. The 
enzymatic conversion occurs m soil as well as 
$n viro. ` 

An important point for conmderation is the fact 
that 2-(2,4-dichloro-phenoxy)ethalol, which is qua. 
itatively generated when sodium 2{2,4-dichloro- 
phenoxy)ethyl-sulphate is added to soil‘, is a highly 
potent root growth inhibitor. It is extremely difficult 
to distinguish . between 2,4-D and 2-(2,4-dichloro- 
phenoxy)ethanol on the basis of root growth sup- 
premion. 
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Although 242, 4 -dichloro-phenory)ethanol can be 
oxdized to 2,4-D in soil‘, it is yet mmpossible to 
ascribe the herbicidal action of sodium 2-(2,4-di- 
chloro-phenoxyl)ethyl-sulphate exctusively to one or 
the other of these . Under field conditions 
it is moet likely that when sodium 2-(2,4-dichloro- 
phenoxy)ethyl-sulphüte is added to soil, the hydro- 
lysis product 2-(2,4-dichloro-phenoxy)ethanol, as well 

2,4-D which is generated, can suppress the 
V develónen of weed seedlings. 


A. J. Vurros 
L. J. Kina 
Báo Thonan Instilutodur Plans Readarch, Tu. 
Yonkers 3, N.Y. 
Deo. 24. 


1 Nature, 170, 886 (1952). 

* Carroll, Robert B., Contrib, Boyce Thompoon Ins, 16, 400 (1952). 
* Vlttos, A. J., Oomtrib. Boyos Thompson Insi., 10, 435 (1062). 

* Vittos, A. J., Oonirib. Boyos Thompsen Ins., 17 (In the press). 


` Taa possibility that phytotoxiorty ted when 
sodium 2,4-dichloro-phenoxy-ethyl-sulphate is per- 
fused thro soil might be due to hydrolysis to a 
toxic 2,4-dichloro-phenoxy-ethanol has been seriously 
considered ; but I have so far bean unable to obtain 
any evidence that this compound accumulates in the 
perfusate. The toxicity seams to be due entirely 
to 2,4-D. Four i dent reasons for this oon- 
clusion are given in original paper’. The most 
convincing evidence comes from assays using paper 
chromatography to separate the toxic compounds 
in any possible mixture’. Only one compound has, 
as yet, been found in this very sensitive aasay, which 
will detect 16+ y of 2,4-D, and this has an 
Ry value (0-7) identical with that of 2,4-D. A graph 
showing toxicity changes due to this compound in 
the perfusate is reproduced herewith. It is extremely 
unlikely that the ethanol has the same Hp value 
(solvent: butanol-ammonia) as the 2,4-D, but it 
has nob been possible as yet to check this experiment- 
ally. The moet rational explanation of the resulta 
to date is that the hydrolysis of sulphate to ethanol 
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is the limiting reaction in the soil and that the 
shape of the toxicity-time curve is a direct reflexion 
of the activity of the hydrolysing organiam. The 
further conversion to acid, probably by & different 
organism, takes place so rapidly that the ethanol 
intermediate. can never a&ocumulate in amounts 
detectable even by the sensitive assay employed. 


L. J. Aupus 
Botany Department, 
Bedford Oollege 
(University of London), 
Regent’s Park, 
London, N.W.1. 
Feb.12. . 


1 Audus, L. J., Nature, 170, 886 (1963). 
* Audus, L J., end Thresh, Ruth, Pkyeiología Plantarum (in the prems)- 


Effect of Cortisone on Tissue Potentials in 
Man 


Srxcz a study! of the changes uced by cortisone 
in the deoolorir&tion times of oxidation-reduction 
dyes injected in the skin gave some grounds for 
believing that this drug caused a change in the eleo- 
trode potential (Ha) of the tissues, it seamed desirable 
to test the hypothesis by direct electrical measure- 
ment. The results show that a change in potential 
does occur, and the method employed offers a simple 
clinical means of investigating the peripheral action 
of cortisone and other substances. 

A platinum-iridium needle insulated to within a 
few millimetres of the tip forms the electrode, which 
is inserted subcu y and connected to one arm 
of an electrameter-type of potentiometer. The other 
arm of the potentiometer is connected to a calomel 
half-cell which is dipped im a beaker of saturated 

taæium chloride solution ; the patient places one 

into the same beaker to complete electrical 
contact with the akin. The potential differance was 
found to rise slowly during the period following 
insertion of the needle, so that for purposes of com- 
parison readings should be made at corresponding 
times, measured from the moment of insertion. 


Prelimmary investigation showed the errors due to 
the variables of temperature and body reeist&noe to 


De topo: 

In & experiment, two patients were studied 
over & ten-day period during which cortisone was 
given intramuscularly in divided doses to & total 
dosage of 600 mgm. in the three-day period covered 
by the fifth, mxth and seventh days. On each of 
the ten days the electrode potential of the subcutan- 
eous tiasuea was measured in the fasting patient at 
the same time in the early morning, using three 
separate sites of needle-electrode insertion. The mean 
of the potentials for the first four and last two days 
of the trial was then compared with the mean for 
the second and third days of the cortisone period. 
There was 6 significant fall of potential in both cases. 


Mean fall = 25 mV. (e = 33, £ 


Quse 1. T5 
neid 


Case 2. Mean fall = 21 mY. 


In a second experiment, five patients were given 
cortisone acetate orally in a single dose varying from 
125 to 500 mgm., and in every case there was & 
significant fall of potential during the second hour 
after administration. The fall ranged between 17 and 
23 mV.; P was less than 0-01 in four cases and leas 
than 0-001 in the other case. In & control experiment 


4,P< 9:01) 
4, P < 0-001 
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using the vehicle in which cortisone acetate 
is Mupanéd n6 KETA change was observed. 

The fall in electrode potential of the subcutaneous 
tissues observed by this method is not speoiflo to 
cortisone, as we have measured a fall after the 
intravenous administration of both ascorbic acid and 
glutathione. In fact, the effect of 1 gm. ascarbic 
acid given by this route may be observed leaving the 
needle in situ, since it is apparent within two minutes 
of the injection. Our experiences with indicator 
dyes, together with the observations of Long e£ aj. 
on the effect of cortisone and ascorbic acid on tuber- 
culin sensitivity in guinea pigs, had originally led 
us to expect that cortisone, by shifting the ascorbic = 
dehydroaseorbio acid equilibrium in the tissues to 
the right, would oe @ rise in tissue electrode 
potential. In fact, & fall has been found uniformly 
to occur. This is in harmony with the work of 
Stewart ei al.?, who have shown that 20 cent of 
the plasma ascorbic acid is normally in dehydro 
form and that oortipone causes the temporary dis- 
appearance of this oxidized fraction without altering 
the total level. This shift of the equilibrium to the 
left is consonant with a fall in electrode potential as 
found in our experiments, and occurred at the same 
time after oral administration of the drug. 

We wish to thank Dr. George Brownlee for advice 
and criticism ; the Cambridge Instrument Co., Ltd., 
for making the needle electrode to our instructions ; 
the Medical Research Council and Ciba (Basle) for 
sapplies of cortisone and control material; and 
British Drug Houses, Ltd., for the glutathione. 

Gnmorrguy E. Loxton 
Davip Lz Vay 
Woolwich Group of Hospitals. - 
2 Sept. 22. 


1 Loxton, G. H., and Le Vay, D. (in the press). 

1 Long, D. å., Miles, A. å., and Peery, W. L. M , Lanos, 1,1085 1051). 

CHE C. P., Horn, D., and Robson, J. 8., Pioohem. J. (In the 
pres). 


Diabetogenic Effect of Nucleic Acid 


Tr discovery of alloxan diabetes was followed by 
an examination of the specificity of alloxan. Whether 
alloxan could be found in biological material and ita 
possible function in the intermediary metabolism 
were also investigated. R 

The effect of substances natural to the organism 
obviously attracted attention. Griffths! found that 
chronic byperglycssmia in rabbits could be induced 
by sufficient doses of urio acid, provided the rabbits 
lived on & diet lacking cysteine and methionine for 
a long period. He found that a doge of 1 gm. of uric 
acid to 1 kgm. ‘body-weight was sufficient. The 
investigations of J. W. Patterson’ on the diabetogenic 
effect of dehydroascorbio and dehydrotscascorbic 
acids are also of importance. 

Nucleic acids as & group are related to urio said. 
We have examined whether nucleic acids could have 
diabetogenic effects under certain conditions. 

Ribonuoleio acid (Natrium nucleinicum e f&eoe 
Merck), 1 gm. to 1 kgm. body-weight, dissolved in 
water was injected intreperitoneally into three rabbite 
starved. for 48 hr. The curve of blood sugar inme- 
diately after the injection of nucleic acid was followed 
by the determination of glucose by 
Jensen’s method. Then for ten days the urme was 
collected from metabolic cages aui we determined 
glycosuria at intervals of 24 hr. 
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Nuoleio acid was injected in the same doses ag in 
the previous experiment to a group of rata starved 
for 24 hr. Then the rata were killed at different 
intervals (80 min., 45 mm., 00 min., and 300 min.) 
after the injection. Oy ee 
removed some of their organs and determined 

itatively the reduced glutathione in them, emp pee 
the modified Kuhnau method. Results from this 


experiment, reproduced in Fig. 2, have been arrived © 


at statistically. 
The intraperitoneal injections cause pal leer 
in rabbits; later, hyperglycasmia changes 
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hypoglycemia, and finally the e sugar content 
remains at the level of about 200 mgm. per cent 
(Fig. 1. Then the rabbits show slight glycosuria for 
& few days. 

If animals which have lived on a diet lacking 
oysteine and methionine for several days are used, 
the symptoms of diabetes are’ much oe 

The curve of the contents of reduced glutathione 
in Gin liver pancreas and adrenaus dé shows in ING: 2. 
The courses of the curves are identical with those 
observed after the injection of alloxan’. 
` Z. BBADA 

Research Department, 
Masaryk State Institute for Radiotherapy, 
Brno. Aug. 30. 
1 Griffiths, M., J. Biol. Chem., 178, 853 (1918) ; 184, 289 (1050). 


3 Patterson, J. W., J. Biol. Chem, 183, 81 (1960). 
* prada, Z., Aroh. Int. Pharmacodyn., 8b, 407 (1951) 


Seasonal Variation in the Plankton and 
Salinity of the Hauraki Gulf, New Zealand 


Tem seasonal variation of the plankton of the 
Hauraki Gulf, New Zealand, has not previously been 
studied. From November 1948 anti: October 1950, 
& pilot survey of the plankton of the Gulf was made 
possible by the courtesy of the Marine Department of 
the Government of New Zealand, which made sval- 
able ite research vessel Ikatere. 

It is found that there is an inner coastal population 
of fairly constant composition, characterized by 
Oorycarus aucklandicus Kramer, and contaming also 
xia turbinaia Dana, Acartia olausit Giosbrecht 

and Ewierpina aoutifrons (Dana), all of which are 
quite common. In summer months only, Penilia 
avirostris Dana!, Podon polyphemoides Leuchart and 
Evadne species are also found in quantity in the 
coastal population. 

The outer region of the Gulf contains an oceanic 
population which varies according to the season. 
From November 1048 to April 1949, from Ootober 
1949-to May 1950, and in October 1950, the outer 
region of the Gulf was dominated by salpa. These 
were chiefly Thalia demooratica (ForskAl) but Salpa 
Sustformes Cuvier and S. cylindrica Cuvier were also 
Associated with the salpe 
were the copepods Bhincalanus cornutus Dana and 
Sapphirina species, and also stomatopod larvae. 

In the winter months, particularly July, of 1949 
and 1950, the oceanic region of the Gulf was dom- 
inated by chstognaths, notably Sagitta planctonis 
Steinbaus, S. serratodentata Krohn and S. heraptera 
d'Orbigny. With these the copepod Onowa venusta 
Philippi was tly taken. 

During July and August 1949, and in July 1950, 
salpe were not recorded at all in the Gulf. In August 
1950, they were very mfrequent. In view of the 
known life-history of salpe, it is clear that the body 
of water containing salps in summer cannot be the 
same as the body of water oontaming chsetognaths 
in winter. Two other possibilities exist. Either there 
is & constant invasion of oceanic water from the same 
source, bearing salps in sumtner and sagittas in winter ; 
or two distinct ooeenio waters invade the Gulf 
alternately, in summer & salp-bearing water from one 
source and in winter & sagitta-bearing water from 
another source. 

It is not possible to correlate the occurrence of 
salps with temperature. Each year salps reappeared 
in the coldest months—August or September—with 
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a water temperature of 13°-14° O. They persisted 
through the summer with maximal temperatures of 
22? C., and then disappeared in July when the tem- 
perature had dropped to 15° 0. 
In the sooond year of the survey, salinity observe- 
tions were made to discover whether the seasonal 
in plankton could be correlated with changes 
ee It was found that the average salinity 
of the Gulf rises from 35-30 parts per thousand in 
November, when salps are dommant, to 35-70 in July, 
when salpe are absent. Salinity then declines to 
35-60 parts per thousand in August, when salps are 
found infrequently, and then to 85-40 in October, 
when salps are dominant. It will be noted that salpe 
reappear when salinity begins to decrease. Con- 
versely, the are almost entirely restricted to 
the months April-August, when salinities are above 
35-50. 
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Phosphate Content of Mudbanks along 
the Malabar Coast 


Taa importance of the phosphate content of water 
masses as & limiting factor in their organic product- 
ivity has long been recognized. The investigations of 
Mortimer’, Moore’, Stephenson? and Rochford‘ have 
stressed the importance of the bottom muds in the 
phosphate cycle. 

The inshore sea along the Malabar coast of India 
has a peculiar environment owing to the formation 
of extensive banks of very fine mud settling regularly 
after the rough weather of the south-west monsoon 
which occurs from the month of June to the beginning 
of September. The area is also subject to a heavy 
rainfall (121 in. per annum at Calicut) most of which 
oocurs during these months. This region of the 
Indian coast is highly productive in respect of 
fisheries and’ shows a marked 
seasonal ocyole in its biological 
features, this being apparently 
closely related to the south-west 
monsoon. 

In-connexion with the study 
of the flahery and ecology of the 
inshore area near Calicut, it was 
considered useful to study the 
composition of the material form- 
ing these mudbanks and to follow 
the seasonal changes, especially in 
ita phosphate content in relation 
to the phosphate content of the 
overlying water and to the seasonal 
changes in the biology of the 
area. dn view of recent trends 
m such phosphate studies, it 
was particularly to me 
by Dr. N. K. Panikkar that the 
west coast mudbanks probably 
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When the salinity of the Gulf is rising, the water 
nob uenis tly comes from the north. 
, the bulk 


In J of the water in the Gulf ie of salini ity 
85-60-85-70, but there is an outer area of salinity 
about 35-50 (Fig. 1). In August the Gulf appears 
to have been diluted from ite outer limita inwards 

ig. 2). 
b en results, by themselves, are not incompatible 
with either type of oceanic influx above. 
It is believed, however, that the Notonectian Current 
from the Tasman See varies in ite flow around the 
North Cape of New Zealand, being greatest in summer 
and least in winter’. So it appears posable that the 
seasonal variation of plankton and salinity described 
above may be associated with variation in the flow 
of this current ; but this is, of course, not proved. 

The observations on which this report is based 
were made when I was & temporary lecturer at 
Auckland University Oollege. I am indebted to 
Prof. W. R. MoGregor and the Council of that 
College for extending the tenure of my appointment 
so that the survey oould be operated over two years. 

A. 8. FCTLLAR 
Norwood Technical College, 
London, 8.E.27. 
. Bept. 17. 


1 Fuller, A. B., Nehwrs, 165, 7TH (1950). 
* South Pacifo Ocean Currents, M.O.435 (H.M8.0., 1988). 
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form reservoirs of inorganio nutri- 
ment playing an important part in 
the annual cycle, and that their de- 
tailed investigation is necessary to 
understand the fisheries cycles. Work on these lines is 
in progress, and it is already apparent that. these mud- 
banks contain considerable quantities of phosphates, 
(even if we take only the interstitial inorganic fraction 
into account) and that the resulta confirm the above 
view. The work has also shown that the release of 
phosphates from the mudbanks takes place largely dur- 
ing the south-west monsoon period, when the waters 
are continually highly agitated by the strong winds. 
The accompanying table shows the values of inter- 
stitial and adsorbed phosphates of mud samples 
taken at two stations near Calicut during the months 
of January-June 1952. The procedure followed in 
these estimations was that detailed by Rochford‘ 
with slight modifloations. The mud samples were 
taken by means of a grab sampler instead of a core 
ler. 
individual values of the interstitial phosphate 
PEE ere O citer var RE p 
corresponding values of inorganic phosphate (per 
litre) in the overlymg water during the pre-monsoon 
months, and per unit weight or volume the mud may be 
seid to contain several hundred times as much 
phate as the water-layer above it. The interstitial 
phosphate is released into the water by agitation. A 


` severe agitation of the sea bottom, noticed during the 


south-west monsoon of 1950, resulted in & large in- 
crease in the phosphate content of the water. During 
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[XTHETTITIAL PHOSPHATE 48 PHOSPHATE PHOSPHORUS IN PARTS PER MILLION OF DRY MUD AND ADSORBED PHOSPHATE SIMILARLY IX DRY Sit 
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sition I (4 m.) Station II (19 m ) 
Samples 

Months ub. Interstittel Intersiitml Adsorbed ~ 

à Range Mean Range Mean Range Mean Rango Mean 

January 5 18 to 35 26 21 to 27 25 18 to 68 3B 
F * 22 to 43 35 25 to 33 20 9 to 22 16 
March 8 19 to 27 23 17 to 25 20 16 to 30 24 
April 4 11 to 25 17 12 to 10 15 9 to 38 18 
May 3 18 to 19 15 24 to 46 35 12 to 17 14 
June 2 T-to 20 18 9 9 4 to 10 10 





the pre-monsoon months in 1952 again, the phosphate 
content of the inshore water was very low, but it 
increased after the commen t of the monsoon 
rough weather that disturbed the mudbanks. It 
appears highly probable that the well-marked seasonal 
features in the biology of the shore area along this 
coast are closely related among other factors to the 
existence of these extensive mudbanks, the retention 
by them of relatively large quantities of phosphates 
(and perhaps other nutrients) and the release of these 
during the south-west monsoon every year. 

The mudbenks have also been found to contain 
fairly high quantities of adsorbed phosphate. The 
material of these mudbanks is derived partly from 
the laterite formation which fringea this coast’. An 
analysis of a sample of laterite has revealed a high 
‘adsorbed’ phosphate content, and since a considerable 
quantity of laterite silt is washed into the sea during 
the rainy seasons, this seeme to be & constant source 
to supplement the local turnover of phosphates in 
the inshore area. 

I wish to thank Dr. N. K. Panikkar, Dr. W. R. G. 
Atkins and Dr. B. S. Bhimachar for helpful oriticiam. 


G. SaSHAPPA 
Central Marine Fisheries Research Sub-Station, 
West Hill, 
Calicut, India. 
Aug. 30. 
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Occurrence of Puccinia polysora Underw. 

in East Africa 

Rhind, Waterston and Deighton reported epidemics 
of Puocoinia polysora Underw. in West Africa in 1949 
and the followmg years'. Fears were expressed that 
this disease might eventually reach East Africa. 
Plans were accordingly made for authorities in Weet 
Africa to test East African varieties of maize for 
susceptibility to the fungus, and for the introduction 
of maize varieties from Central America in the hope 
that resistant types might be found in an area where 
the disease is endemic. , 

Tho maize rust hitherto recorded in East Africa 
and generally present throughout the Territories is 
Puootnia sorghi Schw. In June 1952, outbreaks of 
maize rust, exceeding in severity any previous 
occurrence, appeared in the Coast Province of Kenya. 
Collections, which comprised the uredo and teleuto 
stages, were examined by Dr. G. R. Bisby?, who 








stated that the teleuto stage agreed exactly with the 
original American collections, thus affording final 
confirmation of an identification which remainod 
uncertain go long as the uredo spores alone were 
available. This is believed to be the first record of 
the teleuto stage of P. polysora outeide America. 

Subsequent collections of uredo material were 
examined from Zanzibar and milder attacks from 
Uganda and Tanganyika, where both species of rust 
were found occupying the same leaf. All collections 
from the Kenya Highland havo, so far, been P. sorghs ; 
and, in fact, all records of severe attacks of P. polysora 
have been from the warmer, more humid areas. It 
is hoped that the Kenya Highlands, where maize is 
the most important food crop of the native population, 
may remain free. 


Department of Agriculture, 
Nairobi. 
Sept. 26. 
ae Waterston, J. AL, and Deighton, F. C., Netwre, 100, 631 
* Buby, G. B., In Htt. 
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Cerastium arcticum Lange 


ReEoswt publications contaming references to this 
plant have used the name O. edmondstonii (Wata.) 
Murb. and Ost. in preference to the older name 
O. archoum Lange’. The objection to using the older 
name is, &ooording to Hylander, that ''there is no 
authentic, i.e. chosen by Lange, type specimen". 
But this in itself is no reason for dismissing the older 
name since the description is validly published. 
Moreover, Murbeck and Osterfeld m their description! 
only -redescribed pei ide lant. They also took the 
varietal epithet, mondstonii, and gave it 
specific rank. This is. is in contradiction to the rules of 
botanical nomenclature, and therefore the name 
C. edmondstonii is illegitimate. 

Recent work on the cytology of this jeg, using 
material collected from Snowdon in Wales and Ben 
Nevis in Scotland, has shown that the chromosome 
number is 2n = 108 (Fig. 1). Some seedlings, however, 
gave higher chromosome numbers, and ıt is suspected 
that occasionally this species may be EM Naa Vy 
by O. holosteoides Fries (O. vulgatum L.), 2n = 144, 
which grows in the vicinity. One plant, from Snow- 
don, showed a highly irregular meiosis with many 
lagging chromosomes at both first and second ans- 
phase, and it is thought that this may have been a 
hybrid, atthough it closely resembled O. arcium. 
Pollen-mother cells from other plante showed 4 
perfectly regular meiosis with n = 54. At first meta- 
phase many multivalenta oen be seen (Fig. 2), usually 
m the oentre of the cell with the bivalents arranged 
in & ring outaide them. A very similar arrangement 
has been seen in C. holosteoides. 


Fig.1. Root-tup 
ardicun Langs 


Chromosome counts for all the Britiah species of 
Cerasiium have now been made. Unpublished counts 
besides C. arotoum 9n = 108 are C. cerastoides (L.) 
Britton an = 88 and C. pumilum Curt. 2n = 90 and 
an = 95. The count for O. oerastoides, which was 
also collected on Ben Nevis, agrees with counts made 
by other workers for material collected in the 
and in Greenland’. The C. pumilum material, 2n = 90, 
which was collected in Surrey, agrees with the count 
made by Köllner! for Swiss material. In the Surrey 
material, the higher number 2n — 95 was more 
common than 2n = 90. 


aaie of semp Londen 


Mile End Road, 
London, E.1. 
Jan. 26. 


Bot. Not., 946 (1908). 
* “Fiora Danica”, 17, Fase. 50, 7 (1883). 


OLIVE E. Brerr 


* Booher, T. W., and Laren, K., Medd. Grenl, 147, 
* Bollner, R, Eeperientis, 8/3, 104 (1052). 


o. 6 (1950). 


A Method of obtaining Phloem Sap via 
the Mouth-parts of Aphids 


ArvrHouaEH aphids and ooccids are known &8 
‘sucking’ insects, suggestions have been made from 
time to time! that forces within the plant, set up 
by or even independent of the insect, assisted in the 
feeding process. Yust and Fulton’ observed fluid 
exuding from broken-off mouth-parta left embedded 
in lemons after detachment of the oocoida which had 
bean feeding there. The exudate formed pools on 
the lemon skins fram which samples were taken for 

sugar analyses. When ts on the feeding 
reaa of Aphis fabæ poli’ were extended to 
the comparison of turgid and wilting leaves on other- 


wise similar plants, the wilting leaves proved to be 


leas acceptable to the aphids. The inference that 
aphids depend lees on their own sucking power than 
on the turgor pressure in the plant tissue, to maintain 
the flow of plant sap through the exceedingly fine food 
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in Cerastiwe — Fig. 2. Firat metaphase in a mother oell of 
Prr 10B chromosomes, Ini Due ie me que 


, 89, 87 (1049). 
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| S within their maxillary 

gtyleta, was checked by sever- 
ing the mouth-parts of A. fabs 
individuale feeding on beans. 
Here, too, fluid waa obeerved 
to exude from the stylet stumps 
left projeoting from the plant 
surface 
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The technique of obtaining 
sap from severed aphid styleta 
has been developed since (by 
T.^E. M.) using the lachnid, 
Tuberolachnus salignus 
(Gmelin), à conveniently large 
species colonizing the branches 
.ofSal&» spp. That part of the 
aphbid’s rostrum which remains 
outaide the plant during feed- 
ing can be severed by a clean 

! out down on to the bark, with- 
! out dislodging the stylet tips 
from their normal situation in- 
side & phloem sieve-tube. The 
operation can be done on livmg 
insects on intact growing plants. 
The exuding sep can be collected continuously by 
Bleeving the projeotmg stylet stump in the end of a 
capillary tube. Exudate haa been oollected in this wey 
at the rate of about 1 cu. mm. per hour uninterrupt- 
edly for periods of up to four days. Very similar rates 
of honey-dew excretion were recorded from adjacent 
intact aphids, suggesting that the force responsible 
for moving the sap out of the plant into the normally 
feeding insect is ided almost entirely by the 
preasure in the phloem sieve-tubes themselves. The 
chemical evidence confirms the view that the stylet 
exudate is the same as the sap ingested by aphids. 
This method of obtaming phloem sap is now in 
routine use in a study of aphid nutrition, and might 
also be of use to plant physiologista. It is possible 
that stylet exudate differs somewhat from sieve-tube 
sap in an aphid-free plant. But the resemblance 
should be closer than that of extracts of whole phloem 
tissue, on which past studies of translocation, for 
example, have so largely been based. 


J. B. KENNEDY 
T. E. MITTLER 
Agricultural Research Council s 
Unit of Insect Physiclogy, 
Zoological Laboratory, 


Cambridge 
Sept. 26 
1 Zweigelt, Y. £5. Abt. 265 (1014). Leonhardt, I., 
S deer: Ber, Fi nbs Cie). we 0910 h 
* Yost, H. R., and Fulton, B. TL) aus opc 6 S01 CET 
* Kennedy, J. 8 , and Booth, 0. O., Amm. Appaditol., 86, 25 (1961) 


Shell Regeneration in some British 
Molluscs 


A srupy of shell RUE in Helix aspersa 
(Müller) showed that snail was &ble to repair 
its shell with rapidity, chiefly by virtue of the 
with which amosbocytes could transport ma to 
the damaged area, either from the digestive gland 
or from other parts of the shell. It waa of considerable 
interest, therefore, to investigate whether & similar 
process could operate in other Mollusca, and particu- 
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ra P uie there was any distinction between snails 
in di t habitats. 
As & result of investigations on & limited number 
of ies, carried out along the same lines as those 
for Helix aspersa', it was established that the 
following land snails could regenerate their shell as 
readily as could Helio aspersa : 


Helteide Clarallilde 
Helicella itala CL.) Bales (L.) 
Hebvelle oaporata (Montaqu) (Draparnaud) 


rugoes 
Merperss lemina!s (Montaqu) 


Buoeineld se 
Erromes MSS (Muller) Swesinos bar ird E 


It was of interest that the largest land snail, 
Achatina fulica (Ferssac.), was also able to regenerate 
ita shell. 

These terrestrial gastropods similarly stored calcium 

roduota within protein spheres in the digestive gland. 
Removal of pieces of shell in all these species stimu- 
lated amosbocytes to withdraw, materials fram these 
stores for the repair of the shell. Other amosbocytes, 
under such conditions, were demonstrated withdraw- 
ing calcium carbonate and proteins from small pieces 
of original shell placed over the damaged area. 
Poesibly all land Datmanaten are similarly able to 
repair damage to the shell. Certainly any land snail 
(anleas living continuously in & very humid atmo- 
sphere) would need to be able to protect its delicate 
internal organs efficiently to prevent desiccation. 

This regenerative ability is not shared by the 
Prosobranch Pomatia elegans (Muller). Similarly, 
intertidal Prosobranchs do not cover over damaged 
shell areas as do the Pulmonates during experimental 

iods of four weeks. Yet, by contrast, those land 
nates that wero investigated protected a 
damaged area of 1 sq. om. within three hours and 
continued to thicken the regenerating tiasues for at 
least another forty-eight hours. 

Shell repair in land Pulmonates is a oom- 
parable with shell thickening, both involving oel- 
oiflcation of fucceasive organic membranes. In those 
intertidal and marine species examined there was & 
failure to secrete an initial organio membrane over 
the damaged area. If this is artificially introduced, 
in the form, for example, of & glaas coverslip’, then 
repair is possible, although more slowly than in the 
land Pulmonates. The marine Mollusca that were 
examined and were unable to regenerate their shell, 
in the absence of an artificial covering, within & 
period of four weeks were : 


retiovleta millen Saioan m orbes 
Mud ori i Trim monacha (da Costa) 
Pete vulgata (L Nuoslie lepilna (Ly 
Peisla t) Ovensbra erinaces (1..) 
Patina panes (L.) Dwuosiaum. wadstum (L.) 
(Pennant) Hima retioulatus (L.) 
amare Opisthobranchia 
omererta Acteen tornatits 
Gibbula periret Cora) frie penton and 
Ora lenoatus (da Costa) ^ : : 
Lacuna perca (da Oosta) TLamellibranehiata 
TAttorime secatihs rudis (Maton esnppucn (E) 


(Maton) hlamys taria (L. ) 
Noriotia horad C) Gerun contests 
scm s ) 
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The freahwater species Viviparus viviparus (L.) 
has been shown by Heayaman? to repair ita shell, 
though ra irregularly and not with the same 
speed as Helix aspersa. 

Bevelandert and Heeysman? have both established 
that the marine and freshwater species that they 
examined could absorb calcium directly from their 
environment. Neither the freshwater nor the marine 
species are subjected to the possibility of desiccation 
and, provided their body fluids are isotonic with the 
water in which they are living, damage to the ahell 
need not be serious to the animal. Spherules contain- 
ing calcium were not found in the digestive ‘gland 
of the marine species that were studied. Again, 
surrounded with & constant supply, the need for the 
accumulation of caloium reserves is much less im- 
portant here than for the land molluscs that are 
usually entirely dependent on very low concentrations 
of calcium from their foods. Those that live on 
calcareous soils have & richer oeloium supply and 
consequently have thicker shells. 

The &nobooytes that carry the necessary materials 
for shell repair and shell thickening play & vital pert 
in the tion of land snails, since damage to 
the shell under natural conditions is fairly oommon, 
judged by the numbers of snaila that are found in 
the wild with repaired shells. Probably, as Heayaman 
suggests’, these same amcebocytes play only a minor 
part in the formation of new shell, since shell-growth 
and shell-repair are ae different processes, the 
former aagociated with the growth of the whole 
animal, the latter with ‘first aid’ to an injury. Land 
Pulmonates may well owe their ability to live away 
from water to the speed with which these amobo- 
cytes can work, icularly when it is found that 
none of the land onsates examined failed to pro- 
duce large numbers of these amambocytes when they 


L. E. Waaaz 
T. MITTLER 
Zoology Depertment, 
Imperial Mis of Samnio and Technology, 
on, 8.W.7. 


Oot. 10. 


1 Wagge, L. H., Quart. J. Mic. Sa., 98, 307 (1051). 

1 Bevelander, G., and Benzer, P., Biol. Pwll, 94, 176 (1948). 
*Heayeman, J. H. M., Ph.D. theis, University of London (1951). 
1 Bevelander, G., Piol. Bull., 108, 9 (1063). 


Detection of Phosphate Esters on Paper 
Chromatograms 


PHOSPHATE esters separated on paper chromato- 
grams are usually deteoted by degrading them on 
the paper with acid to give ortho-phosphorio &cid and 
detecting this by the reaction with molybdate and a 
reducing reagent. The procedure of Hanes and 
Isherwood! is based upon this and is widely used. 
This technique suffers from two disadvantages. In the 
first place, prolonged initial ‘digestion’ necessary 
to break down the more resistant esters frequently 
leaves the paper in & very fragile state ; and secondly, 
further analyses cannot be carried out on the spot 
after treatment. In order to avoid these disadvantages 
the following techni was devel: It depends 
upon. the fixation of io ions by the esters and the 
reaction of the free ferric ion with salicylsulphonio 
acid. If the paper is not strongly buffered it is sprayed 


530 , 
with 0:1 per cent FeCl,.6H,0 in 80 per cent alcohol, 
dried in air at room temperature and then sprayed 
with 1 per cent salioyleulphonio acid in 80 per cent 
alochol. Upon drying, the phosphates appear as 
white spots on & pele mauve background, ortho- 
phosphate having & band of deeper mauve surrounding 
it. The colour formation occurs only when the pH of 
the residual moisture in the pa is about 1-5-2-5. 
kis enn be-chonksd adi vetant with thymol blue, 
since the colour formation oocurB most satisfactorily 
when the paper just turns this indicator red. Further 
indications of unsatisfactory pH are that below this 
range no oolour is formed, whereas above the range 
the colour is orange-yellow and definition of the spots 
is very poor. 

When. the chromatogram is heavily buffered, 
modifications to the above reagents are necessary. 
For example, when there is strong buffering on the 
alkaline side, it may be necessary to increase. the 
concentration of salicylsulphonic acid to about 10 per 
cent ; when buffering occurs at a low pH, the sodium 
salt may be used 

Other spot indiditore of farrio ions have also given 


good resulta ; but they were either nitrogenous oom-. 


pounde that would interfere with nitrogen determina- 
tions or gave colours that faded in light. 
Before elution of the chromatogram spots 

nerd fe ML OP Alia chiabetoreds ean ba male Dy 
ee Pe ee ee 
suck as Ilford No. 50. The colour lends itself 

this, and prints can be obtained that give even better 
definition of the spots than the original chromato- 


If a sufficient quantity of ester is present, it oan 
be located on the paper before spraying with sali- 
io acid by observing the paper in trans- 
daylight or ultra-violet light from a low- 
preasure mercury lamp incorporating a Wood’s 
The technique described permits the detection of 
1-2 pgm. phosphorus, as phosphate ester, distributed 
over an area of about 189. em. The treatment is suff- 
ciently mild not to cause any significant breakdown 
of adenosine triphosphate providing elution is carried 
out on the same day as the spraying. 

We wish to record our thanks to Major L. H. Kent 
for his advice and interest. Acknowledgment is 
made to the Chief Scientist, Ministry of Supply, for 
permission to publish this communication. 

H. E. Wapa 
- D. M. Morgan 
Miorobiological Research Department, 


1 Hanes, O. 8., and Isherwood, F. A., Natwre, 164, 1107 (1949). 


Vesicular Laterite 


Tum suggestion has been made thab the vesicular 
form of lateritio ironstone owes its characteristic 
sponge-like structure to termite action, presumably 
to burrowing by these insecte before the material 
hardened. 

It is possible that termite action may be responsible 
in some instances for the perforations ; but evidence 
from the Aripo Savannah in Trinidad (which botanic- 
ally interesting area receives special mention in 
Charles Kingsley’s “At Last") indicates that vesicles 
may be a normal morphological feature. The soil 


NATURE 


March 2I, 1953 


VoL 171 


profile on this savanna consists of & grey sandy upper 
layer of about a foot to eighteen inches depth, 
grading into æ material with the consistency of 
‘Plasticine’ with pronounced reddish-yellow mottling. 
the wet season, Ma&y-Deoember, the water- 
table lies at or near the surface of the ground, whilo 
during the dry season, January—April, it may recede 
six or more feet. The site is a level one and conditions 
are correct for the development of a ‘ground-water 
laterite’. I 
By a fortunate chance during the Second World 
War, roads were made through this area for military 
purposes. The area is unfit for agriculture, and had 
it not been for this chance the present observations 
might not have been so readily made. 
Making of the roads, or more correctly the making 
of drains at the road-sides, has resulted in the ex- 
of the mottled horizon. The result, which 
could scarcely have been lioted by mere inspection 
of the undisturbed e, is that ‘ironstone’ frag- 
menta, through all degrees of hardness to 
completely indurated, have been isolated and stand 
out on short columns of softer material. They range 
in size from grain size to more than six inches in 
ecg The larger is have the grotesque 
characteristic of the ‘fomil’ laterite of Uganda 
elsewhere, dud whioh. da hU ase ars detanninad 
by the irregular shapes of the mottles from which they 
have been formed. Some of the ta show 
smooth-sided orations, the contents of which 
have been out by rain. The accompanying 
photograph illustrates one such fragment. 
p 1 
| 


It is suggested that the undisturbed profile repre- 
sents a stage preceding that which, by progressive 
enlargement and ultimate contact and fusion of the 
mottles, would furnish on induration and removat 
of the softer enclosed «material & more or leas con- 
tinuous pavement of vesicular ironstone. 

A mound-building termite does occur in the area 
(Nasuttermes ephrate)* ; but ita mounds are infrequent 
in oocurrenoo and small in sire (lees than 2 ft. high 
with a base of about lẹ ft.) There was no sign of 
termite burrows in the pits examined, and termite 
action may be excluded in this case as in any way 
contributing to the whorls and perforations of the 
Eyes material. 





lage ded will now be studied oritioelly, with the 
view o i the stages of induration, etc., and 
the findings be published in due course. 


G. ap Gror¥yIre 


Department of Boil Science and Chemistry, 
Imperial College of Tropical Agriculture, 
Trinidad, B.W.I. 
Sept. 15. 


! Russell, M. J., "Boll Conditions and Plant Growth’’, 508, Sth etii. 
(Longmana Green end Oo., London). 


‘Adamson, A. M., Trop. Agre., 17, 12 (1040). 
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(Adoctings marked with an asterisk * ere open to the public) 


Monday, March 23 
c ERA COL. oy or Bomoa Ao rais t 
Road, PN, eripi. peru ong E eed E ees 
Chemistry’. Lectures on Mareh 24 and 


totu Gidasivastad Poterr (ail Xrbaicu Coe. Loud 
Wibberiey : “Bomo Aspects of Problem 


tution, 21 Albemarte Btrest, 
her Hinton: ‘ Presen 
Chemical Hngineer'" (Annual May 


OT Kirra (at the R 
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London, Ws at 6 p.m.—8ir 
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Tuesday, March 24 


CHADWIOK PUBLIO LBOTUXA (in the Hall, Chadwick De- 
t of Otvil and Municipal Unfversity College, 
B London, W.O.1), at p.m.—Mr. H. R. Oakley: 

ealth Engineering— and Training".* 


ROYAL Socuery OF MEDICI, MWDICINE BacrION (as 1 Wimpole 
girsoh London, W,1), ab 8 D. -Diecusrion on “The Chemotherapy 
of the Reticuloses’’. 


Tuesday, March 24—Thursday, March 26 
INBTITUTE OF METALS MEALA (ah thed the Pan Lane Hotel, Phoadifly, London, 
W.1).—Ànnual General 


Tuesday, March 24 
Presidential Address. 
Wednesday, March 25 
'on “Oontrol of Quality in the Production of Wrought 


Non-Ferrous Metals". 
Wednesday, March 25 
AL Soomery oF Ants (at John Aam 8 


Mos vat, 


wos) at 280 In.—4r. “The 
his E p Ople 
aat, Boomer, Ool Made GROU? (in T Department, 
Tondon, 8A TANE ot EID p: E ional QE IRI at 3.30 
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( aa dtd. 
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in France’’.* 


Boonty oF d hens nummus PAKAL of ie Boon 
GROUP (ab Chemical House 
London, W.l D st 6.15 p.m.—Mr. N. W. F.R.B., and Dr. A. 
Thay sen: ower Bouroes of Foodstuffs” and the Future, 3) 


Wednesday, March 25—Friday, March 27 
INSTITUTION OF Naval ARCHITECTS RUMOR Pon the Wellington, 
Headquarters Ship of the Honourable oanpart of Mastor Mariners, 
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cosh dar. Spring Moni : Bedford Coll Regent's Park, 
at eg, London, 
FK.W.1).—Oonferenoe on M dr tatio Elestrification’’. 


Thürsdiy, March 26 


pairar Somay (at, the Geologio] of London, 
Baritagton House, Piccadilly, London, W.1), at 5 p.m.—Betenüfio 
pers. 

ROYAL ANTHROPOLOGICAL IXETITUTR (ab 11 Bedford 
London, W041), a$ 6.80 pam Dr. B. B Biobaku : a a al 
thor 


Thursday, March 26—Friday, March 27 
FARADAY Bogner, COLLOID AXD BIQFHTEIOS Coys (In the 
¥ .0.2).— Discussion on ''Tbe Nature and ar es of Collagen’’. 
Friday, March 27 


Bourry OY CHFMIGAL INDUSTRY, CORROSION GROUP (joint meeting 
te Oo mran BROTIOM of the 8.0.1. and the ROYAL IEPTITUTE 
in Ohemistry Lecture 


CHEMISTRY, the Theatre, The U , 
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Uis Gower tho Derai gS at 11 
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Vv al oting ; Satentific Papers. 
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IxstrTUTION OF MOOHANIQAL ENGINEERS (at Beya i Gato; Bt. 
Jumea Park, London, 8.W-1), at 6.90 pm. Annual General aoe 


INSTITUTION (at 21 Albemarle 8 London, ait 
9 pm.—8ir Hrio E.R.8.: “Count ord and ‘the Royal 
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University College, Gower Street, London, W.C.1).—Disctssion on 
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ELEOTRIOAL 

18 (April MEN 

(preferably 


matios) IN 
T). 


). 
chemistry, and with ex- 
oe in inorganic analysis) IN THE GEOLOGICAL BURYMY, Southern 
eu —The , Rhodesia House, 420 Strand, London, 


W.0.2 (April 10). 


Organiza 
Officer, Australan Saentifio 
quoting No. 170/83 Apri 11). 
UTILINATIOK SEOTION. 


TO THE 
Dtvision of Bend, Melbourne, to 
undertake research work in the ot and physical ohemisiry 
—Ths Officer, Áusirallan Saentific Liaison 
Africa, House, P London, W .0.2, quoting No. 4187 


(A 11). 
Zire omom (with hoeoars degree in botany) f potato 


orsi wiih Tor TRES AO. potato. 
House, Urgh 13 (April 11) yi dis 


B.w.1, 
(Apri 11). 
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piss ecol endir pisni 
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Recent Scientific and Technical Books 


Tunai 


FUNCTION OF TECHNOLOGICAL 
EDUCATION 


HE oollection of essays constituting the pre- 

liminary survey of the nature and efficacy of 
technical education, which the United Nations 
Educational, Scientific and Oultural Organization has 
published under the title “Education in a Toch- 
nological Soaiety’*, emphasizes the need for social 
foresight in estimating technological needs and in 
providing suitable education. Much more is intended 
by this than forecasting future requirements for 
particular olassee of technological or technical 
experts and attempting to adjust supply to demand. 
It envisages also the question of flexibility so as to 
ease transfer from one ooeupation to another, and 
the problems which are presented by changing age- 
structure and elderly workers. 

This need for social insight has been well indicated 
by & number of recent management studies in Great 
Britam ; and it is furtber stressed in an mternational 
study of the “Sense of Belonging in Industry" mado 
by two of the autbors of one of these studies, whose 
services were made available by the British Institute of 
Management. This study also has been published by 
the United Nations Educational, Scientific and Cul- 
tural Organization under the title ‘The Community 
Factor in Modern Technology”t. Following a well- 
documented review of the discords of industrial 
society, ib presents, first, twelve European studies of 
organizations which helped to maintain a community 
and of organizations which fostered the creation of a 
sense of community where none had existed, and, 
secondly, two case studies of the process of main- 
taining and fostering communities. The latter utilize 
material already reported in Great Britain; but the 
conclusions drawn regarding satisfactions in industry 
and on the need and methods for study outlined m 
the following two chapters aro not based simply on 
this evidenoe. 

The main purpose of the book is to demonstrate 
the reason for believing that industry can play a 
major part in maintaining existing, and in fostermg 
the growth of new, communities. This belief has been 
confirmed whenever the discords of industrial society 
have been strident enough to demand analysis, and 
Mr. Scott and Mr. Lynton consider it would be 
reasonable to expect that attention to the community 
factor in industry would result i many individuals 
finding the security and stability which they now 
lack. ‘This change should greatly reduce neurotic 
and anti-social behaviour: much psychosomatic 
illnese is traceable to industrial situations. Respons- 
ibility can also reasonably be expected to be diffused 
through an organization, community, region or nation, 
leading to more equal sharing of burdens and satis- 
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-mmuoh to do, and many at the periphery with no 

In drawing this conclusion, the report 18 stating in 
other words and in a fresh context the importance 
of genuine local self-government as the besis of a 
democratic Bociety, and the whole trend of the oon- 
clusions of Mr. Scott and Mr. Lynton points to tho 
vital necessity for reform at that level as much as 
for developments in industry. They suggest that a 
balance and integration of social classes and economic 
mteresta may be' expected to replace the cycle of 
domination of Society by successive groupe, and that 
the reconciliation of interests would thus be possible 
without unmanageable oonflicte. It requires an in- 
tegrated community to enable the various imteresta 
to co-operate around tbe fundamental principle that 
wealth is increased only through inereased pro- 
ductivity, not through strifo ; and the report suggests 
that our capacity to communicate with others may 
be expected to develop greatly, rendering it easier to 
become adapted to changes of all sorta, since we 
should have roots in communities, and daily practice 
of effective communication and adaptation. © ~ 

In this sense, responsible membership of a real 
community is training for livmg in the world com- 
munity ; and as status systems attuned to the needs 
of the times develop, we may expect really repre- 
sentative institutions to throw up regional and 
national leaders. Community could thus co-operate 
with community, region with region, and national 
policies could be evolved and continuously adapted. 
Moreover, the growth of many spontaneous and 
autonomous arrangements between effective social 
institutions and between communities may be 
expected to replace some national policies which 
have been born of the failures of institutions and 
communities and now hinder their growth. 

Mr. Scott and Mr. Lynton in this report provide a 
reasonable basis for such expectations ; although, in 
their summing up, they give insufficient weight to the 
obetacles and prejudices which such trends will have 
to overcome even within any one country. We may 
perhaps disregard for the present any effect they are 
likely to have on international co-operation; but in 
technological development and in both the planning 
and the content of technological and technical 
education, due weight must be given to the impli- 
cations of such factors. They are highly relevant to 
discussions on modern industrial organization such 
as Political and Economic NE has published in 
two recent broadsheete: No. 
on Monopoly", and No. 350, eR Structure of 
Industry and the Technical Revolution". 


The first; of these broedsheets traces the develop- 


ment of thought on monopoly up to the preeent time, 
when it is seen as & problem of power, and, as such, 
a question for politicians rather than economists. 
The efficacy or otherwise of the means available for 
counteracting monopoly obviously can have powerful 

ions on the development of . community 
idees; but the second broadsheet is concerned 
essentially with the various technological and other 
factors affecting the growth of business firma. 
Efficiency, it is emphasized in the Unesco report, is 
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no longer seen almost as a function of gizo; on the 
contrary, even in industries most favourably disposed 
to mass production, there is & tendency, defended 
eeeentially in social terms, to limit the size of each 
production unit. Managers tend to be regarded as 
trustees of an institution; and explicit evaluation of 
human affairs is replacing implicit evaluation. 

The PEP broadaheet is emphatic that, while 
industrial concentration has continued in the peat 
few years, the dominant forces are now technological 
rather than financial or economic. Over many years 
such factors as the development of organized research 
and the advent of synthetic materials, with, as 
corollary, the huge initial investment demanded by 
new processes, have broken down traditional barriers 
between industries and stimulated the development 
both of the firm making a variety of products ana of 
joint enterprises of several companies, not necessarily 
from the same industry. Both the mventive and 
financial resources of the nation are being canslixed 
more and. more through the large concern, whether 
publicly or privately owned. 

The prime influence ın this expansion across 
industrial boundaries has been the growing com- 
plexity of modern industry, under the inffuenoe, first 
of the chemical revolution 1a the second half of the 
nineteenth century, and later the development of 
synthetic products in the second and third decades 
of the twentieth. While the technical implications 
for different industries of-suoh developments as 
plastioe—Terylene’ and nylon, for example— have 
‘been adequately discussed, their impact on the indus- 
trial structure seems to have been neglected, and in 
diredting attention to this as well sa to the impli- 
cations of such changes for the trade unions and for 
the human side of industry, the broedsheet does a 
real service. Moreover, it puts in ite true perspective 
the seriousness of inappropriate taxation policies 
which discourage enterprise at & time when only the 
really large firm is in a position to carry the heavy 
overheads represented by research facilities and 
development from the laboratory, through the pilot 
plant, to full-scale production. 

The broadsheet quotes sufficient examples of joint 
enterprise to indicate that the analysis of com- 
petition simply in terms of competing against other 
firms in the same industry is no longer tenable. The 
corollary that each firm is competing to & greater oi 
leas extent against every other firm in the economy 
holds social as well as economic implications far 
reaching enough to warrant & comprehensive survey 
of industrial structure such as the broadsheet suggests. 
The suggestion is further supported by the trend oi 
Mr. Duncan Sandys's recent statement in the Hous 
of Commons on progress in the development of the 
use of atomic energy for industrial purposes. Nothing 
in that statement encouraged the view that powe 
obtained in this way is likely to be &vaebla on & 
significant scale for industrial purposes at an early 
date. Mr. Sandys was more concerned to emphasize 
the technical difficulties still to be overcome, and the 
need for much more experience before a oonsiderex 
judgment could be formed on the economic soundnes 
of such proposals. None the Jess, social as well a 
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workers in the Society. In this volume excellent 
photographs are reproduced of all the presidents past 
and present of the Society; some oF those are, or 
were, mally known to their British colleagues 
both for their activities as chemista and for their 
participation in the Soeiety's activities ;' but it is 
highly likely that the name of Charles L. Parsons 
is known to more chemists in the world than any 
other associated with the Society's activities. It 18 
probable that the pcs tape N of the American 
Ohemical Society by now ex the total member- 
ship of all other chemical societies outaide the Iron 
Curtain, and one can look forward with hope and 
enthusiasm to the first centenary of the Society. 
Emo K. RIDEAL 
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THE STERLING AREA IN 


AMERICAN EYES 


The Sterling Area 
An American Analysis. Prepared under the direotion 
of John M. Cassels. (Published by the Mutual 


Security Mission to the United Kingdom.) 
Pp. 672. (London: H.M. Stationery Offlos, 1951.) 
21s. net. 


the Economic Co-operation Administra- 
tion miæion to the United Kingdom began to 
function in 1948 it immediately felt the moon- 
venience of its lack of knowledge, not only of the 
United Kingdom economy but still more of the 
economies of other British Commonwealth countries 
and of that strange and amorphous organization 
summed up as ‘the Sterling Area’ with which they 
are financially linked. The information the mission 
sought was not easily available anywhere, and it was 
an excellent idea to get together & fact-finding 
committee to write an objective report on the various 
members of the Area, from the point of view both of 
those who had to administer Marshall Aid and of the 
American public, who might be expected to ĉon- 
tribute more willingly if they understood better to 
what they were contributing. The result is a hand- 
_ some vohrme, sumptuously printed in Amsterdam, 
with innumerable illustrated statistics, some of which 
are in colour, and & wealth of tables. It contains 
671 double-column pages and weighs 5$ Ib. 
American passion for large publications is very 
d^ bulb for the British to understand, and this one 
7 it would no doubt be described in the United 
tes) a ‘jumbo’ even by American standards. It is 
; ded into three parts, desoribed as books. The 
rst summarizes the main features of Sterling Area 
untried ; one chapter describes briefly the United 
tates and Canadian economies by way of contrast 
and by showing their relations to the Sterling Area. 
A brief summary of the extent and progreas of post- 
war recovery is then given, and the book ends with 
whHat is effectively a review of the Sterling Area con- 
sidered as & proposition for American investors. 
Book 2 consists of a series of lectures on economic 
geography at & fairly elementary level, going carefully 
around the components of the Area summarizing 
their economic structure: population (size, growth 
and racial structure), importa and exporta (pre- and 
post-war, by commodity and by country of origin or 
destination), external capital position and domestic 
economic policies. Book 3 consists of thirteen chap- 
ters, each of which is devoted to describing the world 
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position ın respeob of some commodity or group of 
commodities (primary products) important in world 
trade. This is done with a considerable degree of 
detail. For example, the chapter on non-ferrous 
metals gives first a table for twenty non-ferrous 
metals of United States consumption as & percentage 
of world, and of United States production. This is 
followed by an immense table of the production (by 
weight of metal content) of each of twenty-five 
non-ferrous metals in each of sixty countries of the 
world. This in turn is followed by individual studies 
of tin, copper, aluminium (including bauxite), lead 
and diamonds. 

It will be evident that Books 2 and 3 contain & 
great deal of information, some of which i8 not easily 
available elsewhere and more of which is con- 
veniently brought together for the first time. Most 
of the information has, inevitably perhaps, been 
anrpped out of books and legal documents (such as 
the constrtutions of the various countries). This 
matters less in Book 3 than in Book 2, where this 
type of second-hand knowledge, although not 
actually incorrect, can give & distorted impression, in 
that practice often develops a very different emphasis 
from that apparent in the legal framework. A short 
visit by & member of the committee to & few leading 
Sterling Area countries (such as Indis) would have 
served to correct this. Again, an over-concentration 
on trade statistics not infrequently gives & misleading 
impression, for example, in the case of Ireland, where 
invisibles in both directions play such an important 
part in the balance of payments. 

The sub-title of the work is “An American 
Analysis”; this does it both less and more than 
justice. There is virtually no analysis in the economic 
sanse. On the few occasions when an economic 
argument is put forward, it tends to be incompre- 
hensible (as when it is stated that devaluation was 
favoured because it would make British mdustry 
more efficient under increased competition from 
American exporters). The statistics are all of a vory 
‘bread and butter’ type and should not be relied on 
in too great detail. 

On the other hand, the study tries very hard (and 
on the whole succeeds very well) to attain strictly 
fair and objective attitude, and to keep American 
prejudices inst the Sterlmg Area well in the back- 
ground; in the book should do much to dispel 
them. Nevertheless, from the British angle the view 
18, of course, American. For example, the discussion 
of the change in the position of South Africa, and 
henoe indirectly of the whole Sterling Area, due to 
the failure of the price of gold to get adjusted to 
post-war levels, is delicately skated over. Again, 
while the Sterling Area restrictions on dollar 
imports sre set out at length, there is much lees 
of dollar restrictions on Sterling Area exporta, such 
as tin. 

Nevertheless, the British reader will find in the 
book much that is new to hm and on which he 
would do well to ponder. Especially important is the 
demonstration of the increased direct dollar earnings 
of Sterling Area commodities—by- i the 
traditional triangle through the United Kingdom 
(Australian wool is an i rtant example). Such 
changes as these are very largely the source of the 
increasing stram which are all too evident in the 
rigid organization of the Sterling Area. It is vital 
that we should have them i on us in order 
that they may be relieved before it is too late. 
UnsunA K. Hroxs 
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RUMFORD: A BICENTENARY 
By THOMAS MARTIN 


RVSM THOMPSON, afterwards Count Rum- 
ford, was born two hundred years ago (March 26, 
1753) at Woburn in Massachusetts, about fifteen 
miles from Boston. Distinguished as a soldier, a states- 
man, & philanthropist and a man of Bcience, it is 
probably in the last of these characters that he is 
remembered to-day. He made experiments and 
reached conclusions of fimdamental importance con- 
cerning the nature of heat; he was the author of 
a series of ““Easays’’ on various subjects in and 
applied sciencs which were well known widely 
circulated in their day ; he was & pioneer in that 
flald of activity which he himself described as the 
“application of science to the common p of 
life" ; and in the pursuit of this object he founded 
the Royal Institution in London. 
Rumford came of the Puritan stock of the original 
New England settlers, and widely though he 
departed, in the course of an active and at times 
adventurous life, from the ways of his forefathers, 
there is no doubt that their traditions left their mark 
on his character. Added to his intellectual gifta were 
a methodical imdustriousness and & frugal outlook 
which caused him to take an intense interest in the 
Prootica! details of his sahemea of welfare, while in 
is personal relations there was often a harsh dis- 
Sl curs ee ividuals which was in 
marked contrast with the professed object of his 
plans; and it is probably in these characteristics 
that we may trace his New England origin. - 
His early life was lived in those troubled years in 
the American Colonies which led up to the War of 


Ind dence. While working as apprentice to a 
sto , he showed an interest in science and 
experiment, and attended lectures at Harvard. 


Later, a8 & young schoolmaster at Rumford (later 
Concord) in New Hampshire, he married the widow, 
fourteen years his senior, of & considerable citizen of 
that place. It was here that his daughter Sarah, 
afterwards Countess Rumford, was born. . 


His military aspirations were gratified when he: 


was commissioned as major in a local regiment of 
militia ; but he was suspected by the townspeople of 
sympathies for the ist cause which were too 
ardent for their liking, and when the troubles came 
to & head he waa obliged to escape fram the town. 
Later, to avoid ion, he joined the British in 
Boston, leaving his wife, whom he was never to see 
again. Henceforth he was an avowed loyalist. 

On the evacuation of Boston, pees Thompson was 
' sent with dispatches to London, before long, such 
was his initiative and address, was established in the 
Colonial Office as an under-secretary to the Minister, 
Lord Georgé-Germam. His promotion was rapid. 
The United | States had declared their independence 
on July 4, 1770; but the war dragged on, and for & 
time Thompson returned to America, to serve with 
some distinction in command of a regiment of 
cavalry with the British forces. Peace was not finall 
concluded until 1783, when he found hi again: 
in London, a colonel with half-pay on British 
establishment. 

Seeking fresh fields to conquer, Thompeon visited 
the Continent, and after a brief return to Britain, 
during which he was knighted by King George III, 
there followed that most active and fruitful period of 


: of two years. 


his oareer when for fourteen years he served the 
Elector of Bavaria. It was in Munich, where he held 
high military rank and was Privy Counoillor of State 
to the Elector, that his constructive and 
administrative akill found their fall outlet. The 
country was backward and the administration 
inefficient and corrupt, and Sir Benjamin Thompson's 
New England soul must have revolted at the inoom- 
petenoe and neglect he saw around him. 

He introduced reforms in the army and in many 
of the Departments of State; but in none of his 
measures was he more successful than in those for 
dealing with the problem of mendicancy. After a 
period of war and political disturbanoe, the country 
was infested with beggars whose menaces and 
extortions seriously alarmed the law-abiding citizens 
of Munich. Thompson appointed a day when, with 
the aid of the military, all the vagranta in the 
capital were arrested. Houses of Industry having 
been prepared for their reception, and a charitable 
organization set up to provide the neceseary funds, 
the uine poor and infirm were relieved and the 
able boded Bet to useful work. By his enlightened 
and humane^treatment of the destitute and the 
originality and suoce of his methods in the 
Houses of Industry, he established a new system 
of philanthropy, and his ideas were afterwards 
applied, often on his personal advice, in many other 
countries. 

This work in Munich aroused his interest in such 
matters as economy of fuel, the design of stoves and 
fireplaces and the economical provision of food for 
large numbers of people; and many of his '"Easayz'", 
published later, were devoted to these subjecta. 
Rumford stoves were widely used and Rumford soup 
kitchens set up in London, Paris, Geneva and else- 
where; the soup tickets could be purchased by the 
charitable and given to the hungry. 

The Elector 1 Theodor rewarded Sir Benjamin 
Thompson by creating him a Count of the Holy 
Roman Empire, and the new Count took for his 
title the name, Rumford, of the place in New Hamp- 
shire where, after his marriage, he had first been 
established &8 a man of substance. 

He returned to England in 1798, expecting to be 
the Bavarian Minister in London, and was grievously 
disappointed when he found that the British Govern- 
ment would not accept a subject of the King as the 
representative of & foreign power. He stayed on in 
London, however, where his fame had travelled 
before him : William Wilberforce declared in Parlia- 
ment that it was “a publio bleasing in such times as 
these to have such men as Count Rumford” in the 
country. The Count became a leading member of a 

of practical philanthropists, associated in the 
iety for Bettering the Condition and Increasing 


‘the Comforts of the Poor, who were responsible at 


this time for a number of new i One of 
these, the princi object of which was to be the 
application of science and invention to the uae 
ment of the lot of the working classes, was the Royal 
Institution ; and to this establishment, founded in 
1799, Rumford devoted most of his time for upwards 


Rumford’s fame during his life-time rested on his 
public works, and the special feature of his activities, 


| 


\ 


March 28, 1953 


which distinguished him from other professed 
reformers, was his determination to apply scientific 
knowledge tothe objects of philanthropy. Much of 
his scientrfic work had a strictly utilitarian object in 
view. Throughout the period of his service in Bavaria, 
however, and indeed all through his life, he returned, 
an the intervals of his public labours, to the “more 
pleasing occupations of science and philosophical 
experiment". These private researches formed the 
subject of his periodical communidstions to the Royal 
Sooiety and other learned bodies, and it is upon them 
that hia enduring reputation as & man of science 
really depends. 

Ag early as 1778 he carried out in England a series 
of experiments with gunpowder and firearms. The 
paper desoribing this work shows that he was well 
acquainted with the work of Benjamin Robins, the 
inventor of the ballistic pendulum, and he used & 
Robins pendulum to determine the velocities of 
projectiles. A chance observation of the greater 
heating of & gun-barrel with a blank charge than 
when & projectile was fired led him to investigate the 
souree of the heat, and although his explanation of 
the observation is not very convincing, 16 shows that 
he had already begun to think in terms of the 
generation of heat by mechanical action and to 
speculate as to the nature of heat itself. 

He had made the acquaintance of Sir Joseph 
Banks and other men of science soon after his arrival 
in England; and in 1779 was elected a Fellow of 
the Royal Society. 

On & visit to Mannheim in 1785, he made some 
experimenta on heat at the Academy of Sciences. A 
thermometer was fixed at the centre of a glass tube 
having a bulb at the end, the bulb immersed im ice or 
boiling water, and the times noted for the thermo- 
meter to fall or rise through certain intervals of 
temperature. With this apparatus he obtained 
measures of the conducting power of the contents of 
the bulb—water, mercury, air at different pressures 
—or a vacuum. His discovery of the heat-insulating 
power of a vacuum, or more accurately the reduced 
conductivity of the imperfeot vacuum he obtained, is 
of particular interest, for it contains the suggestion 
of tbe principle used many years later by Sir James 
Dewar in his vacuum vessels. Another important 
observation was that moist air conducts more 
readily than dry. 

The experments begun in Mannheim were oon- 
tinued in Munich, and & more elaborate apparatus 
devised, which has been erroneously described as 
Rumford’s calorimeter, but which he called his 
“oylindrical passage thermometer". It was an 
instrument for measuring conductivity, and with it 
he made a great many determinations. One of these 
instrumenta is preserved at the Royal Institution. 
The discovery of the superior conductivity of moist 
air prompted him to measure the moisture absorbed 
by the materiale of clothing and ita effect on their 
heat transmission; and in his paper to the Royal 
Society on this subject there are observations on the 
evils of a damp climate and the dangers of sleeping 
in & damp bed. He was a firm advocate, too, of 
woollen clothing worn next to the skin, to absorb the 
moisture, and had no patience with the idea that it 
was too warm or too irritating a material for the hot 
weather. d 

An observation that, by obstructing the free cir- 
culation of air, its power of communicating heet 
could be reduced, led to a new inquiry. Other fluids 
were examined. He tells us that he had always been 
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atruck by the extraordinary capacity of stewed 
apples to retain their heat. Like others, he had 
burned his mouth with hot apple pie; and he found 
on I t that apples, containing 
aotually very little solid matter, were & much poorer 
conductor than pure water. From this it was & 
simple step to obstruct the circulation of water 
artificially, with fragments of solid materials, and in 
this way he discovered the important part played by 
convection in the transfer of heat. With a suspension 
of powdered amber in an alkaline golution adjusted 
to the same speciflo gravity, he went on to make 4 
systematic study of the convection currents in fluids 
on heating, and reached important conclusions. 

Rumford’s investigation of the propagation of heat 
in fluids, and particularly his disoovery in these 
simple experimenta of the important part played by 
convection, is one of his most valuable contributions 
to the science of heat. His enthusiasm for his dis- 
covery led him, however, to make extravagant 
claims. He convinced himself that air, water and 
other fluids were actually non-conductors. All heat 
transfer was by convection, and there could be no 
conveyance of heat in a fluid at reat; & conclusion 
which not unnaturally involved him m controversy. 

Being in need of & method of comparing the 
amounts of light emitted by the lamps in factory 
in Munich, Rumford devised an instrument for the 
purpose in which the positions of two lampe could be 
adjusted to throw equal shadows of an object on & 
goreen. This device, which proved to be thoroughly 
effective and practical, waa the first shadow photo- 
meter, described in Glazebrook’s ‘Dictionary of 
Applied Physics” as ''the earliest form of photometer 
capable of accurate work". 

Rumford also made important observations on 
radiant heat. He was surprised to find that a vessel 
of polished brass containing hot water cooled quicker 
when ıt had & covering of linen than when it was 
uncovered, and was led to examine surfaces in relation 
to their loes of heat by radiation. He discovered that 
a blackened surface gave off heat far more readily 
than one of polished metal; and he saw at once the 
practioal bearing of this observation, advocating 
polished metal dishes for serving hot food and black- 
painted pipes for steam heating. For the &oour&to 
comparison of the radiation from different surfaces 
he devised another new instrument, & differential 
thermometer or ‘thermoscope’, consisting of a glass 
tube with bulbs at the ends, containing air, with a 
‘bubble’ of spirit in the tube the movemont of which 
could be measured when the radiating bodies were 

ted to the bulbs. 

The best known of all Rumford’s experimenta, 
made with & cannon and boring tool in the Arsenal 
at Munich, is so familiar that it need not be described 
here in great detail. It resulted in & short paper, on 
the source of ths heat which is excited by friction, 
which contributed more to his scientific fame than 
any other part of his work. The bhint boring tool 
was held fixed, and entered a cavity turned in the 
end of a casting for & cannon ; the end of the casting, 
separated from the main part by a narrow cylindrical 
neck, was enclosed m a box containing water. When 
the cannon was rotated by horses, after two hours 
and & half the friction of the borer caused the wator 
to boil. 

To the onlookers, this was & spectacular demon- 
stration. For Rumford, the measurements and 
observations he made convinced him that any 
theory, such as the caloric theory, which attributed 
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material properties to heat, was no longer tenable. 
To quote from his paper: “It appears to me to be 
extremely difficult, if not quite impossible, to form 
any distinct idea of anything capable of being excited 
or communicated in the manner the heat was excited 
and communicated in these experiments, except it 
be motjon"; motion, that is, .of the oopstituent 
particles of the heated body. He claimed no originality 
for this oon ion; but the investigation confirmed 
his views, held in opposition to many of his oon- 
temporariea, on the nature of heat and ite relation to 
pacha action; it had a decisive effect in over- 
throwing the caloric theory, and it paved the way for 
the later conception of heat as & form of energy and 
the measurement of its mechanical equivalent by 
J. P. Joule. 

A good deal of controversy was aroused by Rum- 
ford’s publiahed researches. Berthollet endeavoured 
to explain the cannon-boring experiment or a caloric 
basis. Men of science in Great Britain, while they 
accepted his demonstration of the part played by 
convection in the propagation of heat, rejected his 
view that fluida were non-conductors. John Dalton 
condemned this theory, and repeated Rumford’s 
experiments in his own way to prove that fluida could 
conduct. Nevertheless, he expreesed high appreciation 
of the demonstration Rumford had given that oon- 
veotion currents were the main cause of the diffusion 
of heat in fluids. Others leas discerning than Dalton 
saw nothing but error and even h isy in his 
writings. A spiteful article m the Edinburgh Review 
accused him of ‘borrowing’ and, claming as his own 
the invention of the differential thermometer from 
Leslie. Rumford was obliged to write a ‘Historical 
Review” of his work on heat to defend himself, which 
is remarkable for ita moderation compared with the 
il-netured criticiam which was levelled at him. 

Rumford made mistakes, due in part to his isolation 
and ignorance of what others were doing at the time 
he was making his own experiments, and he leid 
himself open to oriticiam by the prolixity and 
repetition of which he was often guilty in his writings. 


But later generations have endorsed the opinion of ` 


Dalton, and given oredit to him for what was new in 
his experiments and valuable in his theories on the 
nature of heat. 

In 1802 he left England again, to settle in Paris, 
where he married the widow of Lavoisier. The 
marriage proved unhappy, and he retired to a villa 
at Auteuil, where he carried on his experiments. 
Although pressed to do so by friends, he never 
returned to Amenca. He died in 1814. 


RUMFORD AS A SCIENTIST 


N a Friday Evening Discourse delivered at the 
Royal Institution on Maroh 27, Sır Erio Rideal 
gave an account of the life and work of Rumford. 
The Discourse was accompanied by expermental 
demonstrations of many of Rumford’s investigations. 


The following account indicates the great width of 


his purely scientiflo mteresta. 


ltumford's name is y associated with his 
experimenta on heat. his day the nature of heat 
was & subject-matter of controversy. Acoording to 
one view, heat was & material substance termed 
‘caloric’ which, fluid-like in character, could penetrate 


NATURE 


March 28, 1953 


all space, was aself-repulsive, and was strongly 
attracted by matter. On the other hand, heat was 
regarded by Boyle and Hooke as & form of energy, 
& ‘mode of motion’.  Rumford's experiments in 
support of the energy theory were very far-reaching 
and embracing. The experiments on boring cannon 
which he carried out in Mannhem are well knowm 

Later, Rumford devised a simpler apparatus in 
which by friction between metal plates he was able 
to heat water ing the plates. He showed 
that the supply of heat generated in this way was 
inexhaustible, and he could detect not the shghtest 
change in either the weight or speciflo heat of the 
system. It is interesting to note that his experimenta 
led to the value of 1,084 ft.-lb. as the amount of 
work required to raise the temperature of I Ib. of 
water by 1°, while Joule’s later more precise measure- 
ments gave 772 ft.-Ib. Rumford himself believed his 
value to be an over-estimate. He was thus the first 
to determine the mechanical ivalent of heat. 

Rumford was the first to show that heat could 
travel through a vacuum, that is, in the form of 
radiation. He showed that radiation could take place 
more readily from blackened surfaces than from 
polished metals. He likened this radiation to the 
acoustic waves given off by a bell when struck, and 
beheved that the radiation of cold or frigorifio 
radiation, although different from the radiation of 
heat, yet obeyed the same laws. In 1800 Rumford 
repeated in the Royal Institution the experimenta of 
Pictet on focusing cold by means of mirrors, an 
experiment shown here repeatedly by Tyndall. To 
Rumford we are also indebted for the discovery of 
the sles of heat by convection. He demon- 
strated the existence of convection currents by 
suspending powdered amber in dilute caustic soda of 
the same specific gravity as the amber. When a 
cylinder containing this suspension was plunged into 
boilmg water, the convection currents rising at the 
sides and moving downwards at the axis were clearly 
seen. This experiment was published-in his seventh 
essay in 1797, but-it was not until 1834 that Prout 
gave the name ‘convection’ to this method of heat 
transport. 

The stoves invented by Rumford for domestic 
heating have often been mentioned. He observed 
that only one-fifth of the heat generated by the fuel 
is radiated into the room: the reat up the 
chimney. He showed that the most offootive 
between the sides and the baok is 185°, and the 
width of the back only one-third of the front opening, 
the back and sides rising perpendicularly until they 
joined the breast of the fireplace, while the throat of 
the chimney was to be only about four inches wide. 
The inorease in warmth was found to be one-half to 
two-thirds as compared with the traditional open 
fireplace. 


Lo every parlour, drawing room I see 

Boaste of thy stoves and talks of nought but thee. 

Yet not alone my Lady and Young Misses, s 

The cooks themselves could smother theo with kisses. 
' Yee, Mistress Cook would spoil a goose, a steak, 

To twine her greasy arms around thy neck. 


In Paris Rumford devoted himself to improvements 
of the Argand burner and to the construction of a 
calorimeter in whith the producta of combustion 
passed through & serpentine tube rmmersed in a 
known volume of water—indeed, a very modern 
device. He displayed ecoentroity by wearing white 
clothes in winter, since these radiated leas heat than 
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dark ones. In these clothes he drove around Paris 

in a coach with extra broad rim wheels made to his 

own design. Here, however, he made himself un- 

pular with the French scientists, especially with 

Tanad, with whom he also differed m views 
ing surface tension. 

In 1782, greatly improved oil lighting by 
utilixing & hollow cylindrical wick which permitted 
air to be drawn up on each side of the wick. As in 
modern paraffin lamps, the burner was situated 
above the oil reservoir. At that time only colza and 
similar high-viscoaity burning oils were available, 
and, in consequence, the height of the flame was 
small owing to the low rate of capillary ascent. 
Rumford rmproved the lamp by feeding the oil from 
a circular reservoir maintained at the same height as 


the wick. In 1800 the reading and lecture rooms of , 


the Royal Institution were illuminated with the new 
Rumford—Argand lamps. 

For testing the most suitable shade to be made, 
as Rumford states, "of such substances as disperse 
light without destroying it", he devised the candle 
photometer, still in use to this day. Rumford at a 
later date designed a portable lamp with a flat wick, 
and several of these are to be found in the museums 
in Massachusetts. 

Rumford published several papers on oepillarity 
and demonstrated for the first time the now well- 
known experiment of flotation of a needle at an 


air-water and at an ether-water interface. He con- , 


cluded that liquids such as water are bounded by a 
pellicle on which the needle can rest, and that air 
retention under the needle is not the seat of the 
mechanism of flotation, as was suggested at the time. 
We now know that the molecules in the surface layer 
of & liquid are a little farther distant from one 
another than those in the bulk phase, and if they 
are so separated there must be net attractive or 
cohesive forces operating between tham; thus the 
concept of & pellicle was not so erroneous aa Laplace 


supposed. 


ORIGIN OF ACQUIRED DRUG 
RESISTANCE IN BACTERIA 


By Pror. JOHN YUDKIN 


Department of Physlology, Queen Eltzabeth College, 
University of London 


Varlation In Micro-organisms 

T is characteristic of micro-organisms that they 

readily become adapted to changes in 'environ- 
ment. This plasticity shows itself in such ways as 
the development of highly speoiflo virulence or of the 
ability to grow in unusual media. In undergomg this 
adaptation, it 18 sometimes ible for new strains 
to arise differmg considerably from the original 
strains. 

The problem of the mechanism by which such 
induced variations are brought about has been the 
Subject of much speculation during the past twenty 
years or Bo. Particular attention has been given to 
the induction of variation by changes in chemical 
environment, the most notable examples being the 
induction of specific enzymes (‘enzyme adaptation’) 
and the induction of reaistanoe to drugs (‘ i 
drug resistance’), It was while workmg in this field 
of enzyme adaptation that I described and dis- 
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tinguished the two most likely mechanisms of 
induced variation’. One of these was at that time 
called simply adaptation; a better term would be 
direct induction. This postulated that the change 
was directly induced in (potentially) all the cells by 
an interaction between the cells and the new chemical 
environment. An example of this is the induction of 


the ability to ee aah in some species of 
yeast which are no unable to do this. 

The second mechaniam by which induoed variation 
might be brought about was originally referred to a8 
‘training’. This postulated the occurrence in & culture 
of rare mutants having the character of the new 
strain; the effect of the new chemical environment 
was entirely selective, in that the mutant cells, but 
not the non-mutant cells, were able to grow in it. 
Likely examples of mutation with selection &re the 
occurrence of lacto-fermenting strains in Bacterium cols 
muiabile* and the development of strains of Staphylo- 
coccus aureus highly resistant to streptomycin’; it 
is still not certain, however, that these are not in 
fact examples of direct induction‘. 

It is, of course, possible that both mechaniams may 
occur simultaneously, so that the new chemical 
environment both induces a change and selects it. 
Apart from this possibility, however, all workers in 
the fleld of induced variation in micro-organiams have 
considered only these two possible mechaniams. This 
is especially noticeable in the problem of acquired 

Tesistance in bacteria. Demerec’ considers 
that the effect of a drug in producing resistant strains 
is in selecting rare spontaneously arising resistant 
mutants. On the other hand, Hinshelwood and his 
co-workers have in & large number of publications 
taken the view that drug resistance is similar to, and 
is indeed a form of, enzyme adaptation which oan 
occur in potentially all cells. The drug induces in 
each oell & change in enzymatic structure which 
enables ıt to carry out essential metabolic processes, 
for example, by producing alternative pathways to 
those blocked by the drug. 

The assumption universally made, that there are 
only two possible mechanisms by which variations 
may be induced in bacterial cultures, has led many 
workers to support one theory by oriticiam of the 
other. For example, Hinshelwood frequently pointa 
out that the theory of mutation with selection would 
Sme & number of assumptions which he considers 

y; in consequence, the theory of direct 
induction is preferred as being simpler, more plausible 
and more economical in unproved assumptions. 

The fact that the debate has continued for many 
years is partly because the technical aspects of the 
work do not lend themselves to crucial experimenta 
which oan.decide the issue. In some instances of 
enxyme adaptation, it has been possible to induce 
the change in cella that are virtually not dividing, 
which must imply direct induction. In acquired drug 
resistance, however, it seams to be to grow 
organisms for many generations, often with numerous 
sub-cultures, in order to induce the change. Clearly, 
it is possible in these circumstances for either mutation 
with selection, or slow direct induction, to act m 
producing the change. 

In spite of thoes difficulties, I suggest that there 
are now sufficient experimental facta to throw doubt 
on both of the currently accepted theories in so far 
as each attempts to explain completely acquired 
drug resistance in bacteria. A third theory is pro- 
posed which, it 1s claimed, is in conformity with 
existing knowledge, and lends itself in some measure 


~ concentration of the induocer*. The 
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to deductions capable of being tested experimentally. 
Before, however, describing this new theory of ‘clonal 
variation with selection’, it will be profitable to 
examine in & little more detail same of the facts 
known about the phenomenon of acquired drug 
resistance. 


Essential Features of Acquired Drug Resistance 


- . (1) An organism, sensitive to a given concentration 
of drug, may ire & resistance to this or to higher 
concentrations if it is grown in the presence of the 
drug. Occasionally, maximal resistance is attained 
by one sub-culture in the presence of ; more 
ilte; increasing Teaistance is achieved gub- 
culturing 


to intermediate concentrations. 

(2) The apparent resistance of a culture varies 
with the size of the inoculum used. That is to say, 
the concentration of in which the organiams 
will grow will be larger if a number of organisms 
is inoculeted into it. 

(8) The training of the organisms to in 
otherwise lethal concentrations of drug invo not 
only the mere sbility to do so but also an increase in 
the ease with which they grow. This ia shown by & 
gradual reduction in the mean generation time and 
in the lag, and an increase in the size of colonies on 
solid media, as the process of training is continued. 

(4) When & resistant culture is grown in the 
absence of drug, reversion to non-reaistance may 
occur. This may be a complete reversion to a culture 
as sensitive as the original, or it may be a partial 
reversion to & lower degree of resistance. In some 
instances, no reversion oocurs, and the degree of 
acquired resistance is retained. The last possibility 
is more likely to occur if the trained cella are 
repeatedly sub-cultured in the presence of the drug 
very many times. ' 


Interpretation of Essential Features according to 
Current Theorles 


Let us now examine the current explanations of 
these facts &ooording to the two theories of direct 
induction and mutation with selectian. 

(1) Graded resistance. The fact that a culture may 
be made resistant to a chosen concentration of drug 
1s in conformity with the theory of direct induction, 
since it is known that the degree of enzyme adapt- 
ation by direct induction is d on the 


with selection must here 


number of known drugs as well as no doubt for a 
much larger number of drugs which have not yet 
been examined experimentally, it can be isted 
why Hinshelwood casta doubt on the ry of 
mutstion with selection. 

(2) Size of 4nooulum. Direct induction involves the 
concept of opposing factors simultaneously affecting 
the bacteria over & period of time. On one hand, 
epo acies aar i te doe Di 
adj t necessary to by 
systems. On the other haad; tha drop eeidde the 
death of continuously moreasing numbers of celle. _ 
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Thus the larger the number of cella inoculated into 
the drug containing medium, the greater will be the 
chance 

equipment 
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some will develop the necessary enzymatic 
to grow in its presence. The theory of 
mutation would merely suggest that the chances of 
& drug-resistant mutant being present is obviously 


. larger in a larger inoculum. It is not easy to see, 


however, why there should be a continuous apparent 
inorease in the degree of resistance with increasing 
inocula. 

(8) Rate of growth of trained cultures. Woe have seen 
that, in the presence of drug, cultures at first grow 
slowly. The rate gradually increases if they are sub- 
cultured into the same concentration of drug; but it 
SE oe ce Ave ener Pong using they 
still grow slower in the presence of drug than in ifa 
absence. . Direct induction would no doubt explain 
this on the basis of the increased strain put upon the 
organiams in developing the alternative enzymatic 
systems. The mutation theory simply states that 
the resistant mutants are alower variants. 

(4) Reversion. According to theory of direct 
induction, a trained culture will or will not revert to 
the original sensitive- strain ing on whether 
the induction has or has not been sufficiently 
‘impressed’ upon the cells. After a moderate degree 
of training, for example, twenty passages in tbe 
highest oonoentration of proflavine, Hinahelwood 
found & rapid though incomplete reversion when 
cultures of Bact. lacis aerogenss were grown in the 
absence of drug’. However, after eighty passages in 
the presence of proflavine, reaistance persisted i 
many~sub-cultures in the absence of proflavine. 
Hinshelwood postulates that the earlier stages of 
direct induction involve same mechanical strain in 
the organiam. When the strain is released by growing 
the cells in the absence of drug, the new enzyme 
systems partly to reach a stable level associ- 
ated with the mild resistance of an equilibrium state. 
The later stages in prolonged induction, however, 
gradually produce more complex changes which 
stabilize the new enzyme systems, and so permit the 
retention of full resistance, even in the absence of drug. 

The theory of mutation with selection explains 
Teversion as being due to back mutation or tho 
incomplete elimination of non-mutant cella, together 
with the selection of non-resistant cella when they 
are assumed to grow faster than the resistant strains. 
That prolonged traming may result in cultures which 
do not easily revert is to be explained by a parallel 
selection of faster growing mutanta with selection of 
the resistant mutanta*'*, 


Theory of Clonal Varlatlon with Selection 
The theory of clonal variation with selection 
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Fig. 1. Distribution of resistance in the progeny of a& single cell 
in adeense of drug 
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Proportion of population 


Fig 2 Distribution of rearstance in populattons of bacteria grown in absence of 
drug. A, ou ture from single cell; B, after a few gub-cultures ; O, after several sub- 
distribution curve 


ou tures—‘permanent’ form of 


this to occur, it is only necessary to imagine that at 
division the systems responsible for drug resistance. 
are not necessarily distributed in amounts 
between the daughter cells. Within limits which will 
be defined later, the result is a clone of calla the 
average resistance of which is that of the parent cell, 
but with & distribution of resistance of the mambers 
of the clone around that of the parent cell. 


Model of Acquired Drug Resistance by Clonal 
Variation and Selection 

It is reasonable to suppose that the probability of 
an unequal distribution of resistance in da 
cells on division is inversely rtional to the size 
of the inequality. That is, the dividing cell is most 
likely to give two equally resistant cells, leas likely 
to give of slightly different resistance, and least 
likely to give cells of very different resistance. The 
resultant clone from a single cell would thus have 
& resistance in itg members which would be of a 
Gaussian or similar distribution. For our simple 
model, however, we shall assume that division always 
occurs with balanced asymmetry, one daughter cell 
having & higher resistance by a fixed samall amount, 
the other having a lower resistance by the same 
amount. Repetition of this process produces a family 
of cella with binomial distribution of resistance 
(Fig. 1). 

With given condi- Concentration 
tions of composition and of | drug 
volume of medium and 1 
of time of incubation, á 
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6 4 1 
10 5 

19 16 6 
90 907 200 119 

1,001 2,481 2,630 1,011 
42 107 198 110 
94 254 340 849 
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proportions of which 
are distributed a&eoord- 
ing to the ourve A 
in Fig. 2. A small 
volume taken from this 
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low resistance. Thus an inoculum the 
volume of which is one-thousandth of 
the whole medium is not likely to oon- 
tain cella the of which is 
much leas than one-thousandth of the 
total population. Nevertheless, the 
inoculum will contain some oels of 
higher and some of lower resistance 
than that of the original single oell. 
The population arising from this in 
the second volume of medium will 
therefore have a wider spread of re- 
sistance, something like curve B of 
Fig. 2. 

During further sub-cultures, the spread 
will increase until it reaches a degree 
which we may represent by curve C. 
If we assume that we have used stand- 
ard conditions of inoculum, volume 
of medium, time of incubation and 
the like in our sub-culturmg, we now 
find that no further spread of distribu- 
tion in resistance occurs in later cultures. 
The spread among the cells of our moculum increases 
during growth to give curve O, but no further; it 
18 cub short when growth ceases in the limited medium, 
or when the culture is discarded after an inoculum 
is taken. Thus the standard inoculum for subsequent 
cultures will contain oells of the same degree of 
spread. Curve OC thus representa the sort of dis- 
tribution that will exist in a culture normally being 
used in the laboratory. 

When an inoculum is made into medium con- 
taining drug, of a concentration in which only the 
more resistant cells fram the inoculum can grow, & 
situation will arise of which the earliest stages are 
represented in Fig. 3. In this, we see what occurs 
in a cell with a resistance just greater than that 
represented by the concentration of drug present. 
The drug acts as & ‘bar’, killing or at least preventing 
the growth of those cells which, because of ‘clonal 
variation’, have a resistance below that represented 
by the concentration of drug. As & result, only those 
cells to the right of the bar are able to grow, and a 
continuation of the process indicated in Fig. 8 can 
be shown to give a population of cells with a dis- 
tribution of reaistance shifted to the right. Eventually, 
after very many generations involving many sub- 
cultures, the shifted distribution curve will be similar 
in form to that of the original culture (Fig. 4). 


Generation Populetlon 
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and not contain the 
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Even the slight ahift to the right in the first culture, 
however, will mean that an inoculum from it will 
contain cella of higher resistance than an inoculum 
from the original culture. These cells from the éulture 
grown in drug will therefore grow in con- 
centrations of drag. The culture has thus been 
‘trained’. 

Growth in these higher concentrations of drug may 
perhaps give the game sort of effect as the first oon- 
centration used, and s further shift to the right may 
oocur. With some organisme, trained to some drugs, 
it may be possible to repeat the & number of 
times, and produce progressive ining’. ` 

Sooner or later & limit will be reached, beyond 
which ‘training’ cannot be induced. This represents 
the limit of possible clonal variation, the maximal 
degree of resistance possible for cells of the given 
strain in the given drug. i 

Here a new situation arises. Growth in the highest 
possible concéntrations of drug will be limited on 
two sides. As well as the ‘bar’ to the left of the 
resistance curve, representing the concentration of 
drug, there will be & ‘bar’ to the right, representing 
the maximal possible resistance. Since cells which 
have maximal resistance cannot on division give cella 
BP RH TERE, wer aay aaa (iat My BUR 
either two ocells of maximal resistance or one with 
maximal resistance and one with slightly lower 
resistance. In either evant, there will be a tendency 
for cultures repeatedly grown in maximal concen- 
trations of drug to give an increasing proportion of 
cells with maximal resistance, and a decreasing pro- 
portion of other cella. It oan be shown that the 
distribution curves of cells grown in the highest 
concentrations of drug will have the forms shown in 
Fig. 5. 


Basis of the New Theory 


The theory rests on the assumption that & bacterial 
cell might divide asymmetrically in respect of drug 
reaistanoe, giving one daughter oell with leas and one 
with more resistance than the parent cell. This is 
not a difficult assumption to make. It is indeed more 
difficult to imagine that the material upon which 
resistance depends, probably & system of enzymes, is 
always and inevitably distributed in exactl equal 
amounts between the two cells arising from division. 

It is known that the cels of a pure culture of 
bacteria do not show identical resistance to a drug. 
AL workers in this fleld are familiar with suryivor 
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curves in which are represented the number of oells 
surviving with imoreasing concentrations of drug. 
Such & curve could readily be reconstructed in the 
form of a distribution curve, in which would be 
plotted the number of cells killed rather than the 
number of cells surviving at each concentration of 
drug. We have moreover shown, in confirmation of 
Hughes", that single cells of an original culture may 
give populations having slightly but measurably 


Interpretation of Essentlal Features according to 
the New Theory 


Let us now see how this hypothesis would explain 
the features of &oquired drug resistance which were 
(1) Graded resistance. That resistance can be 
induced in & culture to a predetermined level, by 
growing the organisms in a predetermined oonoen- 
tration of drug, follows di from the oonoeption 
of a oontinuously graded resistance arising by 
distribution at oell division. 

(2) Sise of tnooulum. The dependence of the obn- 
centration of drug in+which a culture will grow on 
the size of inoculum also follows directly, fram the 
theory, since the larger the inoculum the greater the 

' of resistance within the cells. 

(8) Rate of growth. When an inoculum from afi 
untrained culture is placed in medium containing 
drug, there exist two factors which result in & 
diminished rate of growth. The first is that only the 
more resistant oells in the inoculum will be able to 
grow. If only one in a hundred cells in the inoculum 
can survive the concentration of drug, it will in effect 
increase the number of generations to reach & given 
number of cella by six or seven. The second factor 
decreasing the -rete of the culture is the 
division af those cells of the inoculum the. resistance 
of which is only just above that for the existing 
concentration of . When these divide, they 
would each give, according to the model, one cell of 
higher resistance and one of lower resistance. The 
latter or one of its early progeny would not be able 
to divide further, so that the result of the first few 
divisions of cells with ‘marginal’ resistance would be 
to give & low rate of increase of cells (soe Fig. 8). If 
the inoculum contains a high proportion of such oells, 
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the morease in the number of cels in the culture 
would be smaller than in & normal culture and the 
apporeni mean generation time would be increased. 
This point is discussed in more detail below. 

As a result of these two factors, an untrained culture 
inoculated into medrum containing drug would show 
& longer lag and mean generation time. If this 
culture is repeatedly inoculated into the same con- 
centration of drug, there is & gradual building up of 
a distribution curve similar to that of the original 
culture, though displaced to the right. An inoculum 
from this will then have fewer cella which &re sensitive 
to the concentration of drug being used, and fewer 
of ‘marginal’ resistance. Growth will therefore not 
be retarded so much by these two factors and 
‘training’ will have occurred in the sense of a decrease 
in lag and mean generation time towards the normal. 

When 'traming' is ee and the organism is 
grown in the highest possible concentration of drug, 
we have the situation we described as involving the 
existence of two ‘bars’. The distribution curve will 
be a narrow one, bounded on the left by the oonoen- 
tration of drug and on the right by the maximal 

le resistance. It was suggested earlier that the 

ber might exert ite effect by moreasing the 
proportion of cells with maximal resistance. The 
existence of the ‘bar’ df drug concentration so close 
to that of maximal resistance must mean that oells 
with leas than maximal resistance can very easily 
give rise to cells sensitive to the concentration of drug. 

One would therefore expect that, for the first few 
sub-cultures at least, there would always be a fairly 
large proportion of cells which cross the ‘bar’ of drug 
concentration and do not divide further. This would 
mean both & prolonged lag period and an increase in 
apparent mean generation time. As the proportion 
of cells with maximal resistance increases in the 
cultures and in the inoculum, the lag becomes shorter 
and eventually normal. However, so long as a fair 
number of cells arise with resistance low enough to 
croes the ‘bar’, the apparent mean generation time 
continues to be abnormally high. Whether the mean 
generation time ever becomes normal will depend on 
the relationship between the spread of resistance at 
each cell division and the nearness of the 
drug concentration to that representing 
resistance. For example, the mean aes time 
is more likely to continue to be prolonged if the cells 
of maximal resistance give on division cells of unequal 
rather than of equal resistance. 

(4) Reversion. When training has occurred for a 
relatively short time, the distribution of resistance 
may not yet have reached ita final form. It will be 
such that the proportion of cells with resistance lees 
than the mode will be higher than the proportion 
with resistance greater than the mode. This pro- 
portion will be represented in an inoculum, so that a 
culture from it m the absence of drug will give a 
distribution curve which spreads farther to the left 
than to the right, and with a mode to the left of that 
of the distribution curve of the cells from which the 
moculum has been taken. Depending on the organism, 
the drug and other factors, this shift to the left might 
be sufficient to make the culture measurably lower in 
resistance than that grown in the presence of drug. 
The culture would then have shown reversion. 

We have sean that it may i sub- 
cultures in the presence of drug for the change in the 
distribution curve to be leted. When this stage 
has been reached, there is a small proportion of 
cells with a resistance to just the concentration of 
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drug used. This is particularly true when high 
concentrations of drug are used, which we have sug- 
gested lead to & gradual accumulation of cells of the 
highest possible resistance. 

Thus, the longer the cells are trained, the more 
permanent is the resistance acquired. This is in 
conformity with experimental findings. 

Some Consequences of the New Theory 

A series of experiments has been planned to test 
some of the possible consequences of the theory of 
clonal variation with selection. So far as these 
experiments have been carried out, we have obtained 
resulta with Bact. coli and proflavine which conform 
to theoretical predictions". 

(1) Differences between recently isolated and older 

a single cell. The theory predicte that 
the ‘spread’ of the distribution curve of resistance in 
a culture derived from & single cell should reach ita 
maximum only after several sub-cultures. The first 
culture from the single cell, that is, should have a 
narrow range of resistance and should consequently 
not be so easily trained. Our experiments have shown 
that the curve of & recently isolated culture is indeed 
narrow and widens during a few sub-cultures, and 
that it is usually not possible to train the culture, 
except perhaps to & slight extent, until it has been 
sub-cultured a few times in the absence of drug. The 
fact that a newly isolated culture may be incapable 
of being trained and thus differ qualitatively from an 
older culture has, so far as I know, not previously 
been recorded. It may obviously have led to 
erroneous conclusions being drawn by investigators 
who have examined only recently isolated cultures 
for their ability to acquire drug resistance. 

(2) Rate of growth tn the presence of drug. One of 
the reasons offered by the theory for & decreased rate 
of growth in the presence of drug is that organisms 
of remstance close to the concentration of the drug 
used m&y give rise to cells of lower resistance which 
will then not divide further. From the distribution 
curve, one oan determine a concentration of drug at 
which & high proportion of cells would have this 
‘marginal’ resistance. If serial dilutions of the culture 
are made into this concentration of drug, one should 
find that at first only the lower dilutions, which are 
likely to contain some of the rarer cells of higher 
resistance, will ahow growth. The higher dilutions 
are likely to contain only cells of marginal resistance, 
and so are likely to give a considerably reduced rate 
of growth. The result would be that the a 
count is at first amall, say after the usual 18-24 hours ; 
later, the apparent count would be very much 
greater. This difference would not occur when either 
somewhat lower or somewhat higher concentrations 
of drug are used, since the proportion of cells of this 
Bae es resistance is in these stances relatively 


` on experimental resulta are in conformity with 
these predictions. 

: Discussion 

The model of the method by which drug resistance 
may be acquired by micro-organisms has deliborately 
been kept as simple as possible. Nevertheless, ıt 18 
suggested that the elaboration of this model in more 
realistic terms does not undermine ita essential 
claim to provide a satisfactory explanation of the 
phenomenon. 

We have seen that the assumption in the model of 
a fixed asymmetrical division of & cell in respect to 
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ita resistance to a drug is in fact leas likely than a 
variable asymmetrical division, with a decreasing 
probability of daughter cells arising with increasingly 
different resistance from that of the parent cell. 
From a statistical point of view, however, the simpler 
assumption, which lends itself more easily to the 
construction of the model, leads to much the same 
conclusions. 

It has also bean implied that the resistance of a 
cell, once it has arisen from division of a parent cell, 
‘is constant. It has, however, been that 
resistance varies throughout the life-cycle of a cell”. 
‘This again would not alter in significant way the 
-deductions from the theory. It would, however, mean 
that, with & given concentration of drug, cells of 

inal’ resistance would be more likely to be 
affected by the drug as their resistance varied during 
their This would have two effects. First, 
there would be & rather more rapid shift to the right in 
the distribution curves of cella grown in the Y 
of drug than is suggested by Figs. 8 and 4.. Second, 
those concentrations of drug which ooincide with a 
‘high proportion of cells of ‘marginal’ resistance would 
affect more cells than we have suggested, and cause 
an. even greater effect on lag and on mean generation 
time. 

It may be argued that the theary of clonal variation 
has no advantages over that of mutation, and indeed 
that the variations in resistance which we have 
described are due to mutational changes im the 
genetio constitution of the organism. It is true that 
one may take the view that the differance between 
these two theories is only one of terminology. But 
it Js suggested that the insistence on the use of the 
term mutation to describe the continuous variations 
of resistance which exist in & culture distorta the 


proportion of organiams. Not only are the variations 
No dekha ae ulodal’en balkan to Heic bin of Dec 
ing regarded as continuous, but aleo they occur in a 
very large proportion of the cells. Indeed, the type of 
distribution of resistance occurring in a culture is 
cells of slightly 
higher or slightly lower resistance the mode, as 
there are cells with modal resistance; there are 
altogether many more cells of resistance different 
from the modal than cells with modal resistance. As 
we have said earlier, it is most improbable that there 
could occur the vast number of gmall mutations 
which would socount for the many degrees of 
resistance which oells may develop for many drugs. 
There is, of course, no doubt that many of the 
properties of mi are genetically oon- 
trolled, and that these may include the capacity to 
undergo variation such as enzyme adaptation and 
rimis mam ity to become resistant to & drug. 
everthelesa, 
mi i is that the material 
and the somatic material are identical. The whole of 
ie ee 
cels. It is therefore quite conceivable—we have 
earlier said ib is even quite probable—that division 
may not be completely symmetrioal and the dis- 
tribution of material from the parent oell to the 
daughter oella not exactly equal. In eo far as this 
material includes the enzymatic Systeme or other 
mechanisms which constitute drug resistance, the 
daughter cells may therefore have & somewhat 
different resistance fram that of the parent cell. 
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Finally, it should be reiterated that the i 
of clonal variation with selection does not imply that 
mutation or direct induction do not play & part in 
producing variations in cultures grown in specific 
chemicel or other environments. It ia suggested only 
that this mechaniam might more readily explain same 
of the examples of acquired drug resistance. It is 
tempting to suppose that the easily induced changes 
in bacteria and especially viruses grown in specific 
hosta or specific tissues are also brought about by 
clonal variation with selection ; but it ramains to be 
Been Ww. the same meohanimms underlie these 
and other examples of induced variation. 
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NEW FELLOWS OF THE ROYAL 
- SOCIETY 


T the meeting of the Royal Society on March 19, 
the following were elected to fellowship : 


Ds. J. 8. Axupzgson, deputy chief sciantific offloer, 
Atomic Energy Research Fatablishment, Harwell, 
distinguished for his contributions to inorganio' 
chemistry, particularly in connexion with the 
chemistry of the metal carbonyls, complex salta, 
and non-stoichiometric compounds’ 

De. Kanser Barny, assistant director of research 
in the Department of Biochemistry and Fellow of 
Trinity College, Cambridge, distinguiahed for his 
biochemical researches on the proteins of musole. 

Paor. H. Bazororr, fesor of physiology, 

i n School of Physiology, Bt. Thomas’s 
Hospital, London, 8.E.1l, disti i for investi- 
gations respecting the blood supply to .human 
muscles. 

Dz. J. BARKER, reader in plant physiology, Univer- 
sity of Oambridge, distinguished for investigations on 
the carbohydrate metaboliam of plant storage tissues. 

Dz. J. O. BuRBEILL, university lecturer in mathe- 
matics, University of Oambridge, distmguiahed for 
bia researches in analysis, i in the theory of 
integration, also for his contributions to the theory 
of trigonometrical series. : 
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Dr. J. W. CORNFORTH, research chemist, National 
Institute for Medical Research, distinguished for his 
fundamental contributions to the chemistry of peni- 
cilin and its degradation producta and to the 
chemistry of the oxazole group, and for the total 
synthesis of the androgenic hormones. 


Dz. 8. O. Curran, senior lecturer, Department of 
Natural Philosophy, Univermty of Glasgow, dis- 
tinguished for his contributions to electronic counting 
techniques, and for his researches upon the emission 
of B- and y-rays by atomic nuole:. 


C. B. Exron, director of the Bureau of Animal 
Population, Oxford, distinguished for his pioneer 
work m the fleld of animal ecology as founder of the 
Bureau of Anrmal Population and of the Journal of 
Animal Heology. 


No. 4352 


Dr. O. H. FRANKEL, chief of the Division of Plant 


Industry, Commonwealth Soientiflo and Industrial 
Research Organization, Australia, distinguished for 
his combined genetical and cytological studies on 
economic planta. 


Da. E. F. Gara, reader in chemical microbiology, 
University of Cambridge, distinguished especially for 
his work on the amino-acid metabolism of bacteria 
and the effect thereon of penicillin and other chemo- 

. therapeutic agents. 

De. A. G. GAxpoN, Warren Research Fellow of the 
Royal Society, Imperial College of Science and Tech- 
nology, London, distinguished for his researches on the 
i gee of flames, which have gone far m elucidating 

mechaniam of flame reactions under the moat 
varied conditions. 


Der. A. A. Hatt, director of the Royal Aircraft 
Establishment, Farnborough, distinguished for his 
contributions to the theory and design of aircraft 
and their equipment. 

Psor. G. W. Haer, Fitzmary professor of 
physiology, Institute of Psychiatry, University of 
London, distinguished for his contributions to the 
phyaiology of the hypothalamus and pituitery body. 

Sra CLAUDE INGLE, direotor of hydraulics research, 
Department of Boientiflo and Industrial Research, 

i for his pioneer work in studying 
hydraulics by the use of scale models, and for the 
application of these techniques to hydraulic problems 
in Indie. 

Pror. WoL Jacxsom, professor of electrical 

; Imperial Oollege of Science and Tech- 
nology, ERE erat for his studies of the 
electrical behaviour of dielectrics and of the per- 
formance of transmission lines and wave-guides. 


Pror. M. J. Liawrurur, Beyer pone of &pplied 
mathemmatioe, University of Manchester, distinguished 
for his researches in fluid dynamics, especially in 
non-linear problems of compressible flow, in super- 
sonic boundary layer theory and m shook wave 
theory. 

Ds. G. E. Mrromurr, a principal scientiflo officer, 
Geological Survey of Great Britam, distinguished for 
his researches m palmozoic stratigraphy. 

Pror. L. 8. Pansoga, Galton profeasor of e ics, 
University of London, distinguished espec for 
his study of the factors responsible for for mental 
deficiency and for inheritance studies m man. 

A. R. POWELL, research manager, Johneon Matthey 
and Oo., Ltd., distinguished for his contribution to 
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analytical o and the chemistry and metal- 
lurgy of the rarer metals, which has led to important 
developments in methods for the extraction of 
platinum ores and the production of very pure metals. 

Dr. H. M. PowzLL, reader in chemical orystallo- 
graphy, Univermty of Oxford, distinguished for his 
elucidation of problems of chemical constitution by 
X-ray methods, especially of org&no-metallio and 
clathrate compounds. 

Logp RorHBGHILD, assistant director of research 
in the Department of Zoology, University of Cam- 
bridge, distinguished for hie investigations into the 
process of fertilization and the physiology of repro- 
duction. ` 


Dra. D. Sgonw2zERG, reader in physics, University 
of Oambridge, distinguished for his researches in the 
field of low temperatures, especially upon super- 
conductivity and the magnetio properties of metals. 

Pror. T. WALLAOE, profeasor of horticultural 
chemistry, University of Bristol, and director of the 
Horticultural Research Station, Long Ashton, dis- 
tinguished for his studies of mmeral nutrition of 
horticultural crops especially in respect to diagnosis 
of deficiencies. 


Pror. D. WurrrERIDGH, profesor of physiology, 
University of Edinburgh, distinguished especially for 
his studies of the nerves of thor&cio viscera and of 
the external musoles of the eye. 


Dr. R. vau DER R. WooLLEY, director of the 
Commonwealth Observatory, Australia, distinguished 
for his work on the formation of absorption linee and 
on convective processes in the solar atmosphere. 


NEWS and VIEWS 


Elihu Thomson (1853-1937) 


Born m Manchester a oentury ago, on March 29, 
1858, the son of a skilled mechanic, Elihu Thomson, 
pioneer in the practical applications of electricity, 

igrated with his family to the United States at 
the age of five. After hus education at the 
Central High School, Philadelphia, he waa appointed 
profeasor of mechanics and chemistry at that 
institution in 1876. Four years later he became chief 
electrician to the American Electric Oompany, and 
with Edward J. Houston founded the Thomson- 
Houston Company at Lynn, Massachusetts. By ita 
merger with the Edison General Electric Company in 
1892, the General Electric Company of America was 
formed—the largest manufacturing oompany of 
electric equipment in the world, which was to 
operate more than six hundred petente connected 
with Thomson’s inventions. As director of the firm’s 
research laboratories, Thomson discovered that the 
resistance of the electric aro 18 inversely proportional 
to the current passing through ıt, constructed the 
first &ro-light dynamo with an &utomatio regulator, 
and was the first to use a magnetic field to move an 
electric &ro—the principle on which magnetio blow- 
out switohes operate. He also invented the incandes- 
cent method of electric welding, the electric watt-hour 
meter, and a system of colour Photography. His 
Be ees ea i ernie aaa 
the poles of an alternating-fleld electromagnet. 
Radiology owes to his ingenuity ie first stereoscopic 
X-ray pictures. Thomson received medals from most 
of the learned societies of the world: the Rumford 
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Medal of the American Academy of Arte and Sciences 
in 1902, the Hughes Medal of the Royal Society m 
1916, the Kelvin Medal of British engineering 
institutions in 1924, the Franklin Medal of the 
Franklin Institute in 1925, and the Faraday Medal 
of the Institution of Electrical Engineers in 1927. 
He died on March 18, 1987. 


Sir Isaac Bayley Balfour (1853-1922) 

Oxi of the greatest botanists of his day, Isaac 
Bayley Balfour was born in Edinburgh a century ago, 
on March 81, 1853, the second son of John Hutton 
Balfour. Educated at the Edi Academy and 
University, he ted B.So. in 1873, D. i 
1875, M.B. in 1877, and M.D. in 1888. His medical 
training was interrupted his appointment in 1874 
as botanist to the Bociety's expedition to 

Island to obeerve the transit of Venus, 
and by a visit five years later to the oceanic island of 
Socotra to collect plants. After studying with Julius 
von Sachs at Wurzburg and with Anton de Bary at 
Strassburg, he was appointed -profeasor of botany in 
the University of G in 1879, and in 1884 
Sherardian professor e S at Oxford. In 1888 
he was called to Edinburgh to fill the three 
which his father, ‘Woody Fibre’, had held—protessor 
of botany in the University, keeper of the Royal 
Botanic Garden, and Queen’s botanist in Scotland— 
and by & remarkable coincidence he ied these 

itions for the same length of time aa father 
bed done, namely, thirty-four years. In each of the 
universities which he served he was destined to find 
& department sadly in need of reorganization. At 
Glasgow he imtroduced the practical laboratory 
teaching initiated by his father at Edmburgh a 
generation earlier. He made Edinburgh an important 
horticultural centre. No man knew Scotland botanio- 


ally aa well as he did. His most substantial published- 


work, “Botany of Soootra’’ (1888), includes descrip- 
tions of some three hundred new species found m 
that island. While at Oxford, he persuaded the 


Clarendon Press to lish the Annals of Botany and 
also & series of ions of foreign botanical works, 
under his editorship. Recipient of many honours, he 


was elected Fellow of the Royal Society in 1884, 
received the Linnean Medal in 1919, and was created 
K.B.E. in 1920. He died at Haslemere on November 
30, 1922. 


Adult Education at Leeds: Dr. S. G. Raybould 


A NEW chair, that of adult education, has been 
instituted m the University of Leeds, and Dr. 8. G. 
Raybould, at present head of the of 
Adult Education and Extra-Mural dies and 
director of extra-mural studies in the University, has 
been. inted to fill it, with effóot from October 1 
next. . Raybould graduated from the University 
of London in 1938, taking his Ph.D. m 1961, and 
until the end of 1985 was engaged in teaching in 
schools and part-time work in adult education. He 
then obtained an appomtpent in the University of 
Leeds as staff tutor, and in 1946 was promoted to be 
director of extra-mural studies, becoming head of the 
oe Education five years later. He is 

a member of the Joint Advisory Council 
of of ho BB B.B.C. and of the Central Advisory Council for 
Education (England), as well as being vice-presi- 
dent of the Workers’ Educational Association and 

chairman of the Central Committee for Adult 
ueetion in H.M. Foroes. Dr. Raybould’s publice- 
tions include a book on ‘The English Universities 
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and Adult Education”, a Unesco publication, and a 
number of articles on education. 


British Steel Castings Research Assoclation 


Pea: Naw research agsociation’ has been recently 
ne of the Research and Development 
bus o Britiah Steel Founders’ Association, 
and it will be known as the British Steel Castings 
Research Association. Mr. J. F. B. Jackson, who, as 
director of research to the British Steel Founders’ 
Association, has had the responsibility for o izi 
its Resgarch and Davelonmant 
Division since its formation in 1949, has been 
inted director of the new Association. The. 
Sheen of omi dd ME. F. N. Lloyd, and Mr. R. 
Barber is the secretary. Being derived from an 
organization that is already three years old and 
has an active programme of research in hand, the 
new Association starta off on a good footing. 
Besides the investigations being carried out at ite 
own research station, work is being done in oon- 
junction with the many well-equipped research lab- 
oratories and plant of industrial concerns, and it 
is also being sponsored in the universities. Thus 
during the three years research has ranged 
over & wide fleld of steel-casting science and foundry 
technology, and has inoluded an important series of 
projects relating to industrial health and to foundry- 
dust suppreesion ; in this latter connexion, work at 
the Dust Research Station in Sheffleld, which has 
been in operation since mid-1951, is of particular 
importance. At the University of Durham and at 
the Imperial College of Science and Technology, 
London, essential basic resulte relating to the 
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.meohanism of the freezing of steel in refractory 


moulds are being obtained, and at the University of 
Cambridge work on the metal penetration problem 
and towards the improvement of surface finish in 


- steel castings has continued since 1950. Thus, in 


general, the formation of this new Research Assooia- 
tion repreeente an important dd for a 
country which is renowned for ita amaking, and 
we may expect resulta which will be of vital use to 
the engineering industry as & whole. 


Transliteration of Cyrillic Script 


Tua policy of laéssez faire in the transliteration of 
leads to the same name being spelt 
Yachovekii and Jatevskij and Yachewsby. This sort 
of thing obviously causes canfusion in bibliographies, 
and the Royal Society bas done a good service by 
publichmg & pamphlet on ‘The Transliteration of 
Russian, Serbian and Bulgarian for Bibliographical 
Purpoeeg" (from the Royal Society, Burlmgton 
House, Piccadilly, London, W.1; ees Mu le.) The 
pamphlet contains tables with 
transliteration of Oyrillio to English and English to 
Cyrillic. ‘The recommendations are agreed by the 
British Academy and the Royal Society and they are 
carefully annotated. The only disappointment (and 
it is an inevitable one) is that the alphabet used in 
English. countries is not flemble enough to 
imitate the sounds of the Oyrillio alphabets ; and 
so we have to fall back on ô, 5, 1, 1, and Bo on. One 
hopes that other countries which use the same 
alphabet as in English will adopt the recommenda- 
tions. . 


Harwell Isotope School 
Owina to ‘the continually 
„active isotopes throughout the wo: 


use of, radio~ 
Push eee 
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abroad are now at the rate of four thousand consign- 
ments a year—the Isotope School at Harwell has 
had to introduce an additional qourse this year. The 
School was started at the Atomic Energy Research 
Establishment two years ago to teach the techniques 
of using and handling radioactive materials to 
Bolentiste, medical men and industrial research 
workers. There hag been such & heavy demand for 
Since that ar exire codes c will bé: held darig aly 
6-31. Applications to be considered for this course 
should be sent to the Iso Behool, A.E.R.E., 
Harwell, Berkshire, not later June 8. Lectures 
and instruction at this School are given by members 
of the Atomio Research Establishment staff. 
The school building, which is i with the 
latest apparatus, is just outside the security fence at 
Harwell. Studentsa pay & fee of £40 for the course, 
and acoommodation may be arranged for them, at 
an additional charge of £7 7s. & week, in & senior staff 
hostel near Faringdon. 
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Decennlal Supplement for 1931 for the Census of 
England and Wales 


Tum Registrar General has recently published Part 
3 of the ''Deoaennial Supplement for 1981" (pp. 574. 
London: H.M.B.O., 1952 ; 70s. net). The tabulations 
for this volume were completed before the Second 
World War, but ublication -had to ig 
The volume contains the iare aram 
statistics (estimates of tion, "ntatiBiinn of 
marriages, and births and deaths) for England and 
Wales during the period 1921-30. Moat of the figures 
have already been published in the Statistical Review ; 
but there are some tabulations of the less common 
causes of death for which annual figures are not 
sufficiently stable. For economy reasons no further 
volumes will be iasued in this series. 

The Night Sky In April 

Naw moon occura on April 18d. 20h. 09m., v.T., 
and full moon on April 20d. 04h. 20m. The followmg 
conjunctions with the moon take place: Apml Id. 
Olh., Saturn 8? N.; April 12d. 02h., Mercury 6° 8. ; 
Aprl 18d. 18h., Mars 5° 8. ; April 16d. 02h., Jupiter 
6° 8.; April 28d. 04h., Baturn 8? N. In addition to 
these oonjunotions with the moon, Mars is in con- 
junction with Jupiter on April 27d. 16h., Mars 1-1? 
N., and Mercury is in conjunction with Venus on 
April 27d. 21h., Mercury 7-2° 8. Mercury is too close 
to the sun during April for favourable observation. 
On April 1 Venus sets at 20h. 40m. and is conspicuous 
in the western sky ; it becomes a morning star after 
inferior conjunction on April 18, but is too close to 
the gun to be easily observed until near the end of 
the month, when it rises an hour before sunrise. 
Throughoub April Mars sets at about 21h. and is 
visible for some time after sunset; towards the 
middle of the month it lies a little south of 5 Ariotis, 
and at the end of the month is about 4° south of the 
Pleiades. Jupiter seta at 22h. 10m., 21h. 85m. and 
20h. 58m. on April 1, 15 and 30, respectively ; it lies 
fairty close to Mars during the month and, as is 
mentioned above, there is & conjunction between 
the planeta on April 27. Saturn rises at 19h. 35m., 
18h. 80m. and 17h. 25m. at the beginning, middle 
and end of the month, respectively, and can be seen 
until the mo hours; the planet is in opposition 
on April 14, throughout month lies a little 
north of Spica. Occultations of stars brighter than 
magnitude 6 are as follows, observations being made 
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at Greenwich: April 24d. 20h. 13-6m., p* Leon. 
(D); April 26d. 21h. 18-2m., q Virg. (D) ; April 30d. 
23h. 58-0m., x Soor. (D); D refers to disappearance. 
The Lyrids meteor shower will attain a maximum 
about April 21. 


Announcements 


Ts Council of the Linnean Society of London has 
awarded the Linnean Medal for 1958 to Prof. P. A. 
Buxton, director of the of Entomology, 
London School of Hygiene and Tropical Medicine, 
Keppel Street, London, W.O.1. 

Tan title of reader in plant biochemistry in tho 
University of Birmingham has been conferred on Dr. 
F. W. Norris, lecturer in the Department of Applied 
Biochemistry. 

Tea following appointmenta have been made in 
the University of Leeds : Dr. (Mrs.) Edith Robinson, 
lecturer in the Department of Botany; Dr. G. 
Dixon-Lewis, research chemist in the Department 
of Coal Gas and Fuel Industries. Dr. R. Brown, 
reader in plant physiology in the Department of 
Botany, has resigned his post. 

Me. G. R. H. NuaEWwT, Parliamentary Secretary 
to the Ministry of Agriculture and Fisheries, will 
inaugurate open days at the Electrical Research 
‘Anaociation’a. Field Station at Bhinfleld on May 4. 
The Station will be open to members of the Assooia- 
tion and other invited guests during May 6-8. 
Opportunity will be given of seeing work sponsored 
by tho Aesciation at tho Poultry Hassan Depart- 

m or aa Unos Ge adie cud Qi 
adjoining stations. 

Taun regional weather services of the Western 
German Republic have been grouped into & central 
ceauditecitons de bo mown aa tha eutachor Woo: 
dienst", with Dr. Rudolf Benkendorff as director. 
ee nei a ee 
is Bookenheimet Landstrasse 55, 

Main. 


THe Cecil Peace Prize of the Amsoaiation of 
Universities of the British Commonwealth has been ` 
awarded for 1952 to K. H. Dawson, of the London 
School of Economics (at present at the Graduate 
School, Princeton Uni ity). The subject for the 
competition for 1053 is the United Nations 


tion been successful in out the 
objects for which it was formed as in the 
Preamble and Chapter 1 of the Oharter? Do you 


recommend any, and if so, what amendments in the 
terms of the Oharter ?" Essays must be sent before 
November 1 to the Secretary, Association of Univer- 
sities of the British Commonwealth, 5 E gee ea 
London, W.0.1, from whom further details can be 
obtained. 


Tae Association of Agriculture, the Institute of 
Rural Life at Home and Overseas, and Seale-Hayne 
Agricultural Oollege are organizing & course on “The 

Oountryside—a Medium for T ', to be held at 
Seale-Hayne Agricultural College, Newton Abbot, 
Devon, during April 8-18. The oourse, which is 
designed to impart to teachers and other interested 
persons a better knowledge and enjoyment of the 
countryside, is residential and costs £5 10e. inclusive. 
Application forms and further information can be 
obtained from the General , Association of 
Agriculture, 288-240 Abbey House, 2 Victoria Street, 
London, S.W.1. 
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THE DEPARTMENT OF PHYSIOLOGY, UNIVERSITY COLLEGE 


OF THE WEST 


INDIES 


By Prov. |l. F. S. MACKAY, Dr. S. J. PATRICK and Dr. P. C. FENG 


HE University College of the West Indies was 

founded as the result of a Commission on Higher 
Eduoation in the Colonies. The West Indies Oom- 
mittee of this Commission published a report in June 
1945 and it was on the basis of this that the University 
College of the West Indies was planned. 

For the first time in the British Oeribbean, in 
October 1949, medical students were for 
physiological studies. The Department of Physiology 
was then housed in temporary wooden buildings, 
where it remained until March 1952, when all the 
divisions of the Department were moved into new 
buildings. The new buildings are well lighted and 
ventilated and, although of simple construction, 
comfortable and adequate for research and teaching 
(Fig. 1). The detailed interior planning of the build- 
ings and the design of the furniture and fixtures were 
carried out by the staff. The University has & 
magnificent setting of 700 acres in & valley surrounded 
by delightful mountain scenery. 

The t has three divisions: physiology 
(Prof. I. F. 8. Mackay), pharmacology (Dr. P. O. 
Feng, lecturer in charge) and biochemistry (Dr. 8. J. 
Patrick, senior lecturer in charge). .There is a close 
integration both in teaching and research. The 
facilities of the Department, such as the animal house 
and workshop, are available for the three divisions. 
Fig. 2 shows the layout of the buildings. There is a 
block set aside for physiology with an extension for 
pharmacology, and a separate block for biochemistry. 
The animal house is separated from the main build- 
ings. The lecture theatre shown in the plan is shared 
by the other science departments of the College, 
which adjoin the physiology buildings. 

The Physiology Division 
contains & laboratory with 

te facilities for 

forty medical stu- 

dente and is used both for 
physiology and pit 
cology teaching. usual 
services are provided. 
Each pair of students is 
allocated & space on the 
bench, which is furnished 
with & set of outlets for 
A.O, D.O., ‘time’, and tapa 
for compressed air and gas 
ropane). There are two 
ad research laboratories, 
one especially equipped for 
human work and one for 
animal work. All the 
. Deceasary electrical sup- 
plies and compressed air 
are laid on throughout the 
whole Department. The 
extension for pharmaool- 
ogy houses an office and & 
research laboratory. There 
is & special dark room set 
aside for optical registra- 
tion as well as & photo- 
graphio dark room. In 


addition, there are the usual offices for staff which in 
themselves are equipped as small laboratories. The 
workshop is equipped to make the usual physiological 
equipment. The animal house, besides housing dogs 
and smell animals, has a special research laboratory 
equipped for animal surgery. 

The Biochemistry Division houses the departmental 
seminar room, which 1s adequate for tho teaching of 
forty students and contains the usual projection 
equipment and will contain the departmental library. 
In this building is situated a glass and chemical store. 
Research facilities aro provided in three main 
laboratories and there is a teaching laboratory to 
accommodate forty students. 

Students are prepared for .the degrees- of the 
University of London on & “special relationship 
scheme’’. The course follows the requirements of the 
University of London, but aa a period of mx terms 
of study has been adhered to instead of the usual 
five, it has been possible to organize & more 6xtengive 
practical course. The emphasis of teaching in the 
practical classes has been on the human aspects of 
physiology and biochemistry. The basic pharmaco- 
ogy is taught with animal experiments. The teaching 
of the three divisions of the Department is olosely 
integrated, and a tutorial system where students are 
divided into groupe of four or five is in operation. 
Each term these groups are re-allocated to different 
teachers in the Department. As the number of 


studenta m each year is small (approxmately twenty) 
it has been possible to maintain close mdividual 
contact and supervision of their work. 
students have not yet been 
for applied pharmacology 


Science 


but teaching 


na iere commenced. 
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The teaching of applied physiology will be under- 
taken when the staffing establishment has been 
completed. 

ee Oe ot mane Dopariit i 
the Oaribbean, it was natural that research 
interests of ita staff would develop in a direction 
where these territories offer special opportunities. 
Thus the over-all plan in departmental research has 
‘tended largely towards nutritional studies. Several 
members of the staff, in co-operation with a group 
from the Department of Pediatrics from the Univer- 
sity of Pennsylvania, are carrying out a basic 
nutritional survey on children and studying factors 
influencing nutritional status. We are pleased to 
report very generous assistance from the American 
Cyanamid Corporation, Merck and Oo. and the 
Medical Research Council. The nutritional studies 
have meant an extension of the activities of the 
Department into relatively inaccessible parts of the 
island, where villages and communities are only 
reached after covering long distances, bad roads and 
surmounting such obstacles as mountain streams, 
eto. Those of us who have spent most of our time 
working in the laboratory find this fleld-work an 
interesting change. This work has provided material 
for biochemical studies involving an examination of 
the metaboliam of vitamin B,, and a study of the 
relationship between various enzyme systems and 
malnutrition. A member of the staff seconded by 
the Medical Research Council has been studying the 
intracellular enzymes of the liver and their relation 
to nutritional deflciencies. Another member of the 
staff with biochemical interesta is now studying the 
metabolism of the coral reef and oarrying out & 


survey of the zooplankton distribution in these : 


i un waters. 
amaica is well supplied with material for. the 
pharmacological and toxicological studies of natural 
products. Bome work has been done on the 

logical principles in the ‘parotid’ glands of the local 
toad (Bufo marinus). Studies have algo been carried 
out on the toxicological principles of & local fruit 
called the ackee (Blighia sapida), which is a very 
common item in the Jamaican diet, and is 

to be responsible for & seasonal disease called 
‘vomiting sickness’. This problem is under investi- 
gation with the financial assistance of the Government 
of Jamaica and in co-ordination with other Depart- 
ments in the University. Apart from these ‘Caribbean’ 
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Interesta, work is continuing on more fundamental 
physiological problems such ag cardiovascular, endo- 
erinologioel and intra-cellular enzyme studies. One 
of the pleasing factors of the University College as a 
whole has been the intimate and close co-operation 
that existe between the new Department of Physiology 
and those of other science and medical departmenta. 
All the members of staff live in & housing com- 
munity cloee to the laboratories, and a very valuable 
form of social life has developed in which the staff 
of the Department meet one evéning & week on one 
anothers verandas to read journals and discuss 
their current research problems. To this club are 
invited members from other departments with 
similar interesta and any scientists visiting i 
In its short 


‘tunately nuclei of the various imported animal 


colonies were saved and in the new permanent 


ebarring of the external walls. Valuable equipment 
waa moved to a safe distance by many willing hands. 
Our passage water occurred ane night when 
25 in. of rain were blown horizontally by & hurricane 
through the laboratories. Although the roof of the 
bioobemistry building was torn off, the damage to 
A Ce ene ene NE ace NIS IBS 


THE THYROID GLAND 


E Society for Endocrinology and the Endo- 
crinological Section of the Royal Society of 


Medicine held a joint symposi on ‘The id 
Gland” in London at the Society of icine 
on February 25. This was attended and covered 


& wide range of interests. Among the disti 
foreign visitors were Prof. Jean Roche and oo 
from the Collége de France, Paris. i 

The morning session was opened by the chairman, 
Sir Charles i who gave a brief review on ` 


from work on the anterior pituitary and igh ica 
tropic hormone. Me refund hio to Ra ok 
on the nature of the thyroid hormone and ita bio- 
ae eee h; d Wd E 
on o phy and auto-radiography, 
icularty by Leblond, Gros, Pitt Rivers and the 
team under Prof. Roche. He also dealt 
briefly with anti-thyroid substances. Although the 
goitrogens represent at present the only suooeemful 
therapeutic application in this fleld, the theoretical 
importance of thyroxine analogues was mentioned, 
Prof. Roche then described in some detail work 
carried out in collaboration with 8. Lissitzky and R. 
Michel on the mechanisms involved in the biosynthesis 
of the thyroid hormone. The view was expressed 
that the iodination of ine occurs after the 
incorporation of iodine tn thyroglobulin molecule, 
The circulating blood contains mainly thyroxine with 
small amounts of L-triiodothyronine ; the absence of 
mono- and di-iodotyroaine, which occur only in the 
thyroid, was explained by the operation of a dehalo- 
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genase in the gland. Thyroxine is probably oonverted 
to triiodothyronine mainly in the peripheral tissues. 
However, the relative scarcity of triod ine in 
the blood might also be accounted for by ita more 
rapid excretion. 

" . R. Pitt Rivers outlined briefty the methods 
- which she has recently used in collaboration with 
Dr. J. Gross in the identification of triiodothyronine 
as a significant part of the thyroid secretion. She 
then dealt in detail with the physiological activity of 


triiodothyronine,. which possesses all the actions of. 


thyroxine but sppears to be about five times as 
active on & molar weight basis. The same ratio is 
obtained by different methods of assay such as 
goitre prevention in rats, the growth-rate of thyroid- 
ectomized rate and the minimum dose required for 
the control of symp in patients with myxcedemsa. 
The p-isamer of triiodothyronine is, however, almost 
inactive. Mrs. Pitt Rivers felt that r-triiodothyronine 
n c aderire aig nee egg 
of the thyroid hormone. In the di on, Dr. G. H. 
Deltour reported similar results on twelve patients 
with myxedema treated with triiodothyronine, and 
Dr. J. C. Gilliland said that triiodothyronine is more 
effective than thyroxine in depressing tropic 
hormone output in the chick. Dr. 8. J. Folley, on the 
other hand, said that he has failed to find any in- 
fluenoe of triiodothyronine on the milk yield of cows 
whereas xine is effective in this connexion. In 
reply to Mrs. Pitt Rivers, he agreed that the more 
rapid excretion of triiodothyronine might be of 
importance here. 
occurrence of g^ aere myxosdema in & 
group of 570 petiente, followed over & three-year 
iod, has been studied by Dr. Raymond Greene. 
itis rectly have bean edrielated with the Bisbologisal 
appearence of the glanda, and & strong correlation 
a to exist between the presence of lymphoid 
ER and the ‘subsequent devel t of 
myxodemas. He said that he has formed opinion 
that in the absence of lymphoid nodules no ordinary 
sub-total thyroidectomy will produce myxodema, 
and that this complication depends almost entirely 
upon the state of the gland before operation. The 
series includes a substantial number of cases of 
. Hashimoto's disease, but even exoluding these the 
relationship still holds. In the discussion Prof. J. M. 
Yoffey streased the possible influenoe of the adrenals 
in relation to lymphoid lasis. 

Mr. 8. L. Hignett & syndrome in cows 
consisting of thyroid enlargement and'a tendency of 
masculinization as shown by the development of the 
neck muscles and the attitude of the. tail. This is 
associated with diminished fertility and appears to 
present a oertain analogy with adreno-genital 
syndrome in man. 

The last speaker in the morning session, Prof. N. F. 
Maclagan, gave & short &ooount of recent work on 
the anti-thyroxine de. Most of these oom- 
pounds are iodinated phenols resembling portions of 
the thyroxine mo e, and have aroused interest 
since 1940, when Woolley showed that the effects 
of thyroxine on tadpole metamorphosis could be 
antagonized by compounds of this ., The most 
active y synthesized in his was 
n-butyl 4-hydroxy-8 : 5-diiodobenzoste. This is an 
effective thyroxine antagonist in animals and bas 
been tried clinically in association with Dr. Russell 
Fraser. It -cannot, however, be administered to 

tients in dosages high enough to produce unequi- 
odd anti-thyroxine effects. Results obtained in 
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collaboration with Dr. Wilkinson and Mr. Sprott were 
then reported, showing that it augmente the meta- 
bolic action of triiodothyronine in mice and inhibits 
the deiodination of r-diiodo ine in rate. These 
regulta pris the hypoth that the compound 
acta by i iting the deiodinafion of thyroxine and 
of triiodothyronine. Exact information about this 
deiodination is not, however, at present available. 
In the discussion, Mrs. Pitt Rivers and Prof. Roche 
agreed that these compounds probably are deiodinated 
in the animal body, although the site of this process 
is uncertain. ` ` 

fo ee 8. 

nard. Si Dr. W. R. Trotter 

with sorde: o eA on the natural histo Mau 
Graves’s disease as revealed by treatment with anti- 


: thyroid drugs of the thiouraoil type. He has found a 


signifloantly greater relapse-rate in patients treated 
for leas than one year as com with those treated 
for more than one year. thought that patients 
who have relatively brief i logs of thyrotoxicosis 
are particularly liable to have one or more sub- 
sequent episodes. A further study of the patients 
has shown that relapses under treatment are sig- 
nifloantly more frequent in winter and spring than 
at other seasons in the year. The factors concerned 
in this seasonal relationship are obscure, and Dr. 
Trotter is not impressed with the influence of psyoho- 
logical’ stress. In the discussion the influence of hot 
weather and of sunburn were mentioned ; but no clue 
to this seasonal variation was forthcoming. 

The next paper, on thyroid activity in the rabbit, 
by G. W. Harris, C. von Euler, J. Brown-Grant and 
8. Reichlin, was read by Prof. Harris. He described 
a technique employing iodine-181 which he thought 
gives a measure of the output of hormone by the 
ee Oe eee eae The exposure to 
cold and I ion of thyrotropic hormone 
Increase the rate of output, whereas confinement in 
io hor- 
mone diminish the rate of output. This hormone 
is thought to produce ita effect via the output of the 
thyro io hormone by the pituitary. In the dis- 
cussion Dr. Russell Fraser directed attention to the 
need for & further analysis of emotional factors. He 
thought that, while fear does not cause thyroid 
stimulation, other emotional stimuli may do go. Dr. 
M. Reiss deecribed the inhibitory effect of adrenalin 
on thyroid function, and Dr. Trotter expressed some 
doubts as to the ‘interpretation of the release curves 
shown. ' t - 

Dr. A. Stuart Mason reviewed methods for &asayi 
the thyroid-stimul&ting hormone and presen 
some results on uptake of phosphorus-82 by the 
thyroid. He thought that this method is comple- 
mentary to those involving iodine-181, as it is 
dependent upon hyperplasia rather than hyper- 
funotion. i with iodide suggest that its 
effect is produced by inhibiting pituitary secretion of 
thyroid-stimulating hormone rather than by action. 
on the thyroid gland. Prof. Roche his 
interest in the method and specula upon its 
possible relation to mechanisms involving energy-rich 
phosphate bonds and the biosynthesis of thyro- 
globulin. 

Dr. Russell Fraser spoke of the need for labora 
testa for thyrotoxicosis. While the diagnosis is 
obvious m perhaps 80 per cent of casea, more fre- 
quently it is to some extent a matter of opinion, 
and objective evidenoe of hyperfunction is of great 
value. He thought that measurements involving 
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iodine-181 probably include the best single testa at 
present available, and, while methods involving the 
output of hormone as described by Prof. Harris are 
useful in animala, for clinical work all successful testa 
depend uptake of iodine-131 by the gland. 
Fortunately the uptake is ae eee the output 
in the untreated patient. The employed at 
the Postgraduate ical School of London depends 
upon measurement of urinary radioactivity and the 
calculation of a T factor. Dr. Fraser’s results show 
that this test ia highly efficient in the diagnosis of 
thyroboxioosie. It is not quite so good in cases of 
doubtful myxodema, although classical cases always 
give low values. After treatment with Lope pow 


the intake is no longer equal to the output, the 
position ig complicated by iodine deficiency. The 
test oan usefully be employed three after 


therapeutic doses of iodine-131. 

Results illustrating the diagnostic value of serum 
protein-bound iodine estimation in the diagnosis 
of thyroid disorders were described by Dr. R. R. 
de Mowbray, who said that he cannot agree with some 
previous claims and has found high values in only 
62 per cent of patienta with hyperthyroidiam. In 
hypothyroidism, resulta are below normal in 85 per 
cent of cases. High levels are seen 1n normal - 
nancy. The overlap with normal values is a te 
limitation to the usefulness of this test, but it never- 
theless has its value, particularly in the case of 
ea intolerant of the estimation of basal mets- 

lic rate. Mr. A. Tickner, who joined Dr. de 
Mowbray in this paper, then described some of the 
laboratory acacia of the estimation. He also 
reported some results with serum cholinesterase 
estimation in thyrotoxicosis. Although high values 
are frequently obtained, the estimations are of little 
diagnostic value. 

The chairman, Dr. Leonard Simpson, wound up 
the symposium with & short summary, in which he 
said that he was particularly impressed with the 
application of chromatography and the use of radio- 
isotopes in this fleld. As & clinician he thought that 
the relationship of the thyroid: with other endocrine 
glands would repay much further study, and ho gave 
a number of examples illustrating these relationshrps. 
He hoped that & later symposium might help to 
explore these other endocrine relationships. 


METHODS OF PLANT PEST AND 
DISEASE ASSESSMENT 


d bs: meeting of the Association of Applied 
Biologists at Imperial Oollege London, on 
February 27 was devoted to & posium on the 
assessment of plant pests and di . In the 
opening paper, Mr. E. C. Large, of the Mini of 
Agriculture's Plant Pathol Laboratory at Har- 
penden, referred to the th of information! on 
plant diseases in England and Wales that had been 
extracted from monthly reports sent to the Laboratory 
since 1917, and gave an account of some of the recent 
surveys, undertaken jointly by the Laboratory and 
the National Agricultural Advisory Service, to 
supplement the reportmg service and obtain more 
i adir ha information on the losses caused by plant 
throughout the country. Mr. Large desonbed 
the way in which an investigation on potato blight 
forecasting*, begun in 1950 in collaboration with the . 
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Agricultural Branch of the Meteorological Office, had 
been developed into a comprehensive survey for both 
outbreak dates and progress of blight. From the 
survey-maps and curves for the progress of blight on 
the foliage, taken in conjunction with the results of 
gpraying trials at key centres, it would be possible 
within & few years to give reliable estimates of the 
mean gain, or loss, to be expected from routine 
protective spraying in each region of the country’. 
Disease-asseasment (or, as Mr. Large now calls them, 
‘plant pathometrio') methods applied in potato haulm 
destruction trials at twelve centres over a period of 
three were also clearly revealing the blight 
conditions under which haulm destruction was, and 
was not, of value for the prevention of the disease in 
the tubers*. Other nivestastions in progress included 
a survey of Epichlos typhina at on cocksfoot seed 
crops®, now in its third year; & survey of common 
goab in potatoes, begun in 1952 in collaboration with 
the Potato Division of the Ministry of Food; and a 
survey of clover rot in crops of broad red and late- 
flowering clover, begun in 1953. 

The second paper, by Dr. H. E. Crorall (N.A.A.8. 
Provincial Headquarters, Newcastle upon Tyne), de- 
Boribed joint work with D. C. Gwynne and J. E. E. 
Jenkms in devising rapid methods for aseeesing the 
damage caused by apple diseases, particularly apple 
goab (Ventura inaqualis) and brown rot (Sclerotinia 
frustigena). Apple scab damage on the foliage might 
be poenis: in terms of mean per- 

area of the leaves covered by lesions. This 
could be calculated by comparing leaf samples with 
standard diagrams showing the appearance of 
individual leaves with known percentage areas 
covered by scab. This method was too time-con- 
suming for rapid work, and from it had been 
derived a word-pioture in which brief descriptions 
were given of the appearance of branches on which 
the leaves had a known amount of scab damage. In 
a limited number of testa this method had given 
resulta of the same order as those obtained by the 
standard diagram method. 

Similar keys had been drawn up for assessing the 
amount of acab blemishes on the fruit before picking 
and also the loss in crop due to brown rot. The 
results achieved so far were reasonably in agreement 
with those obtained by & sampling technique using 
standard diagrams. The possibility of correlating the 
mean tage area of fruit covered by scab lesions 
with of fruit acoording to the recom- 
mended grades of the Ministry of Agriculture Markot- 
ing Division was now being investigated. Methods 
were also being developed for giving a direct estimate 
of loss of value due to scab in samples of apples after 
picking. 

Dr. R. Hull, of the Rothamsted staff (Dunholme 
Field Station), dealt with the records of sugar beet 
diseases made each year by the agricultural staff of 
the British Sugar Corporation under a scheme 
organized at Dunholme. Counts of virus yellows in 
enpe fields were checked against yearly estimates 
of affected at the end of August. The 
disease had built from low levels over four-year 
periods to peek infections in 1945 and 1949 when 
more than 50 per cent of the crop was infected. The 
weather in 1952 had been very favourable for aphid 
development and movement, and & severe attack of 
the disease developed late in the season. The losses 
caused by the disease were assessed by allocating an 
experimentally determined loss of 4-5 per cent of 
sugar yield for each week during which plants showed 
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symptoms until harvest. In a bad year, such as 1049, 
this amounted to about 20 per oent of the 

yield, or some 900,000 tons of sugar beet. This figure 
was checked by calculating & regreasion coefficient of 
yield on percentage of plants with yellows for the 
various factory areas. Surveys were also made of 
the incidence of yellows in sugar beet seed crops 
and of aphids in clamped mangolds in spring, as 
those virus and aphid sources were of importance 
in the initiation of outbreaks of yellows in the root 


"Oba spent bb d Jan Heras a 
assessment papers, Mr. L. P. Smith (Meteorological 
Offloe Agricultural Branch) emphasized the need to 
establish the relationships between the microclimate 
on the plant surface and the macroclimate as defined 
by the recording instruments of the meteorologist. 
Meteorological records could already be used for 
forecasting potato blight, since it appeared that 
75 per cent relative humidity jn the air was indicative 
of saturation on the potato surface. Advances in 
the application of meteorology to plant disease fore- 
ing depended on exact definition by the plant 
pathologist of the meteorological factors ee 
infection and on the provision of accurate means 
disease aasesament. . 
Mr. WC. Moore (director, Ministry of Agriculture 


Plant Pathology Laboratory), in concluding the. 


iiss Mein pua rinata Hohe. oneer work of 
Mr. Buddin. He pointed out that the United Kingdom 
was the only country in which full-time appointments 
had been made for the development and oo-ordination 
of work on pest and disease assessment. The successful 
prosecution of this work depended on the oo- 
o tion of all those con in orop protection 
who were willing to give time to the surveys necessary 
to obtain accurate rmation. 7 

The afternoon seasion opened with a paper on fleld 
technique in pest assessment by Mr. A. H. Strickland, 
also of the Plant Pathology Laboratory. Mr. Striok- 
land recorded that routine quantitative survey work 
was started on some twelve pest species by entomo- 
. logiste in the National Agricultural Advisory Service 
in 1040. Initially the ap had been somewhat 
arbitrary—neocessarily Bo in view of the almost som- 
plete lack of information on pest population variability 
within and between fields or provinces. 

In 1950 four seasons work on the cab aphid 
was critically reviewed and it was i that @ 
much more intensive & was needed to give 
reliable resulta on aphid abundance and crop damage. 
Since that time, work had been directed to assessing 
cabbage aphid damage accurately on an experimental 
plot soslo and in overcoming some of the difficulties 


pretation of results in terms of biological activity was 
not in general possible on present knowledge. In 
view of the importance of assessing the signifloance 
of major ecological factors in relation to pest 

tion build-up, & new incidence report 

had been drawn up. was being given a trial. 

Mr. F. G. W. Jones (School of iculture, 
University of Cambridge) classified the ing pests 
of beet into three groupe : those causing loas of stand 
only, those causing defoliation only, and those 
causing both. defoliation and loas of stand. Injury 
caused by these pests could be assessed in terms of 
money, yield or, occasionally, plant population. 
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Normally, an exoceas of ‘seed’ was sown, from which 

ir ot gl polota feedings appa od Aboyi 
oe 10 per cent having to fungal 
isase, 5 per cent to insect attack and 60 per cent 
to other causes, mainly arising a e ae dea 
properties of the soil The cost of insecticidal seed 
dressings applied to beet on arable land had to be 
regarded as an insurance against unexpected attacks, 
especially where reduced seed rates were used to ease 
the labour problems of singling. 

Field i had been made in which defolia- 
tion and of stand were produced artificially. 
The resulta of five such experiments showed clèarly 
that beet was capable of withstanding up to 75 per 
and eigh 
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provided the ipa pen were fairly evenly 
distributed. The use ioi 


Bare. 

Mr. D. W. Wright (National Vegetable Beecardi 
Station, Wellesbourne) described two methods of 
assessing damage caused by larve of the cabbage 
root fly. The first was an eatimation.on the tap root 
ne OE Hie vn uurea, oy tae dance 
the s609 e NOUO yu These two 
methods showed little agreement, ag the effect of a 
Geren devel of root fly infestation on yield varied 

year to year. - This appeared to correlated 
with the rainfall during the main period of crop 
growth and infestation. When the rainfall over this 
period was at or below vis a very considerable 
increases in yield oocurred fo control of the 
pest. When the rainfall was well ve average at 
this time, however, no visible or sapihan improve- 
ment followed oontrol. It would thus seem that 
under dry soil conditions a damaged root system was 
unable to provide the plant with an adequate supply 
of water. k ‘ 

Losses due to this insect a to be greatest 
on crops tr&nsplanted.early in year. Crops trans- 
planted later, and harvested in autumn and winter, 
were usually leas affected, but with these also marked 
increases in yield had been obtamed when the root 
fly was controlled. 

Dr. M. Ooben (N.A.A.8., Newcastle), opening the 
discussion on pest aaseaament, streesed the need for 
long-term records and for relating msect attack to 
the physiology of the host plants. Hitherto the only 
reoords that had permitted forecasting of pest attacks 
had been those on leatherjadket ions. Aocurate : 
figürea on losses due to pests could help to guide the 
intensifloation of control measures into those channels _ 
that would increase agricultural production moat 
rapidly. : 

f. H. W. Miles (Wye Oollege, University of 
London) considered that many lines of fleld work 
would be ted as & result of the symposium. 
He ditssted atlantis to the potentialities of plants 
to compensate for insect injury, and pointed out that 
the grower must be shown by realisto figures the 
amount of crop loas due to pests. The need to combine 
economy with efficiency in pest control was specially 
apparent at the present time. 

Dr. W. F. Jepson ial College Field Station), 
and other speakers, erred to work on varieial 
susceptibility to pest damage, and preased for a clear 
discrimination between degree of attack and loss of 
yield. 
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Harpenden) noted that methods of assessing plant 
dins loe had poet tniuated’ Dy reete Pick. 
but in asseasing losses due to pests, methods had had 
to be improvised. It was essential to avoid the 
pitfall of ascribing losses to pesta when nutrition 
and soil factors were primarily responsible. Dr. 
Thomas again stressed the need for & generous 
measure of co-operation and goodwill to ensure the 


successful development and application of methods 


of assessment. R. W. Manse 
W. O., Bull. Min, 126 (1048) and 189 (1948), 
"Moor, Bu Min Agric., No. ( ) Ho. (1848), 


* Large, H. O., Pleni Paih., $, 1, in the press (1953). 
«* Large, H. O., Plant Paih., 1, 109 (1962). 

* Large, H. C., Piant Paih., 1, 2, 56 (1062). 

* Large, B. O., Plant Path., 1, 23 (1958). 
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RECENT GEGENSCHEIN STUDIES 
IN THE SOVIET UNION 


GOOD deal of work has recently been done, in 
the Soviet Union, on the or 
y ow’, as & resulb of which a fairly definite 
point of view has developed. In particular, the 
Glydén-Moulton theory is regarded as quite over- 
thrown by mathematical analysis (Moiseyev). The 
reflexion theory may 8ooount for some 
portion of the oounterglow luminescence, but not for 
the main effect. Taking advantage of the extra- 
ordinarily good seeing conditions in Oentral Asia, 
Soviet astronomers have shown both by visual and 
by photometric observation that the counterglow is 
variable in shape, in intensity, and im the spatial 
distribution of ita Immimescoence; that it has an 
emiæion spectrum ; añd that it has a parallax which 
it ab a distance of about twenty earth radii. 
has resulted in the revival of the theory of a 
gaseous tail from the earth’s atmosphere. 
It ia thought that the tail is excited to luminescence 
by the solar ‘corpuscular radiation’ at some distance 
from the earth, ly after it croases the 
-of the ‘forbidden region’ (of Ohapman, 
Martyn, Alfvén). 

Some of the Rusaian papers on this subject! have 
now been translated and issued in fall’. A short 
account also appears in the 1952 edition of Mitra’s 
which has just become 


According to Fesenkov’, the tenuous exterior 
atmosphere of the earth may have the form of a 
paraboloid of revolution, convex toward the sun. 
Nothing is said about the mechanism by which this 
form is maintained: but presumably ib is & oom- 
bination of -radiation pressure, actual escape, and 
very high. ‘bounces’ of colliding molecules. The 
density of the gas is halved every 4-7 earth radii; 
but apparently, in Fesenkov’s view, is uniform over 
any cross-section of the tail (Bee ref. 2, p. 500). 

vich!, on the other hand, describes the teil as 

a hollow sleeve of gas, driven off fram the twilight 
rim of the earth by radiation preasure, like the tail 
of a comet. : 

To the recognized deecription of the oounterglow, 
a completely new detail has been added by Drvari? 
and Feeenkov*, who i discovered that, 
as the counterglow descends to the west of the 
meridian, there appears a broad pyramid of fainter 
luminescence connecting it to the horizon. To this 
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Qe eee ee ce 


áooepb the gaseous tail hypothesis at all, we are led 
te serpent the Sey manet yid: eee Mal 


d Gases cols A E E MEN eats 
has suggested (assuming the gaseous tail really to 
exist) that the false zodiacal light may be explained 
by invoking & hitherto unconsidered fact, namely, 
that the earth’s rotation will assist the radiant 
preasure of the sunlight over the evening twilight 
zone, but will it on the morning Bide. The 
Pendlomay Do thet the the gaseous stream is driven off 
mainly, if-not entirely, from the evening side; 
Astapovich’s ‘gaseous sleeve’ is not complete. If this 
incomplete sleeve is iteelf faintly tuminous (below the 
actual ow), it will be ,seen against the 
western night , but not in the east. 

A. farther suggestion 1s made tp account for the 
fact that the false zodiacal light does not make ita 
& before about two o'clock in the morning. 

suggestion involves the idea that the fainter 
a d tha Eseries clade E gcharalod 
E UAE QUUM ida excited or dissociated in the 
to a lower-level of excitation or 

they pass into the terrestrial umbra 

Metas do aet. (Incidentally, it seams that 
the long cane of the earth’s shadow, as & possible 


generator of radiation in the remote exoaphere, has 
been little considered.) 


1 Astapovich, I. B., Prireda, Wo. 1, 25 (19060). 
* Feaenkov, V. G., Priroda, Mo. 11, 5 (1950). 

* Divari, N. B., Asiro. Shur. SSSR., 28, No. rt) 
4 Fesenkov, V. G., Asiro. Zhur. SSSR., 87, No. 2, 89 (1950). 
5 Hope, H. R., 805 Wilbrod Btrest, Ottawa 2, Ontario. 
«Mitra, 8. KL, “The Upper Atmosphere” (Calcutta, 1962). 


ABSTRACTING AND LIBRARY 
WORK IN THE U.S.S.R. 


IHRER articles on the organization of soientiflo 

information and abstracting in the Soviet Union 
have & in recent issues of Vestnik Akad. Nauk 
SSSR (22 (8, 9), 41, 40 and 80; 1952). The first of 
these is by A. V. Kremenotakaya and E. V. Vaailyeva, 
dealing with abetracting (referata) and the 
work of the State Scientific Library. This is the 
largest in the Soviet Union, with about three and a 
half million books and other publications. Among ita 
main objects are publicity on advanced experimental 
work in industry and on the achievements of Soviet 
science and technology, and also information on the 
work of other countries, especially those of Eastern 
Europe. attention is given to the provision 
of information in suitable form to students. In fact, 
the library is under the direot control of the Ministry 
of Higher Education ; but it also has a wider range, 
and ita services are available through two hundred 
and sixty industrial centres throughout the Union. 
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It is not clearly stated in what precise farm the 
information is supplied—though leaflets are men- 
tioned later—but apparently more than twelve 
thousand ‘informations’ are issued annually, mani- 
folded and distributed to the 
and fifty thousand 

Up to 1948 ‘ 


proved unsatisfactory and was laced by subject 
lista and abstracts prepared by tho Library. Extreme 
subdivision of subject-matter is not considered 


ist’ publications must, of course, 
examined, but with a somewhat more 
critically selective acumen, for which various reasons 
are given. 
More than fifty specialista are employed under an 
editorial staff to examine books and journals and to 
prepare abstracts. Nothing is said in this first article 
of: the distinction attempted in the third artiole 
between abstracts, annotations and reviews, nor of & 
critical function discussed therein (see below). Up 
to 1941 the material collected by the Library was 
in the form of short ‘annotations’ printed on the 
usual library index cards, but to increase efficiency 
and save the time of specialists “there was a constant 
urge towards more detailed abstract annotations”. 
Length of abstract naturally depended on & number 
of factors : material in a foreign language not readily 
accessible would have to be more detailed ; literature 
from a large central publishing-house in-the Soviet 
Union need have little more than title and date. The 
abetract is usually in the form of single leaflets, for 
which various ad 


The second article, by Dr. L. I. Gutenmakher, is 
on the mechanical aspects of information work, 
though it is a little indefinite. It em izes the 
rapidly accumulating and enormous dimensions of 
modern scientific literature, and notes the various 

' difficult and complex problems involved. 

The president of the Academy of Sciences of the 
U.8.8.R., A. N. Neameyanov, has recently suggested 
a study of mechanical methods for dealing with 
information work. (Vestnik Akad. Nauk ‘SSSR, 22 
(2), 16; 1953), so that Btalin's dootrine—only by 

ization can Russian industry hold its place— 


can be applied here also. No actual machine is 
described ; certain general principles on which ita 
design might be based are by the &uthor. 


Information in an abstract should be presented in 
simplest terms or elementa, compressed and uniformly 
formulated. From one to two hundred such elementa 
may constitute the average abstract. Analysis of 
material, formulation and record (abstracting) might 
be done through suitable rules and instructiona to 
authors, or by special staff in one or more institutes ; 
but the selection of information relevant to & given 
subject or problem should be achieved by mechanical 
means. Some necessary conditions are discussed; - 
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including the use of auto-camaras (photo-automataa), 
with les drawn from chemical kinetice and 
reactions. Brief and precise systems of record are 
essential, with the maximum use of mathematical 
and other symbols and formule. Russian patent 

ifloations ,are said to be a 


and indefinite 
of “acidreaaca’ and. the 


in greater detail with abstracting (referata). Tho 
authors are K. R. Simon and G. G. Krichevekiya. 
The former is & well-known writer on the subject in 
the U.8.8.R., with numerous articles in the Sovetskaya 
Bibliografiya and other journals. A few statistics are 
ted to begin with. Figures for 1949 show that, 
In netural science, medicine and technology ( 
eering) only, published articles in all countries 
reached 1,850,000 a year. In chemistry alone they 
exceeded fifty thousand a year. In the Soviet Union 
scientific printed publications, inoluding books and 
official documenta, in 1951 amounted to more than a 
“hundred thousand. In the Russian view it is necessary 
to distinguish abstracts (referate) from annotations, 
the purpose of which is to disclose in more or 
leas detail the subject-matter (thematios), and from 
reviews or criticisms. The distinctions appear a little 
arbitrary: it is shown later that an abstract must, 


of course, disclose the subject-matter, and also include’ 


& critical function. 

The importance of a preliminary general 
(obsor) is emphasized—a or outline, whi 
may also be informative or oritioal, although ita 
Precise nature, purpose and realization are not very 
clearly given. A short historical survey relates to 
abstracting in the Western countries (Chem. Abst., 
Brit. Chem. Abst., Oentralbl.) and to the work of 
Uneco, with various points of criticiam, such aa the 
neglect of social aciences, abeence of orrtical acumen, 
the complete omission of books from the general scope 
and, it is stated, neglect of material other than 
English, French and German; also a lot of unneces- 
sary duplication. This matter of a critical function 
has been considered in some detail by K. R. Simon 
(Sov. Bib., 1-3, 841; 19838). 

A detailed account is given of Soviet progrees in 
abstracting, starting with the decree of anuary 9, 
1028, under which & Commission waa established to 
look after “Indexes of Scientific Literature”, including 
abstracts of all Soviet scientiflo publications. The 
original grandiose scheme, as the authors term it, of 
large annual volumes, could not be properly realized, 
and there were several defects. Many Soviet id 

lications are noted. The real requirements o 
Arpe E abstract service are described in detail. 
For example, it must be & true organic system, 
established on & uniform plan, in accordance with a 
logical claasifloation of the whole field of human 
knowledge, of which the main classes are indicated, 
including philosophy—an inclusion which may 
possibly be questioned. 

For each division of knowledge the question arises 
as to its appropriate independent abetract medium, 
having regard to its various aspects, sub-divisions, 
rate of development, relevant literature, eto. It is 
clear that some of the main divisions cannot be 
provided for within the lmita of one abstract 
lication—for example, in the sciences of philo 
and comparative literature—in view ''of the brilliant 
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publications of I. V. Stalin in these fields”. But aa 
regards chemistry, long experience with abstract 
journals has convinced the suthors of the paramount 
need for some single but authoritative and compre- 
hensive chemical abstract journal in the U.8.8.R., 
for both the theoretical and practical domains. 
There is only here to indicate-the other 
pointe diacussed—for example, choice of material to 
be abstracted, which should imclude not only 
periodicals and patents but also books, eto; (even 
the general press and popular magaxines) ; linguistic 
scope of abstracts (what countries and languages, for 
there are already ten different in the 
Soviet Union itself); mature and value of the 
information provided, with oritical evaluation ; what 
the abstract should contain; ‘and one or two 
miscellaneous considerations. W. G. Cass 


THE TURKISH EARTHQUAKE OF 
MARCH [8 


A a ebd bapti EAA 
the greatest of that region, but it happened in & 
moderately well populated area and consequently the 
casualties have been relatively great. 

Provisional readings of the Edinburgh east-west 
component seiamogram indicate the initial time for 
the earthquake as 20 hr. 06 m. 16 s. G.M.T. 
epicentre appears to have been near (Jan in ihe 
province of e, Western Anatolia (lat. 40° 
N., long. 27° E.), and the depth of focus normal. 
The j Mile-Bhgw seismograph has a 
magnification of 250, and the maximum surface 
waves, which are pronounced in this shock, measure 
Tae nS e ded ee ake 

The quake was enoed chiefly m the 
Provinces of Qanakkale Balikesir, bordering the 
Ægean Sea, and south of the Dardanelles. The area 
between Yenioe and Gonen suffered severely. In this 
district more than six hundred houses were destroyed 
and many more were damaged; fire added to the 
damage. (Qan is a centre of routes in the area, the 
alley Iina fon eius ee ulcus 
-east to Biga and Karabiga and 


villages 


and some 4 
in Istanbul, including the Dolmabagtche 
Palace, where walls cracked and plaster -fell off the 
oeiling of the famous reception hall. D haa 
been reported from the ZEgeen Islands of Chios and 
-Lesbos and the tremor was felt throughout northern 
Greece. The full list of damage and casualties cannot 
yet be assessed, but reported damage two days after 
the event is estimated at a quarter of a million pounds 
ing, deaths at more than five hundred and 
inj at more than & thousand. Ankara observatory 
reported sixty-five afterahocks on March 10 and 
fourteen more to noon on March 20. 

In Turkey there are annually some hundred to 
hundred and fifty earthquakes which are felt but 
which do no damage. Some others do damage only 
in the immediate vicinity of their epicentres; but 
since 1988, excluding the present shook, there have 
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been thirteen disastrous earthquakes. These have 


been: (a) in Central Anatolia—Kirsehir-Yerkdy, 
1988 (19 Nisan 1938 Orta Anadolu yer deprenmesi. 
Ed. Paréjas and Hamit N. Pamir. Istanbul Univer- 


sitesi Jeoloji Enstitist dis uoa 5, 1040); (b) 
in Septrionale An&tolis—Erxi (magnitude 8), 
December 27, 1939 (27 Birinci K&nun 1939 Erzincan 
i. Ed. Parejas, I. H. Akyol, E. Altinh. 
.U.J.E.N., No. 10, 1942, also Nature, January 6, 
1940), Erbes-Osmancik (magnitude 7-5) 1942, 
Adaparari 1943, Amasya-Tosya (magnitude 7:5) 
1943, Bolu-Gerede (magnitude 7:5) 1944, (c) in 
South-east Anatolia, Oeyhan-Misis 1045, Van 1945, 
Varto 1946; Bingöl 1949; and (d) in the Ægean area 
in which the present epicentre is situated, Dikili 
1989, Ayvacik 1944 and Karaburun 1949. In 
the course of these earth fifty 
thousand people have been killed & hundred 
thousand houses destroyed or seriously damaged. 
Since 1938 earthquake damage has probably cost the 
Turkish le 100 millions of Turkish pounds. 
Teotonioally, the area around the Marmara besin 
consists of faulted synclines, and the area adjoining 
the Ægean Sea consists of faulted depressions. In 
between these synclines or depressions there are anti- 
clines with palsczoic cores, ‘plis de fond’ or ‘massifs’. 
Te et netic at ort Nee 
Néo, 


terraces. To-day it is still and is evidenced 
by the sudden changes of i between 
sections with faulted contact. quakes &ooom- 


pany the faulting. 


THORNTHWAITE FOREST, 
CUMBERLAND 


HORNTHWAITE was one of the first forests to 
be established by the Forestry Commission in 
Cumberland, which took over eleven hundred acres 
of land around the Whinlatter Pass in 1920 and 
Nom tnis to time, the latest acquisition being in 
1%47, and, since planting has proceeded continually, 
all ages of trees up to thirty-two years are repre- 
sented, A short record of this forest has now been 
lished by the Forestry Commission in & booklet 
entitled ''"Britain's Foreste— Thornthwaite'"*. The 
bulk of the work on the larger sectiona—Whinlatter, 
W: and Dodd—was finished by 1931, and 
thus most of the plantations are -more than 
twenty yeers old. Formerly, the young trees for 
planting were raised at a small forest nursery near 
Thornthwaite village ; but nowadays they are brought 
from larger nurseries near the Scottish border. ‘he 
forest lies three miles from Keswick, two and a half 
miles from Cockermouth, and twenty-three mules 
from Carlisle. Its greatest length from north to south 
is seven miles, and ite greatest breadth six miles, 
including outlying plantations. The distance around 
Bassenthwaite by road, which touohea on most 
of the plantations, is eighteen milee. 
Soon after the Commission commenced planting in 
the beautiful Lake District, there was a considerable 


* Torosiry, Commie Britain's Forests—Thornth waite, . £0. 
(London: H.M.8.0. 106%) 1s. net. ER 
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outery—almost inevitable, since the objectives of 
forestry are little appreciated in Britain. Buoh 
forestry as existed in the country a couple of oen- 
turies ago was confined to hardwoods; for many 
reasons, much of the Cumberland hills were only 
suitable for conifers. 

There are many from which Thornthwaite 
may be examined. haps one of the best known 
is fram the south. As one approaches the well-known 
town of Keswick by way of the main road from 
Ambleside, a beautiful panorama is unfolded which 
includes the young forest, now covering five thousand 
acres. About two and a half miles short of Keswick, 
Bassenthwaite is sean below with the young plenta- 
tions of spruce, pine and larch on the on either 
side with, at the back on the far aide, Skiddaw riaing 
to 8,053 ft. i 

The forest is divided into several sections bearing 
the local names of the areas concerned, the latest 
Plantations dating from 1948 and 1950. The kinds 
of trees used are the spruces, Sitka and Norway, 
Scots pine, and, in small amount, Pinus contorta and 
P. majo, with Douglas fir, Lawson’s cypress and 
western red cedar. On the bottom soils and in 
sheltered places Japanese larch is planted. Curiously 
enough, the European larch doee not do well in this 
region. More latterly, the Oommission has been 

PE belta along the Bassenthwaite roads 
` to b the monotony of the dark conifers. The 
belts include the American red oak, beech, wild 


cherry, western red cedar, aah, birch and maple, ` 


which are seen at their best in the spring and autumn. 
Thinnings are being made in the older;woods, from 
the poles of which pitprops and finer stakes are 
yielded, providing & return from the forest and 
providing work for a considerable labour force. 

. E. P. SrmsBING 


1 


NATIONAL PARKS IN 
GREAT BRITAIN 


"T GE third annual report of the National Parks 
Oonmmission* covera the year ended 

30, 1952, and notes the confirmation of the i 
tion Orders for Snowdonia, Dartmoor and Pembroke- 
shire coast national parks, and the designation, on 
February 12, 1952, of a sixth area, the North York 
i moors, &8 well as consultations with local authorities 
concerning & proposed Cornish National Park. It 


ugh it appears that, with the exception of 
Snowdonia, the park authorities, in spite of handicaps 
due to economic circumstances, have been working 
with some promise and that the problems of each 
park are being studied by each authority with a full 
and proper appreciation of the intentions of the 
National Parka Act. The i i 


repeated from the previous report; and although 
the references to financial difficulties are more 


* National Parks and Aooems to the Countryside Act, 1949. Third 
Report of the National Parks Commission for the Year 
September, 1962. Pp. ty+80. (London : H.M.B.0., 1062.) 2s. 
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oblique than in the second report of the Commission 
there is no substantial evidence in the present report 
of the disappearance of the parsimony which was 
last year reported as hindering ita educational work 
through the distribution of the proposed leaflet on 
the Oountry Code. 

Nothing is said about that leaflet in the present 


report, and, although the education authorities have 
‘rendered. 


much assistance in making the Country 
Oode widely known to the youth of the country, ib 
may be inferred that the Oommission’s own proposal 
is still frustrated. The moet hopeful features of the 
Teport are, in fact, to be found, first, in the evidence 
it ides of widespread co-operation and goodwill, 
x nr he ee ee gs 
Oommiseion has maintained ite position in the face 
of official indifference. - 

On the first, directors of eduoetion, the Railway 
Executive, the London Transport Executive and the 
Central Office of Information have helped to. make 
the Oountry Oode widely known, while much he 
has been reoerved from local authorities, the P 
Planning Board, the Youth Hostels Association, the 


‘Ramblers’ Association, the Oounty Oouncila of 


Cornwall, Devon, Dorset and Somerset, and individual 
ramblers at one or more of the numerous stagea—from. 
Preliminary survey to the erection of cairns and. 
stakes or the provision of hostel accommodation 
involved in the establichment of the projecta for 
long-distance routes, such as the Pennine Way, now 
at an advanced stage, the Cornish North Coast Path, 


‘the Pembrokeshire Coastal Path, the Thames River- 


side Walk, the South Downs route and the Pilgrim’s . 
Way. The extent of such co-operation fully justifles 
the Oommiseion's claim that “the designation, 
gressively, of the finest areas of England and Wales 
as National Parks signifies public. ition of the 
supreme quality of our landscape and of its permanent - 
i rtanoe as & factor in the moral and physical 
else Gf one people Gil of hs aad Ge thal cara 
to ensure that it passes inviolate to future generes- 
tions”. Nevertheless, such public recognition is 
incomplete, and whether, in fact, the long-term ideal, 
of which the National Parks and Access to the 
Countryside Act is the practical expression, is to be 
realized depends largely on the success of the Com- 
mission’s stand in regard" to administration, and the 
extent to which the Commission is supported in a 
matter which, the Oommission reiterates, “is of 
ivotal not only to each individual Park 
ut to National Parks policy as a whole". 

For this reason the Commission has appended to 
the present report details of the administrative 
arrangements for the Peak District, the Lake Dis- 
trict, the Dartmoor and the Pembrokeshire Ooast 
National Parks. Closer acquaintance with the 
practical problems has only oonfirmed the Oom- 
mission in the view it has held most strongly from 
the starb, and which has been held by all others 
before ib who have studied this problem—namely, 
that, short of an organization such ás was contem- 
plated by the Hobhouse Committee, the joint 


. planning board, with its own whole-time ‘planning 


staff, is the most appropriate and serviceable ad- 
ministrative instrument. Such &. joint planning 
board should have at least a whole-time p i 

officer, who should be & servant of the board an 

independent of any of the component local authorities. . 
The Commission regards this as a corollary to the 
principle that a national park should be treated as 
an integral unit, planned by a single authority with 
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distinct principles and in view, and it sticks 
to this point; alth it admita that the existi 
arrangements, with one exception, have wo 
fairly satisfactorily. 

With regard to the exception, namely, Snowdonia, 
the Commission records great disappomtment that 
no administrative system has yet established 
and therefore no progress whatever made in carrying 
out the purposes for which the Park was designated. 
The course of the opposition of the three county 
councils to & joint board down to the statement by 
Mr. Harold Macmillan, the Minister of Housing and 
Local Government, in & letter to the County Councils 
dated April 25, 1952, saying that he could not doubt 
that the National Parks fission was right in 
believing that e national park ought to be adminis- 
tered by one authority, has received oom- 
ment in these columns (see Nature, 170, 8388 ; 1952). 
It would appear from the report, however, that the 
Minister did not receive from the Oouncils, in their 
reply of August 5, 1952, the detailed assurances 
which he as a condition of accepting, for an 
experimental three years, tho joint advisory oam- 
mittee they proposed, and that they did not satisfy 
him that their proposed arrangements would secure 
the efficient administration of the Park during that 
period. When consulted an the replies, the Cam- 
mission again had occasion to say that it could not 
advise the joint advisory oommittee method and 
that in ita opinion the only satisfactory machinery is 
a Joint Planning Board; the Commission's report 
indicates that the Minister is again corresponding 
with the three Councils. | 

A first task of the Park Planning Authorities 
already SP of & development 
plan, and Mr. Macmillan extended until December 
this year the period allowed to the Planning Boards 
of the Peak Park and the Lake Distriob for sub- 
mitting their plans. The National Parks Commission 
has already received from the Peak Park Planning 
Board & i statement of ita 
propoeals: surveys for the development plan will be 
conducted so as to marshal information for future 
action for the preservation of the area and the 
promotion of facilities for open-air recreation, and 
particular attention will be paid to the survey of 
existing defacements and of advertisements, of wood- 
land areas for preservation and of areas for planting 
or afforestation, of historic and interesting buildings, 
and of areas suitable for camp sites and parking 
pladesa. The Lake District Planning Board has also 
outlined the mam considerations on which ita develop- 
ment plan will be based and its approach to the problems 
of development control in the National Park. 

The National Parks Oommission' has been con- 
sulted upon a large and urgent volume of projected 
developments, principally: relating to electrical 
development, forestry and mineral workings. Several 
important safeguards were included in the British 
Electricity Authority’s H.ydroelectricity Bill following 
discussions between the Oommission and repre- 
sentatives of the Ministry of Housing and Local 
Government, the Ministry of Fuel and Power. and 
the British Electricity Authority. In regard to over- 
head lines, the Commission indicates in an appendix 
the conditions under which it considers that capital 
restrictions should not be allowed to exclude relatively 
short lengths of underground line which is strongly 
desirable on amenity . Consultation with the 
Forestry Commission has usually resulted in mutually 
satisfactory decisions, but & proposal to acquire and 
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afforest about & thousand acres of one of the finest 
stretches of moorland scenery at Salteragate in the 
area designated as the North York Moors National 
Park was opposed and submitted to the Minister of 
Housing and Local Government. ‘The Commission 
records ita full agreement with the policy of the Peak 
Park Planning Board in regard to mineral workings 
and endorses the view that, while quazrying in the 
Peak cannot be excluded, the of the mdustry 
Should receive the closest sorutiny and that any 
additional areas required for limestone i 
over and above those wor, should, 
wherever ‘possible, be’ found outside the National 
Park. The Commission also indicates ita approval of 
the policy adopted by the Peak Park Planning 
Board to ensure the protection of the amenities of 
the Park against unsightly and sporadio growth of 
camping sites, without discouraging legitimate camp- 
ing for recreational purposes. 


FORMATION OF FIBRES FROM 
PROTEIN MONOLAYERS 


By Da. J. GORDIN KAPLAN and M. J. FRASER 
Department of ene. Dalhousie University, Hallfax, 
ova Scotia 


a monomolecular film of protein at an 

air/water interface is compressed beyond & 
certain oritical surface pressure it can no longer be 
to its original area, due to the formation 

of intermolecular linkages by the unfolded film 
i. As the film is further compressed, more such 

i occur, and the film ‘buckles’, or folds up on 
itself, parallel to the compressing surface (normal to 


folding soon become visible as tiny striations running 
actoas the width of the trougb!; continuing the 
compression results in the approximation and 
adlineation of thee- folds until nothing remains of 
the film but a solid, fibrous thread which can be 

was first by the Bordelaisian 

, Henri Devaux’, and is commonly called the 
Devaux effect!. It was mentioned samewhat later 
by Oockbain and Schulman‘. 

The use of these fibres in the study of the biological 
properties of ins has been demonstrated by 
Masia’, Ha; i, and the latter's collaborators™’ ; 
fibres of pepain, catalase and rabbit actomyosin have 
been shown to retain the specific biological activities 
of the protein. The fibres have bean shown 
to consist of mi i viaible ‘fibrils’ which 

as discrete birefri b unite parallel to the 

re axis*. It is to these ‘structural unite’ that 

Hayashi attributes the ability of his actomyosin 

fibres to contract against a load in the presence of 

adenosine. triphosphate’, despite the fact that these 

film has buckled during the compression, as shown , 
by his own electron microscopic studies". 

In our experiments on the effect of ultra-violet 
irradiation of monolayers’. and dilute solutione’ of 
orystalline ovalbumin, we have reported that during 
the irradiation the fibres formed become increasingly 
thin and fragile, until finally the irradiated protem 
loses entirely its ability to form such a fibre. We 
have shown that the effect of ultra-violet light on 
this protein is first a non-proteolytio alteration in 
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molecular structure, followed by & photochemioal 
rupture of peptide linkages (proteolysis). A re- 
examination of our resulta shows that the protein has 
lost ita ability to form a strong fibre ore any 
appreciable proteolysis has occurred ; we have thus 
been led to the h is that a non-proteolyti 
structural modifloation causes either loes of ab: 
to form fibres, or to the formation of fibres of altered 
appearance and properties. We have re-opened this 
deu Sad Dave ICONE tha tollowing qualitative 
o tions on the effect of pre-treating ovalbumin 
with typical ‘denaturing’ agents. It should be noted 
that none of these agents film formation ; 
indeed, an aliquot of protem will spread to a larger 
area following ultra-violet irradiation**, and 

has found!* that treatment in the boiling water-bath 
ara slightly the area to which an aliquot will 
uaa pur of oourse, that ooagulation is 


If 0:01 cent ovalbumin solutions at pH 2.25 
are trea 


microscopically, 
-by the presence of short, disoriented broken fibrils 
interspersed in disordered granular regions in which 
fibrils are absent altogether. Treatment of & 0-01 
cent protein solution with Gondaniratod tinea abolitld 
flbre-forming ability ; urea treatment of a 1 per cant 
solution, on the other hand, led to recovery of thick, 
continuous, but quite fragile, fibres of totally different 
sypoacpe Dum tbe scuiroM. The former ree&mbled 
a , white granular gel and upon drying were 
usually devoid of any microscopically recognizable 
structure and were largely non-birefringent when 
viewed between crossed nicols. Dialysis of the excess 
uree prior to spreading does not the appearance 
of the fibrea eventually formed, ich are likewise 
devoid of any fibrillar substructure and after drying 
aro unable to alter the ellipticity of polarized light. 
"Fibree formed from untrea protein sre tough 
and,.when wet, intensely birefringent at the 45? 
position between crossed nicola. Extinction occurs 
when the fibre axis is ab right-angles to, oD parallel 
to, the plane of the polarized light. After prolanged 
dehydration, birefringence is still present, but is of 
reduced magnitude. In this respect, these fibres are 
similar to those prepared by the orystal method of 
White and Elme". . 
It is interesting to note that certain untreated 
teins are evidently unable to form fibres at all, 
Santa the formation a porey good fine. We 
have not been able to induce insulm films to form 
fibres, thus oo ing a remark by Wrinch!*. Gliadin 
filme can be made to form fibres only with the greatest 
difficulty and then by spreading an exceas of a 1 per 
. oant solution. s 
Egg albumin, although known aa & difficult protein 
to spread!*, will unfold after eight hours on M/15 
' modium chloride into & fllm the thickness of which, 
calculated from our results (ref. 8, Table IV), is 8 A. ; 
\theee films yielded tough, elastic fibres. Urea, ultre- 
violet radiation, ozone and heat—agents which modify 
the structure of the intact molecules and - eliminate 
many of their op i " abolish their 
capacity to ine into after adsorption at the 
air/water interface or oause the formation of fibres laok- 


ing the characteristic regujar fibrillar substructure. 
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Hayashi is thus correct in a ing structural sig- 
niflo&noe to these so-called fibrils, since they are absent 
or much changed in fibres formed from protein 
vi treated with the usual ‘ newnta. Ths 
b view™ that interfacial unfolding of protein 
is the same sort of process as that caused by other 
forms of ‘denaturation’, differing only in that it is a 
more drastic form of structural modification, seams 
to be inconsistent with these facta. Our resulte rather 
suggest that interfacial unfolding leaves the protein 
molecule with a measure of two-dimensional speci- 
floity not to be found following modification with 
other agente. The literature (cited in ref. 6) 


showing retention of biological ( o, hormonal, 
antigenic) activity by fully unfolded protem molecules 
oat ee ee this in tion. It is 

er!4, showing 


supported likewise by the work of 
definite changes in mdicator oil expansion patterns 
in films spread from previously ‘denatured’ protein ; 
it may be significant that insulin and gliadin showed 
ion patterns indistingnishable from those of 
o proteins which had been previously modifled 
by treatment with heat or ultra-violet radiation. 
Full experimental details of the work of which this 
is a part are to be published elsewhere. [Bept. 2. 
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OPTICAL DESIGN OF 
DOUBLE-BEAM SPECTROMETERS 


By E. F. DALY 
Unicam Instruments (Cambridge), Ltd., Cambridge 
8 a result of recent work on a fast-scanning 
doub]e-beam spectrometer’, which gave oppor- 
tunities of examining beam balance over a range of 
wavetengths while adjustments were being made to 
the optical system, two fundamental -and rather 
obvious conditions were proposed which should be 
fulfilled by any design. [These were: (i) that 
in any plane m which the source or monochromator 
slits form an image the light distribution should be 
the same for both beams; and (i) that in any plane 
in which the collimator or field forms an image the 
light distribution should be the same for both besems. 
Non-fulfllment of the former may lead to an effect 
by which a displacement in wave-length oocurs 
between the spectra of the two beams. E ity of 
the beams is therefore more difficult to obtain the 
more rapid the rate of change of energy with wave- 
length in the In place of strict equality 
of the beams at all wave-lengtha, a difference spec- 
trum appears which resembles & differentiated version 
of the energy — wave-length relation for one of the 
beams alone. 
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When the second condition is not fulfilled, 
any variations, within the radiation fleld, of 
transmission of prism and windows or of re- 
flexion of mirrors fnay lead again to an in- 
equality of the beams which varies with 
wave-length. This effect exhibits & rather slow 
change with wave-length and tends to became 
more pronounced as a prism transmission limit 
is approached. 

These conditions are of fairly general applica- 
tion and have been used, as indicated by the 
following examples, in the design of & ocon- 

In obtaining 4 percentage transmission 
plot in & double-beam infra-red spectro- 
meter, the null-balanoe method described 
by Lehrer’, Wright and Herscher’ and many 
othera is convenient and widely used. In 
this, a comb-like shutter is introduced into 
one beam with the object of reducing the in- 
tensity of this beam until it is equal to that of 
the other beam containing the abeorbing sample. 
From the position of this comb along its 
lme of motion normal to the beam, the per- 
Eus. Saat ion of the seznple is read off. 
If & comb is placed at the focus of the beam, 
it is olear that the first condition cannot be fulfilled, 
except at 100 cent transmission, which in practice 
might be for beam balancing adjustments and 
so conceal the effect. If the comb is used near but 
not at a focus, neither condition will be fulfilled. It 
may be noted that imperfection in the slits, in the 
quality of image or curvature compensation, or in 
uniformity of fhe radiation detector surface, make it 
possible for equal radiation powers entermg different 
elements of the slit to produce very unequal 
effects. 

Thus it appears that only a trme-sharing type of 
shutter may fulfil the two conditions perfectly. We 
have accordingly examined the possibility of uamg & 
rotating star wheel to take the place of the oomb 
shutter and to te at & focus. This shutter 
has been i as & wheel having twenty-four 
&pproxinately triangular teeth disposed around ita 
circumference, the depth of the teeth bemg 50 mm., 
which is thus the traverse required to oover the 
0-100 per cent transmission range. It is necessary 
that the rotation of this wheel should be synchronized 
several complete revolutions of the wheel should take 
place during one beam-switching cyole, to avoid 
errors arising from eccentricity or imperfections of 
the teeth. Such a shutter, of correct tooth form, will 
have negligible error on small alit-widths but will be 
subject to the averaging and end errore, arising at 
large slit-widths, which are oammon to both the 
space-sharing and time-sharing of shutter. 

A second application of the ions arises in the 
adaptation of the principle of the multiple-pas 
monochromator described by Walsh and others** 
to a double-beam spectrometer. The design which 
we have adopted is based on & beam-switching 
mechanism consisting of continucusly rotating sector 
disks giving & switching frequency of 2 f o./s. anda 
coding shutter (the equivalent of the cho used in 
Walsh's arrangement) operating at f o./a. and syn- 
and one 7/2 out of phase with it, give outputs ftom 
which the stray light components have been elim- 
inated and which correspond to the sum and 
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difference of the two beams respectively, the sum 
output being used to control recording and 
the differance output to control the null- cing 
and recording servo-mechanism. 

Phasing relations between beam switch, coding 
shutter and homodyne gates are indicated by the 
accompanying chart. For mechanical reasons the 
beam switch gives a gradual ver from beam 
A to beam B and back, as shown at (a), while the 
coding shutter gives a rather rapid -change-over 
indicated at (b). Hofnodyne detector gating signals 
are shown in (co) and (e), + indicating passage un- 

and — inversion of the signal. Using & 
notation in which a represents the intensity of the 
wanted ment of beam A and a* the stray 
camponent, b the wanted component of beam B and 
b* the stray component, and m the mean intensity 
over the cycle, the homodyne outputa are shown by 
(d) and (f), the D.o. output-evel being proportional 
to the algebraic sum of these over one complete cycle. 

It is necessary, in order to fulfill the optical oon- 
ditions, that the duration of irradiation of each 
element of the collimator ahould be the same for 
beams 4 and B. That this is the case may be inferred 
from (g) to (f), in which the intensities of illumination 
of the top and bottom halves of the collimator are 
indicated diagrammatically for both beams. When 
the illuminated portions occurring in. the second 

are subtracted from those oocurring in the 
quadrant, it is seen that thoee parts during 
which the illumination is changing cancel out, leaving 
full illumination of the collimator by beam B for 
+ cycle to be subtracted from full iItruminetion of the 
collimator by beam A for $ cycle. It is evident that 
the cancellation of stray light will be effloient, since 
the beam switch is in the same phase during the two 
for which signals are subtracted in the 
homodyne deteotor. 

Mechanical considerations might 
operation of the beam switch at f c./g. and the 
shutter at 2 f o./s. would be preferable ; but it wi 
be seen that such & though otherwise practico- 
able (Bee (k) to (m)), does not fulfil the optical con- 
ditions, the net effect being that in the a-b homodyne 
case the top half of the collimatar is used for one 
beam and the bottam half for the other. A system 
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similar to this but using & reciprocating beam switch 
mechanism has been deeóribed by Rochester. 

I am indebted to the directors of Unioam Instru- 
ments (Cambridge), Ltd., for. permission to publish 
~ this cammunioation. [Sept. 18. 
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. CLASSIFICATION OF MYXOMA 
AND FIBROMA VIRUSES 


By Pror. FRANK FENNER 
Australian National University, Canberra 


lone teniente rl ipu pistas 
of the animal viruses has been stimulated by the 
discussions at the Fifth -International Congress of 
Microbiol at Rio de Janeiro’. The oocurrenoe in 
Australia the summer seasons of 1951 and 
1952 of severe and wi epirootios of myxoma- 
tosis among the wild rabbits" has redirected attention 
ee eee ere cond (M 
question of its claesifloation, t is, ita relationship 
to other animal viruses. : 

Hight oriteria to be & in classifying animal 
viruses were laid down the virus sub-committee 
at Rio de Janeiro. We will discuss these in turn, and 
see if light can be thrown on the classifloation of 
myxoma virus in this way. 

(1) Morphology and method of reproduction. There 
i that morphology and sire are 
among the most important features in the determins- 
tion of the broad (generic) relationships of the animal 
viruses. Stained amears of the elementary bodies of 
myxoma virus! and fibroms virust showed that they 
- resembled vaccinia virus in their size and shape. 

Only one study? of myxoma virus with electron. 
microscope has been published, and no electron 
micrographs of fibroma virus have been printed. 
However, recent work’ extends our knowledge of the 
morphology of these viruses. The elementary bodies 
of myxoma virus were found to measure 286 uj X 
280 uu by Farrant and Fenner’, and 287 up X 283 uu 
by Ruska and Kausche*, dimensions abnost the same 
as those of vaccinia virus elamentary bodies photo- 
graphed under the game conditions. More careful 
examination of metal-shadowed bodies 
of myxoma virus revealed the central ‘condensation’ 
obeerved also in vaccinia and fowlpox viruses. 
Treatment with pepsin the appearance of 
a clearly defined central which reaisted peptic 
digestion’. Similar results have been obtained after 
pepsin treatment of vaccinia’ and fowlpox® viruses. 
Bang? found that, in electron micrographs of sections 
of chick chorio-allantoic membrane, elamentary bodies 
of myxoma virus were indistinguishable fram those 
of vaccinia virus!*. ^ ; 

It is clear that myxoma is almost the same mire, 
and has the same external shape and internal archi- 
tecture, as vaccinia and fowlpox viruses. 

A few loratory investigations have been made 
of the of reproduction of vaccinia virus. 
Infectivity titrations at frequent intervals during the 
firat forty-eight hours, using the chorio-allantoic 
membrane-of developing chick embryos" and tissue 
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cultures of the rabbit skin!*, have been interpreted as 
demonstrating that the same of events 
occurred as had been found with bacterial viruses! 
and influenza virus, There was a sharp reduction 
in the amount of infective virus immediately after 
infection, and no increase gould be detected for about 
eight hours" or ten hours’. Briody and Stannard 
observed another sharp rise sixteen hours after the 
initiation of infeotion. i experimments™ 
with myxoma virus grown on the chorio-allantoio 
membrane gave resulta very similar to those obteined 
with vaccinia virus. Lees than 1 per oent of the 
inoculated virus could be recovered from the mem- 
brane during the first six hours after inoculation. . 
Demonstrable unabsorbed virus and losses during the 
aie aaa of the membrane suspension accounted 
or only 8 per cant of the ‘lost’ infectivity, Bo that 
with myxoma virus ‘also there is an unexplained 
disappearance of infective virus during the first few 
hours after inoculation. Eight hours after inoculation 
there was & slight increase in the infective titres of 


titre increased & hundredfold. The results with both 
vaccinia and myxoma are too 
&ny definite conclusions to be drawn concerning their 
mode of reproduction, but so far no inconsistencies in 
the behaviour of the two viruses have become apparent. 

Studies have also been made of the life-cycle of 
vaccinia virus in the chorioallantoio membrane 
of the chicken embryo with the electron micro- 
8o9pe!*i^1*, The most important conclusion derived 
from these investigations is that the nucleus probably 


plays an important , for the earliest virus particles 
appear to form at nuclear wall. lai ies he 
been published of the appearances of 8 infected 


with myxoma virus. ~ 

(2) 7 compostiton and physical ‘properties. 
The only chemical study made of myxoma virus is 
that of Balls e alt". They found a peculiar lipoid 
(not cholesterol) in the centrifuged deposit of an 
elementary body preparation. The nitrogen, -phoe- 
phorus and lipoid content of this sediment were much 
the same as the corresponding figures for vaccinia 

Schlesmger and Andrewes!* carried out filtration 
They found that the diameter of the virus, estimated 
by filtration through graded membranes, was about 
the samd as that of vaccinia (125-175 uy) and by 
centrifugation 126-14]. The specific gravity’ of 
the virus was estimated at 1-8. 

(3) Immunological properties. Myxoma and fibroma 
viruses are closaly related antigenically’, and 
myxoma virus, which haa been investigated in some 
detail™, is antigenically complex, having at least two 
soluble antigens. Neither virus appears to be capable 
of agglutinating red blood oellgtt, . 

There is no immunological relationship between 
myxoma virus and vaccinia virus, and no antigenic 
comparisons have been made with other viruses of 
the same size and shape. 

(4) Susceptibility to physical and chemical agente. 
One of the few satisfactory studies of heat-inactiva- 
tion of animal viruses is that of Bronson and Parker™ 
with myxoma virus. Because no comparable data 
were available on other viruses of the same size and 
ahape, similar investigations were carried out with a 
number of viruses of the pox group™. Some of the 
results are summarized in the acco ying table. 
Whey are Cxrrcesccas Chddinio required (inentivate 
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by heating at 55° C., suspensions of a number of 
viruses in normal rabbit serum, the initial conocen- 
tration in all oases being 10’ infective particles/ml. 
The figures shown were determined by lation 
of the straight lines obtained when the infectivity 
(on a logi, scale) was plotted against the time of 
heatmg. There was some variation between different 
strains of vaccinia virus; but myxoma and fibroma 
viruses & to be more gusceptible to inactivation 
by heat than any of the other viruses tested. 

Andrewes and Horstmann™ regard resistance to 
ethyl ether as a property which might be useful in 
the classification of viruses, since in many cases it 
rung parallel with distinctions made on o bases. 
We% were able to confirm their observations of the 
sensitivity of myxoma and fibroma viruses, and the 
resistance of vaccinia, fowlpox and ectromelisa viruses 
to ethyl ether. However, when & number of viruses 
were tested for inactivation by certain surface-active 
agents (sodipm lauryl sulphate, sodium deoxycholate, 
and saponin)", myxoma virus was found to resemble 
fowlpox, vaccinia and ectromelia viruses and to differ 
from & number of other viruses in the high degree of 
Teaistance it showed to these chemicals. 

(5) Natural methoda of transmission. The natural 
method of transmission of fibroms virus is not known, 
though it may well be mechanical carriage by insect 
vectors. Myxomatosis may be transferred by 
contact"! or by exposing rabbits to & virus-containing 
mist! ^; but in Nature transmission is effected prin- 
oipally. by insect vectors" and, at least in the most 
important vector, the mosquito, is purely mechanical 
in nature, being due to contamination of the mouth- 
parte by virus ın the akin lesions**. The modes of 
transmission of myxomatosis are quite similar to 
those of fowlpox*?. 

(0) Host, asus ond cell tropisms. Both myxoma 
and fibroma have & limited host-range, rabbita of the 
genus Sylvilagus?** and 14, the develop- 
ing chick ^"! -and the developing duck 
embryo?! being the only susceptible hosts. While 
vaccinia has & very wide host range, other character- 
istic members of the pox group (variola, mousepox) 
have a restricted host range. 

Both myxoma" and flbroma!* cause & generalized 
disease 1n the laboratory rabbit, which is characterized 
by & primary lesion at the site of inoculation of the 
virus &nd localization in the skin about a 
week later. This train of events resembles closely 
that encountered with mousepox*!, and vaccinia in 
rebbite**.  - 

(1) Pathology, including formation of inclusion bodies. 
The strains of myxoma and fibroma viruses isolated 
from naturally occurring cases induce at first pro- 
liferation in the cells which they attack, followed later 
by necrosis. A vanant strain of fibroma virus (LA) 
causes inflammation and necrosis from the outset. 
While these ies have led many investigators 
in the fleld of oncology to study the myxoma and 
fibroma viruses, they cannot be considered as of 
much importance from the point of view of taxonomy. 
Vaccinia and fowtpox viruses algo cause hypertrophy 
and hyperplasia of infected cells. 
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Both myxoma and fibroma viruses produce acid- 
ophilio i lasmic inclusion bodies in the 
epithelial cells of infected skin lesions‘+#, and in the 
ectodermal cells of the chorionic membrane of the 
chicken embryo“, and in this they resemble the 
viruses of the pox group. 

(8) Symptomatology. There is little left to be said 
of symptomatology which has not been mentioned 
earlier.  Virologista concerned with the animal 
viruses are doubtful whether it has much importance 
in classifloation of these viruses. 


Summary 
The points of resemblance of myxoma virus and 
&ooepted members of the pox group of viruses are 80 
numerous, and the detailed morphological similarities 
of the elementary bodies so great, that the conolusion 
is inescapable that myxoma virus (and fibroma virus) 
should be inoluded within the pox group. Of all the 
characters examined, myxoma and roms virus 
differ from viruses like fowlpor and vaccinia only in 
their sensitivity to ethyl ether. It would appear more 
logical to doubt the &beolute importance of this 
than to base the exclusion of myxoma virus 
the pox group upon it. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


A Fast and Efficient Neutron Detector 


Mnasunmamrs of the variation of neutron crose- 
section with neutron energy? haye been made .at 
Harwell ‘using an electron linear accelerator pulsed 
neutron source, and & time of flight spectrometer 
technique’. In these measurements & boron tri- 
fluoride proportional gas oounter was used, and in 
order to obtain an adequate efficiency of detection 
it was n to use a rather large gas volume. 
This counter limited the neutron energy resolution 
in two ways : at low neutron eríergies (10 eV.) the 
counter length of 50 am. was the main inde 
in the neutron flight distance, and at high neutron 
energies (keV.) there was the additional and larger 
indeterminacy in the ion collection time in the 
counter. 

Various alternative detection methods have bean 
tried with the object of combining a more rapid 
response with increased neutron capture, and it now 
seems necessary to adopt some form of scintillation 
detector containing boron**. In the present in- 

tion, the most substance tried was 
borazole‘, B,N,H,. lutions of boramole in para- 
, with para-terphenyl added to a concentration 
a 8 gm, per lit., ag Cee ei dad 
) processes of exciton transfer in 
ched by the boraszole; (3) B i 
obtained by irradiation with Laer Miren 
particles are proportional in in to the molar 
concentration of xylene; (8) i 
time is lees than 10~ seo. nos for amla. un 
equimolecular solution of boraxole in xylene is & 
detector with a boron density increased by a factor 
of 400, and & response time shortened by a factor 
of 100, when compared with the boron trifluoride 
counter. 

I'am indebted to Mr. W. L. Borrows, of the 
Admiralty Research Laboratory, Teddington, for the 
preparation of the borazole. I also wish to thank Dr. 
K. W. Bagnell for information about borazole and 
guidance on boron i , and to acknowledge 
the help and encouragement given by Dr. E. Bretacher 
and Mr. G. N. Harding. 

JOHN KIRKBERIDH 


Atomio Energy Research Establishment, 
Harwell, Didoot, Berks. 
Oot. 22. 
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d J. O., Merrison, A. W., and Whitaker, A., Vetere, 188, 
° Muehlhause, C. O., and Thomas, G. E., Pkye. Rsv., 98, 026 (1052), 
*'Wiberg, H., Natwrwiün., 85, 182 (1048). 


* 


Low-angle X-Ray Diffraction of Bone 
Tua study of diffuse scattering of X-rays ab low 
angles has been used for evaluating the size of 
crystallites and of particles". A a ea 
teohnique to bone tissue in order 
ment of hydroxylapatite m pecia id 
Herlier wi investigations have shown that 
the c-axis of the A eue unt cell is perallel 
to the fibre axis of the collagen’. This arrangement 
can also be demonstrated in $5 vitro experimente’. 
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Longitudinal- and cross-sections of won pase bona 
from several animals were prepared by grinding. 
The sections were about 0-1 mm. thick. Both wide- 


le. Nickel-filtered copper 
radiation was used. In . lis shown the low-angle 
diffraction pattern from a cross-section of bone, and 
in Fig. 2 the pattern from a i section 
(longitudinal axis of bone is vertical), The wide- 
angle and low-angle diffraction patterns from cross- 
sections showed no appreciable orientation, but in 


the case of 1 sections the low-angle scatter 
showed torial orientation, and the 002 
reflexion, in the wi pattern showed meridional 


cae acl: In bone, therefore, the hydroxyl- 
apatite crystallites are elongated with their long axes 
parallel to the collagen fibres. 








Estimations of the short dimension of the crystallite 
(the width) gave an & ximate diameter of 60-80 A. 
When estimating the long dimension of the 
the small-angle inéridional diffraction of the collagen 
interferes. Several orders of a fundamental spacing 
of about 660 A. were obtained fram the intact bone 
tisgue. The long dimension is estimated to be about 
three times the width. 

Full details of this work will be published else- 
where. 


A. ENGSTRÖM 
J. B. FrxaaN 
Inst. for Fysikaliak Cellforskning, 2 
i Institutet, 
Stockholm 60. 
Sept. 19 
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Shadow Microscopy for Measurement of 


Height 
Tas note describes & simple optical oe ee 
shadow technique which permits measurement to 

made of the heights of amall objects such as particles, 
spores, steps on surfaces, eto., and also reveals 
Cuialitalive sudtheolbopaurephlsal testarsa AGNETE 
manner. This is an optical analogy to the familiar 
metallic shadow-casting method which is used with 
electron microscopes. I have used it with powers 

up to that of a 4mm. objective. 

When an object on a specially 
douse noe? to grog, then's reasontly 
il at incidence near to grazing, then a ly 
sharp long shadow is cast on to the slide. Provided 
the object is appreciably larger than the wave-length 
of the light used, then the ratio of shadow-] to 
object-height is the tangent of the angle of inoi : 
For grazing angles of 5° and 8° the respective lengtha 
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1. Lyeopodtum and Triskoderm& ands : 
X540; shadow, x 12; total, x 2,900. (Reduced In sopasta 
to.about a half) 


of shadows are some 11 and 19 times the object height. 
Thus with & microscope magnification X 800, the 

ion of height in a shadow at incidence 
slightly lees than 8? has the astonishing value of 


x 10,000. Such magnifications are not always 
necessary, but are available if needed. 

A bright parallel beam of some 1 mm. diameter 
is projected on to the object by & lens stopped down 
with an iris. The angle of incidence, and thus the 
shadow-length magnification, is adjustable by raising 
or lowering the illummating lens. The angle of in- 
cidenoe need not be measured, as the introduction 
into the fleld of view of approximately spherical 
particles of measurable diameter secures calibration 
for any particular illumination set up, irrespective of 
the power of the microscope objective used. Thus 
any convenient spherical particles can be used for 
establishing the shadow magnifloation, for then the 
visually observed diameter is equal to the height. 
Alternatively, the ratio of length to width of shadow 
gives the magnification ratio. 

Lycopodium powder is quite suitable for this pur- 
pose as the particles are reasonably spherical and 
easily measured. 

An essential basic feature of this technique lies in 
the correct preparation of the surface receiving the 
shadow. This will usually be either (a) & slide to 
receive small objecta such as particles, filaments, 
grains, crystals, biological objects, eto., (b) the surface 





Fly. 2. Growth octahedron faoe: minroscope, 
x 210; abadow, x 12; total, x 2,500. uced in reproduction 
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of, say, & crystal, metal or some other extended 
object with topographical features on it. The surface 
receiving the shadow must be & reasonably flat fine- 
grain scattering surface. For example, if lycopodium 
be scattered on to & glass alide, shadow-casting illum- 
ination will produce no shadow at all. The system 
behaves like dark-ground illumination pushed to tho 
limit and one sees the brightly illuminated particles, 
without any shadow, for no light scattera up to the 
microscope from the polished glass surface. A number 
of suitable surfaces have been developed, but by 
far the best is to deposit on a slide a layer of silver 
and then this to aqua regia vapour, which 
converts it into a cloudy white matt fine-grain 
deposit, capable of producing shadows of high de- 
finition when particles are placed on it. The fine 
grain is the important point. To examine tho topo- 
graphical features of, gay, a crystal, this is first coated 
with silver and then exposed to the aqua regia 
vapour, thus creating the matt surface in situ. The 
dark shadows for particles will often be bordered by 
brighter diffraction edges. By photographing on toa 
reasonably contrasty plate a sharp clean finish to the 
shadow obtains and both shadow-length and -width 
can readily be measured. 





Ve. 3. “Hollow growth trigon on 
X 210; shadow, x 13; total, x 2,500. (Reduced 
m reproduction to abgnt a half) 


Typical applications are ahown in the accompany- 
ing figures. Fig. 1 shows spores of Trichoderma viride 
and & lycopodium particle using x 240 magnification 
in the microscope. The magnification m shadow is 
X 12, which makes the total effective magnification 
of height about 2,900 in the shadow. ' Fig. 2 shows 
at x 210 and shadow magnification at x 12 
shelves on & diamond octahedral face. A further 
example in which total shadow magnifloation is also 
2,500 is shown in Fig. 3, which is & hollow trigon 
depth about 8 When such an object rotates, the 
shadow of a ledge sweeps round, vanishing when the 
ledge is parallel to the direction of the incident light 
pencil. On further rotation the front of the ledge 
then becomes a brightly illuminated wall and there 
is still no shadow. 

It-is clear that this shadow technique has wide 
applications. An imental study 1s being made 
now of the lower limit of height which will reveal 
a detectable shadow. It is to-be expected that dif- 
fraction will confuse the situation considerably for 
very small particles and this is under examination. 
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This is largely a technique for studying features 
the ying 
. shelves, elevations, eto., rather than one for looking 


hical features by 
creating new oontrasts. It is, course, & modified 
form of controlled and heightened dark-ground 
illumination. One sees far more by this teohnique 
than by direct microscopy. 


Royal Holloway College 
(University of London), 
Englefield Green, 


Feb. 17. 


B. TOLANBXY 


A 


Polarized Uitra-Violet Absorptlon of 
Anthracene 


TzsomwriOAL calculations of r-electron states jn 

aromatic molecules give values for three important 

ies of transitions. These are the wave- 

ig ceca a e. of the band systems 

which correspond to jumps between the calculated 
states. 

Finding the polarization of obeerved band systems 
to check the calculations is more difficult than finding 
the wave-length and intensity, and has not often 
been attempted in &romatio h bons except in 


the weakest band systema, or which quite thick , 


crystals give measurable optical densities, How- 
ever, by working with the thi sublimation flakes 
that could be transferred without shattering to a 
silica plate, we have now measured the polarizations 
of some stronger systems in the near ultra-violet 
spectrum of anthracene. 

The thinnest of these crystals show retardationa 


under the of leas than 100 pu 
and. are e gold, or occas blue, by reflected 
light. ir thickness is of order of 0-lp. 
Specimens examined by X-rays invarisbly show that 
the devel face is a (001) plane, and this contains 
the a- b-orystal axes which are mutually per- 
pendicular. The positions of the b-axis were found 


either by means of X-rays or microscopy, and the 
crystal mounted on.a rotating stage with its faoe 
perpendicular to the optic axis of a Hilger Littrow 
quartz, h. Light passed through the crystal 
Into & quarts Wo prism and on to the slit, the 
two beams of plane-polarized light being about 4 mm. 

lateien foe tha wee dlsotinng Se 


without the . The ratio of these optical 
densities for electric vector directions parallel to the 
a- and b orystel axes was compared with that calculated 
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from the known inalinations of molecular axes withir 


Tegi absorption, each 
corresponding to a distinct band system of anthre 
cene. In the systems at 8800 A. and 2700 A., 
tion is greater for the electric vector parallel to 
b-orystel axis; in the system at 2800 A. &beorptior 
is leas for the b- and greater for the a-direction. - Theac 
resulta cannot at once be put in terms of molecular 
axes, since three molecular axial directions cannot 
be characterized from two orystal directions. How. 
ever, much evidence suggests the inactivity in transi- 
tions in the near ultra-violet of one of the molecular 
axes, namely, ‘that normal to the plane of the rings ; 
and if this inactivity be accepted, -it follows from 
our results that the band system at 2700 A. ia polar- 
ized along the shorter in-plane axis, that the system 
ab 8800 A. has at least & strong component along this 
axis, and that the system at 2300 A. is polarized 
along the longer in-plane axis. 

There. is olear evidence in the 8800 A. band system 
of the displacement of the abeorption maxima in 
a-polarization from those in b-polarization, so that 
the whole band system appears to be displaced as 
well as changed in intensity, as the polarization direc- 
tion of the incident light changes in the ab face. The 
split maxima have separations in the range 50-100 
om.. This may be the phenomenon, a theory of 
which was firat given by Davydov?, in which inter- 
molecular forces split the molecular energy-levela into 
pairs of crystal states with different polarization 


These preliminary resulta will later be incorporated 
in & more complete report. We wish to acknow 
valuable discussions with Prof. O. K. Ingold. e 
have also received important help from Dr. H. G. 
Poole, who designed the optical arrangementa, and 
from Mr. Philip Knight, who made several X-ray 
examinations of anthracene crystals and so made 
possible their correct orientation in the light beam. 

. D. P. Ceara 

‘ P. 0. Hopsins 

University of Sydney, and 

University College, 


1 Obretmov, I. W., and Prikhot]ko, A. Sow. Phyt., 1, 203 (1082), 
* Obrehnoy, I. W., and Prikhotjko, A., Phys. Z. Sow., 0, 34, 48 (1936). 
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Estimation of the 9 : 10-Dihydro Ic 
Acids and their Acyl Derivatives 


THa occurrence of estera of 9: A dados pmo 
acid (melting point, 182°) among the autoxidation 

roducta of olkia and elaidio acids has been estab- 
fished by Ellis’, who utilized the sparing solubility of 
the dihydroxy acid for ita isolation and estimation. 
In the presence of a high proportion of oily producta, 
however, a quantitative separation of the acid is 
sometimes difficult, and the presence of silica follow- 
ing prolonged alkaline hydrolysis may also be source 
of error. 

The method of estimation to be described takes 
advantage of the fact that, under suitable conditions, 
periodic acid omdizes the 9: 10-dihydroxysteario 
acids almost quantitatively to nonaldehyde and 
&relaio semialdehyde’, of which the former may 
readily be isolated by distillation in steam and ita 
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volume measured. The reaction is 
best carried out in feebly alkaline 

. solution, avoidmg an unnecessary 
excess of periodate. Thus, an 
amount of material contaming not 
more than 1 gm. of dihydrory- 
stearic acid is dissolved in 100 ml. 
of seminormal sodium hydroxide 
and brought to pH 8 with dilute 
sulphuric acid. After addmg 0-2 
gm. (0.75 gm. if the amount 
of dihydroxy-acid is thought to 
exceed 0-25 gm.) of potassium 
periodate, the solution is dis- 
tilled at & moderate rate through 
a simple water-cooled oondenser 
8 into a trep (see diagram), in 
which the non-aldehyde oolleote 

as & nearly insoluble oil on the 

surface of water in the tube A (bore 

3-5 mm.; length 7-5 om.), while 

the &queons part of the distillate 

arphons over into & measuring 

cylinder’*. When no further alde- 

hyde distils over and some 20 ml. 

of water has been collected, the trap is detached and 
the oil run into the capillary B (bore o. 1-75 mm.), 
where ite depth is accurately measured after standing 
for 10 mm. or more. The capillary may be calibrated 
by oxidising pure djhydroxystearic acid (melting 
point, 182°) under the same conditions; or, if the 
bore of the capillary is known, the mass of non- 
aldehyde (d, 0-827) can be calculated, an allowance 
of 0-001 gm. being made for ita solubility in 20 ml. 
of distillate. The yields of nonaldehyde 
(Table 1) range from 82 to 95 per oent of the 
theoretical and, except for very amall amounts, are 
ucible to withm + 2-5 cent; but it is 
important that the still and should be cleaned 
with chromic-sulphuric acid well washed prior 
to each estimation. The isomeric dihydroxy-acid 
(melting point 95°) gives almost identical results. 


Table 1 
pie Sen incor ee ee 
acid ) 25 50 75 100 125 150 175 200 225 250 
Nonald 
(mgm.) 10 18-56 28-5 30 49 59 705 84-5 96.5 108 


Dd vango 75 gm. of periodate 


amd (mgm) 100 200 800 400 500 600 700 800 900 1,000 
Nonaldehyde (mgm.) 37-5 80 120 168 207 252 205 840 385 4*2 

For the estimation of acyl esters of dihydroxy- 
stearic acid, 0-75-1-0 gm. of the material is saponified 
by or, where volatile hydrolysis products 
are formed, slowly distillmg with 100 ml. of semi- 
normal sodium hydroxide for 2 hr. The 
cooled solution is diluted: if necessary to about 
100 mL, brought to pH 8 and distilled with periodate 
as described. When estimating esters in autoxidized 
oleic or elaidio acid, certain corrections may be 
necessary. First, elaidio acid oxide, which is norm- 
ally present‘, is saponified’ to dihydroxystearate 
under these conditions to & variable extent. The 
amounte of nonaldehyde arising from this source are 
given m Table 2. Secondly, 10-hydroxy-9-ketosteario 
acid similarly gives a good yield of nonaldehyde on 
oxidation with periodate*; but except during the 


Table 2 


Hüaldle ankd oxide (mgm.) 25 60 100 150 200 250 300 400 [o0 
Wonaldehyde (mpm) ^ 8 94 11 18-1 13 14 147 104 17% 
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advanced stages of sutoxidation neither this nor 
free dih io acid appears to ocour in 
significant amount in these products, as may be 
shown by distilling the unsaponified material at pH 8 
without and with periodate. 

A few typical results are summarised in Table 3. 


























The scope of the periodate reaction is well known’ 
and the method should be applicable to other suitable 
1:2glycols or ketols. 


G. Kine 
- De of Biochemistry, 
St. Mary's Hospital Medical School, 
London, W.2. 
Sept. 9. 
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Hardening of Kaolin on Rehydration 


AN investigation of the durability of fired olay 
minerals revealed an unexpected hardening of kaolin 
Samples from Gordon, Victoria, 


preasive : 
4,000 Ib./sq. in. 

X-ray analysis of the rehydrated kaolin indicates 
that the inarease in strength may be related to a 
higher crystal symmetry, since the powder pattern 
haa fower lines, with b reflexions absent or reduced 
in intensity. Electron micrographs of the original 
material before and after firmg show well-formed 
hexagonal flakes, whereas the rehydrated kaolin is 
clusters of much smaller and more 
particles similar in appearance to those of 
form’ of kaolin discussed by Bramao ef al.'. 


thermic peak at 180°-150° O., followed by a continuous 
endothermic reaction up to the main endothermic 
peak at 550? C., some 70° O. lower than the ocorre- 
sponding peak in the original kaolin. The final 
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exothermic peak is unaffected. Activation energy 
for the main dehydration process calculated from the 
differential thermal curves is about 40 kcal. for the 
Tehydrated kaolin, com with 55 koal. for the 
original material. The slope ratio of the main endo- 
thermic peak is 4-1 for the rehydrated material, a figure 
which has been thought characteristio of halloysite'. 
The slope ratio for the untreated kaolin is 1-25—1. 

Preliminary testa on other materials indicate that 
the hardening effect occurs in relatively well-crystal- 
lized kaolins. 

Possible industrial applications of the phenomenon 
are being investigated. — 

R. D. Har’ 


Division of Building Research, 
Commonwealth Scientific and 
Industrial Research Organisation, 
Highett, 8.21, 
Victoria, Australia. ` 
Sept. 18. 


1 Bramao, L., Cady, J. g Hendricks, 8. B., and Swerdlow, AL, Soil. 
Bet, Td, 179 (1963 


Centrifugation Potentials in Sols of 
Silver Iodide 
Ir & sol is centrifuged, an electrostatic potential 
difference is set up between two pointe in the Bol at 
different distances from the axis of rotation (centri- 
fugation potential). These potentials are connected 
with the ¢-potential of the colloidal particles by the 
formula : 
mn Dt 
Ex x 
Here m'n is the apparent mass of dispersed sub- 
stance por om.*, c the electrical conductivity, ņ the 
viscosity, D the dielectric constant of the sol, e the 


Vor. = T (Re RY. D 


angular speed of rotation, and R,» R, the distances ` 


from the axis of the two points between which the 
centrifugation potential is measured. Conversely, 
fram the value of Vor, t can be calculated; there- 
fore the measurement of centrifugation potentials is 
of considerable interest. 
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Values of ¢ in sols of altver jodide after the addition of potassium nitrate 
and of potamtum iodide 
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Extensive meagurementa of b RE in sola 
of argenio trisulphide have been by G. Jacobs’. 
One of his resulta, and certainly the most 
was the shape of the C—o curves for the addition 
indifferent electrolyte tassium nitrate). Between 
0 and 8 milhmol./L, ¢ decreases from — 100 to — 78 
mV. and then rises slowly again. 

We decided to repeat these measurements, in order 
to see whether Jacobe’s result was a general one, for 
sols of mlver iodide. To obtain the necessary quant- 
me a continuous electrodialyser was constructed’. 

e prepared & concentrated sol, containing 50 gm./l. 

ilver iodide ; the coarsest particles were eliminated 
by pre-centrifugation, resulting in & sol of about 
20 gm./L with which the measurements were made. 

The resulta are shown in the accompanying graph ; 
the reproducibility of the pointe was about 3 per cent. 
There is again & strong decrease of C, followed by a 
slow increase, for the addition of mdifferent electro- 
lyte; for the addition of potentiel-de ini 
electrolyte, there is also a decrease of C, followed by 
& much more marked increase. This last feature is in 
agreament with expectation, and gives us confidence 
in the experimental procedure; the first result is 
quite unexpected, and, Bo far as we are aware, cannot 
be explained by the current theories of the double 
layer. In fact, these theories always lead to a 
monotonic change of € with concentration. 

We are ing to make simultaneous measure- 
ments of t, and « (the total potential) in order to 
obtain more insight into this problem. 

; A. J. Roreers 
P. Naams 
Laboratory of Physical Chemistry, 
University, Ghent. 
Sept. 10. 
1 Rutgers, A. J., Weture, 157, 74 (1046). 
? Jacobs, G., Trans, Fared. Soc., 48, 355 (1962). 
3 Rutgers, A. J., and Swyngedouw, R., Nature, 108, 727 (1061). 


Curves of Succinoxidase Inhibition by 
Surface-active Agents 


IwnurBrri0N of the succinoxidase system by a 
variety of surface-active agente has been noted by 
Hockenhull!. The inhibition of this enzyme system 
by certain water-soluble androgens has recently been 
demonstrated?. The effect of these androgens 
suggested a surface phenomenon?. 

Two detergents were therefore studied in this 
laboratory to compare curves of inhibition with those 
found for the androgens. Sodium deoxycholate was 
chosen because it is both an ionic detergent and & 
soluble steroid salt. Polyoxyethylene sorbitan mono- 
laurate ("Tween 20’) was the neutral detergent used. ' 
The manometric technique employed was that 
described in Umbreit’s text-book‘. The accompany- 
ing curves (Figs. 1 and 2) show the influence of 
detergent concentration on the succinoxidase system 
of rat liver. i 

The sigmoid shape of these curves is similar to 
that of curves obtained when sodium androsterane 
sulphate is the inhibiting agent. If we consider per 
oent inhibition analogous to uptake of inhibitor by 
the enzyme system, we may compare the curves ob- 
tained heré with adsorption curves in other system 
For example, Coolidge! found this type of curve 
the adsorption of water vapour by charcoal ur 
conditions of moreasing vapour . Evie 
derived from the work with androgens indicatee 


No 4352 March 28, 1953 


"0 
w 


sumption 


| 
1 








i 


Q» O6 Of if 18 18 


Sodium deaxysholate 
(mgm./veasel) 
Fig. 1 


Fig. 1. Effect of concentration of sodium deoryoholate]on the suocinle dehydrogenase 
Fig. 2. Hiffect of concentration of polyoxyethylene sorbitan monolantate ("Tween 20’) on 
| dehydrogenase system 


the stocinto, 


succinic dehydrogenase is the target of the mhibitor*. 

Tt is suggested that the mechaniam of inhibition of 

the isolated sucoinoxidase system by surface-active 

agente is due to their adsorption by guooinio 
dehydrogenase. 

T-am indebted to Prof. W. C. Cutting for helpful 
suggestions. 

Sum~ur M. KALMAN 
t of Pharmacology and Therapeutics, 
Stanford University School of Mediome, 
San Francisco 15, Californie. 
Bept. 15. 

1 Hookenhull, D., Nature, 108, 850 (1948). 

1 Kalman, B. M., Brdoorin., 50, 861 (1052). 

* Kalman, 8. M. (unpublished). 

i Umbreit, W. W., Burry, R. H., and Stauffer J. F., "Manomeitrio 
Techniques and Tissue Metaboliam’’, 139 (Burgess Publishing 
Oo., Minneapolis, 1949). 

s Coolidge, A. 8., J. Amer. Chem. Soo., 49, 708 (1027). 


The Trinitratouranyl Complex lon 


SALTS having the general formula M[UO,.(NO4)4] 
(where M is NH,, K, Rb, Os) have been referred to 
in recent literature. The tetramethylammonium 
galt has been prepared by reaction of the appropriate 
nitrates in pure nitric acid medium’, and the identity 
of a trinitratouranyl ion has been established in 
eolutions of uranyl and tetra-n-butylammonium 
nitrates in acetone or methyl isobutyl ketone’. 

Comparison of the ease of formation of the tri- 
nitrato- with that of the tetranitrato-complex 18 of 
mmportance in the chemistry of uranyl compounds, 
particularly in view of the unusual oo-ordination 
number apparently involved in the former com- 
pound. It is therefore interesting that salts of the 
trinitrato-camplex are formed directly from uranium 
metal by reaction in liquid dinitrogen tetroxide, 
under experimental conditions which do not favour 
the formation of any one particular complex. 
Reaction between the pure metal and liquid dinitrogen 
tetroxide is very slow ; but when diethylammonium 
nitrate is dissolved in the tetroxide, reaction becomes 
rapid, with evolution of nitrio oxide. On standmg, 
the liquid depomta transparent yellow-green crystals 
which contain.no combined dinitrogen tetromde ; 
analysis of this product is in accord with the formula 
(EtyNH,) [UO,.(NO,J,. When a dilute solution of 
this compound is electrolysed, the ion contaming 
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uranium migrates to the anode, 
confirming that the uranyl is 
present in an anionic complex. 
Using diethylammonium nitrate aol- 
utions, this is the only salt which 

ize. A similar reaction 
occurs with solutions of mono- or 
tri-ethylammonium nitrate in liquid 
din tetroxide; with the 
monoethyl compound the crystalline 
product varies in composition with 
concentration of the solution, and is 
probably a mixture of the salt 
M[UO,.(NO3)4] with a little of the tet- 
ranitratouranylsalt.M [UO;.(NO,) ]. 
However, the ready formation of 
the trinitratouranyl complex under 
these conditions illustrates ite high 
stability in media of low dielectric 
constant. The complex undergoes 
ionic dissociation in water. 

The rates of tHe above reactions show large positive 
temperature coefficients. Again, the rate of reaction 
between uranium metal and the liquid tetroxide alone 
is increased by the addition to the tetroxide of other 
compounds (for example, diethylnitrosamins) able to 
morease the dielectric constant of the medium. For 
these reasons (as with metallic zinot) we consider 
that the initial (rate-determining) reaction involves 
[NOt] [NO,-] ion-pairs, eo that : 


U + nNO* = U™ + nNO 


On kinetic grounds, n is likely to be a small number. 
Reaction of the ion with the tetroxide then gives 
rise to progressive oxidation : 


N:04 7 N0: 
Us —— vot —— UO, 


Only the hexavalent uranium salt crystallizes, 
although the mother liquor contains some uranium 
in & lower valency state. 

Many reactions in liquid dinitrogen tetroxide ma, 
be correlated on the basis of a solvent system’ whioh 
involves the ionization : 


N,O, = NOt + NO,7 


The selts described above illustrate clearly the 
amphoteric nature of uranrum in this solvent system. 
The NO,- ion is equivalent to the OH- ion in the 
aqueous system, and there is & striking similarity 
between the commonest type of uranate produced in 
‘basic’ solutions of the two media. 


H40 system - N40, system 
(A) MM,U,0,.8H,0 
(B) M,(UO,,(OHA] (D) Mil (UO) (NO 44] 
(0) M[UO,.(OH)j] (E)  M[UO,(NOJA4] 


Treatment of a uranyl compound in &quoous 
solution with alkali results in the precipitation of the 
diuranate (A). If three molecules of water are 
regarded as constitutional, the compound may be 
formulated ae (B) or (C). The analogous compound 
produced from liquid dinitrogen tetroxide is (E), or 
ita dimeric form (D). Structures (B) and (D) are 
attractive, ın that they enable the compounds to be 
formulated sas binuclear complexes of 6-co-ordinate 
uranium, although orystal structure determinations 
on the compound Rb[UO,(NO;),] indicate that in 
this salt the uranyl complex is mononuclear’. 
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We wish to thank the Director, Atomic 
Research Hstablishment, Harwell, for making avall- 
able & supply of pure uranium metal. 

0. C. ADDBON 
í N. Hopes 
University, Nottingham. 
Bept. 26. 


* Beo Bid m ick, N. Y., “Tho Chemical Wiernenta and their Compounds”, 
£1 ( Untv. Press, 1960). 


Jander, G., and Wendi, H., Z. energ. Chem., 968, 1 (1049). 

* Kaplan, Te Hitdeteands, R- A., and Ader, M., U.S, Atomio Energy 
‘adder S seit iT yo e t Ge 
t Aa eect D end Thompson, B., Natwre, 168, 360 (1948) ; J. Chan. 
Sep een pa Ice EE T fee 





Reversible Dissociation of Insulin 


IN the past few years the dissociation of insulin 
in acid and neutral solution has been extensively 
studied. Although most of this work has pointed 
towards & minimum molecular weight of 12,000 from 
osmotic pressures!, sedimentation* and light scatter- 
ing* measurements, we raised the possibility of a 
value of 6,000 as the lower limit, from the extrapola- 
tion of sedimentation and diffusion data’. This 
value has'been confirmed by surface monolayer 
studies* and by Craig and Harfenist’s method’. 
Further; chemical analysis does not preclude it*. 

It has already been postulated that insulin mole- 
cules dissociate when the electric charge is increased 
by fixation of protons, this 
between positively charged olecules. It would 
be expected that a similar phenomenon would occur 
in alkaline media ‘when submolecules carry a suff- 
ciently high negative charge. 

In the present investigation we have determmed 
sedimentation and drffusion constants in ‘moderately 
alkaline solutions of ingulin, respectively by a ‘Spinco’ 
analytical ultracentrifuge and by the Lamm’s scale 
method. (The insulin used was flve times recrystallized 
.beef insulin obtained through the courtesy of the 
Lilly Research Laboratories, Indianapolis.) ` 
- Tig. 1 shows the effect of pH. on the sedimentation 
constant of insulin (corrected to 20° and water) at a 
constant concentration of 0-25 per cent protein and 
ionic strength 0-1. The dissociation becomes effective 
around pH 8 and reaches ite maximum by pH 10. 
Titration curves indicate that at this pH .insulin 
carries about 10 negative charges (calculated on the 
basis of 12,000 molecular weight). This 1s identical 
with the poéitive charge of meulin at pH 3 where 
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. 1. Sedmmentation constant of 0-25 per cent insulin in 
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Bedtmentation constant of insulin in potamtum chloride- 
solutions at pH 10-1 as & faneteon of protein concentration 


maximum - dissociation takes place also’. This be- 
haviour provides good evidence that the dissociation 
is mainly determmed by electrostatic repulsions. 

Fig. 2 shows the effect of protein concentration 
on the sedimentation constant of insulin at 
pH 10-1 and ionio strength 0-1 and 0-2 (buffer 
potassium chloride — glyoine).. As at* pH 2-7, the 
sedimentation constant rises when the concentration 
“decreases fram 1 to 0-7 per oent, in accordance with 
the ordinary charge effect, but goes down below this 
point because the dissociation becomes the over- 
whelming factor. At both buffer concentrations the 
values tend to become identical and point towards a 
minmrum around 1.2. Similar conclusions can be 
drawn from diffusion data (Table J). 


Table 1. DIFFUSION OONRTAXTS OF IKSUIZN Af pH 10-1 (OOKXNCTED 
TO 20° AND WATER) 


Fig. 2. 
giyotne 


45 7 — 113 

The extrapolation of sedimentation and diffusion 
constants at sero protein concentration gives an 
approximate value for the insulin submolecule. It is 
much lower than 12,000. A combination of s = 1-2, 


oe eae iflo volume of 0-72 * would 
give & mo weight around 6,000. 

The stability of i in in these moderately alkaline 
solutions under the experimental conditions given is 
well established by Waugh's experiments on the bio- 
logical activity of insulin after alkali tregtment*. On 
the other hand, it oan be completely and easily 
recrystallized after standing two days at pH 10 at ~ 
room temperature. It also ins ita normal sedi- 
mentation constant when brought back ta pH 7. 

Although in acid solution the sedimentation oon- 
stant varies with the sample of insulm considered 
and with ite age, resulta are much more constant at 
pH 10 (Table 2). 


Table 2. BEDIMNNTATIONK OCONBTAXTS OF 0-25 PER CENT INSULIY 
AT IONIO PexXxeTH 0:1 


Lot T-2344 i214 
Lot 483.003 1:8 
Los 00-18-11 1:5 : 

Similarly, in neutral or alkaline media, the digeooia- 
tion is not influenced by the nature of the anions 
present; 0-1 N phosphates, chlorides or thiosyanates 
give identical values for s,, at pH 10-1. In acid 
solutions the dissociation is much influenced by the 
nature of the anions’. We related it to the binding 
capacity of insulin for such ions; this binding capacity 
does not exist in alkaline solutions. 

It has been pointed out* that the lowering of the 
dielectric constant of the medium will increase the 
tendency of insulin to dissociate. i ta in 
solutions of 20 per coent dioxane in water and 0-3 N 
potassium chloride show that the sedimentation oon- 
stant of insulin both at pH 3-6 and 8 is de- 
pressed. At pH 3-6 & molecular weight of 13,700 has 
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been deduced from sedimentation-diffusion in 20 per 
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oent dioxane — 0-2 N potassium chloride ; in 

solution it ia more n 80,000. Moreover, use 

of still higher concentrations of dioxane greatly 

increases the solubility of insulin in the isoelectric 
ion. In 40 per cent dioxane — 0-5 N potassium 
oride, 1 per cent insulin can be kept in solution 

throughout the entire pH scale. 

A detailed account of this work will be published 
elsewhere. We acknowledge & research 
grant from Eli ., Indianapolis. 

EvahuE FREDEBIOg 

Institute of Physical Chemustry, 

University of Liège. Oct. 13. 
! Gutfreund, H., Biochem. J., 40, 432 (1948) ; 50, 564 (1062). 
1 Gutfreund, H~, Biochem. J., 48, 554 (1948). 
* Oncley, J. L., and Ellenbogen, E., J. Phys. Chem., 56, 85 (1952). 
TIRE and Neurath, H., J. Biol. Chem , 104, 1 (1052), Doty, 

and Rabinovitch, J. Amer. Chem. Soc., 74, 2065 (1052) 

* Yrederioq, H, and Neurath, H., J. Amer. Olei. Soc., 72, 2684 (1060). 
' Frederioq, H., Biochie, Biophys. Acts, 9, 601 (1952). 
CHR H. J., and Craig, L. O, J. Amer. Okem. Soc., 74, 3087 
* Sanger, F., and Tuppy, H., Biochem. J., 49, 403 (1961). 
* Waugh, D. F., J. Aser. Chom. Soo, 70, 1850 (1948). 
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Apparent Degradation of Wool by 
Diazomethane Solutions 


Tax action of diazomethane on proteins has been 
studied by & number of workers, who report that 
both O- and N-methylation occur. There is appar- 
ently no fission of the peptide chains, although 1t is 
stated! that the action of diazomethane on insulin 
causes & decrease in the cystine content. On the 
other hand, Kirst? claims that the cystine bridges 
in wool are unaffected by the reagent, and Herzig and 
Landsteiner? state that wool is rather more resistant 
to diazomethane than are other proteins. In most 
of this earlier work, 1t was specifically stated that 
dry proteins and dry ethereal solutions of diazo- 
methane were used. Recently, Kuhn and Ruelius* 
have shown that diazomethane acts on aqueous 
solutions of peptides with formation of the correspond- 
ing betaines, while serum albumin and ovalbumm m 
water are slowly converted to insoluble products. 
We have now found that wool can be extensively 
degraded by ethereal diazomethane solutions, the 
product being almost completely soluble in water. 
The diazomethane, p from nitrogomethylurea, 
is added to the wool over & period of several days, 
together with small quantities of water. The soluble 
product contains no sulphur, and diffuses through 
Cellophane’, while the & of the wool during 
the reaction closely resembles that of wool treated 
with strong aliali. 

Diazomethane is known to contain methylamine as 
an impurity’, and our solutions were approximately 
0-01.N with respect to this compound. However, 
this weak base alone is without visible attack on 
wool even at high concentration. Although there is 
apparently very little action between diaromethane 
and aliphatic amines in water-free solution (af. ref. 6), 
we have found that, when water is present, methyl- 
amine, but not higher aliphatió amines, is alowly 
methylated, producing first trimethylamine and then 
tetramethylammonium hydroxide, as proved by 
potentiometric titration and isolation of the correspond- 
ing orystalline iodides. The quaternary ammonrum 
hydroxide is & very rd base, and the amount 
produced from the methylamme impurity in the 
diazomethans solutions, when &beorbed from the 
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ether solution by the small amount of water on the 
wool, is more than enough to account for the ex- 
tensive digestion observed. In fact, wool is attacked 
even by solutions in which the diazomethane has 
been previously destroyed by the addition of amall 
amounts of water. Samples of diazomethane prepared 
from p-toluenesulphonmethylamide' or from hydra- 
zino and chloroform* also contain basio compounds 
and show & similar degradation of wool. The removal 
of the methylamine impurity proved difficult, but 
partial succesa was achieved by repeated treatment 
with either methyl iodide or fp-tolueneeulphonyl 
chloride followed by distillation. These base-free 
solutions show no degradative attack on wet wool. 
The above resulta mdicate that some caution might 
be necessary when diazomethane is used in protem 
studies, for example, in Chibnall’s method for the 
determination of C-terminal residues’. Further, it 
would appear likely that some of the resulta obeorved 
by Heed!* during & study of the action of diazo- 
methane on cotton and various modified cotton 
celluloses could be attributed to the presence in the 
reagent of tetramethylammonium hydroxide. 
I. J. O'DoxxxELL 
J. M. Swan 
Biochemistry Unit, * 
Wool Textile Research Laboratory, 
Commonwealth Scientific and 
Industrial Research Organization, 
Melbourne. Sept. 15. 
1 Matula, J., Biochem Z., 300, 284 (1030) 
? Kirst, W., Melliand Testi Ber., 28, 169 (1017). 
1 Herxig, J., and Landsieiner, K., Monatsh., 39, 869 (1918). 
i Kühn, R., and Ruelius, H. W., Chem. Ber., 86, 88 (1952). 
v, Pochmann, H., Ber., 81, 2610 (1898). 
‘ Frankel, M., and Katohalski, E., J. Amsr. Chem. Soo., 65, 1070 
(1048); 66, 763 (1914). 
1 Backer, H. J., and de Boer, T. J., Proc. K. Ned. Akad. Wat., HB, 
191 (1981). 


2 Staudinger, H., and Kupfer, O., Ber, 45, 505 (1912). 
* Chibnall, A. O., and Rees, M. W., Bloshem. J., 48, xivil (1951). 
1 Head, F. B., J. Text. Inst., 43, T1 (1052) 


Nitrogen Metabolism of Apple Trees 


In most planta nitrate is the form in which nitrogen 
is absorbed from the soil and translocated upwards 
from the roote. Accumulation of nitrate in upper 
parta of the plant may follow, nitrate reduction and 
formation of organic nitrogen compounds oocurring 
in many organs. Thomas! showed that the nitrogen 
uptake of apple trees was atypical in that nitrates 
could normally be detected in only the finest roote, 
and suggested that nitrate reduction and formation 
of amino-acids occurred in these organs. Absence 
of nitrates from apple leaves has since been confirmed 
by many workers; but under certain conditions they 
have been detected’. 

During work on stock-scion nutrient interrelations 
in the apple, the nitrogen supply from stock to scion 
has been investigated. This was done by examining 
the level and forms of nitrogen present in tracheal sap, 
extracted by a simplification of the method of Bennett 
et al.?, from one-year old shoots of mature apple trees. 

The total nitrogen content of this sap, as determ- 
ined by a micro-Kjeldahl method, showed oon- 
siderable seasonal variation. Over the winter months 
the sap contained approximately 10 pgm. of nitrogen 
per ml. There was an increase to 20 pgm. about 
three weeks before bloasoming, followed by a rise to 
a peak of 150 pgm. at flowering (about October 1). 
This level was maintained for about three weeks, and 
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FRACTIONATION OF TOTAL NITROGWN OF TRACHEAL BAP OF APPLE TREES 
Results expressed as «gm. nitrogen per ml. of sap 
| Total of Total nitrogen 
Glutamine immo- amido | as determined : 

amide cai ra nitrogen Jug m by micro- 

nitrogen amino-nitrogen Walden 
1 21 88 121 121 
4 80 105 161 168 
6 32 108 157 165 
2 23 7" 104 98 
1 7 36 54 54 
1 20 56 81 T7 
1 12 12 27 20 
0 2 13 16 17 
0 2 16 
0 2 19 





from time of petal fall there was & gredual decline until, 
&t the end of January, the level was down to 20 ugm. 
and by the end of Maróh it was back to 10 pgm. 
Fractionation of this nitrogen has been possible. 
Using phenol disulphonic acid, no nitrate could be 
detected. Ammonia, glutamine amide and asparagine 
amide were determined by vacuum distillation 
methods‘. Amimo-nitrogen was determined in the 
Van Slyke manometric apparatus, the usual correction 
for glutamine amide nitrogen being made. Results 
obtained from sap extracted at 
different tomes during the season 
are given in the accompanymg | 
table. It is apparent that ammonia i 
i 





box 
‘ 


+ amide + &mmo-nitrogen can 
account for all the nitrogen 
present. 

The individual nitrogenous com- 
pounds have been examined by 
paper chroma phy. Tracheal 
sap, concentrated 9n vacuo at room . 6 
temperatures, was run in phenol 
and butanol/acetic acid. Amino 
compounds were revealed by spray- 
ing with ninhydrin (0-1 per cent in 
tsopropanol). The principal com- | 
pounds present were always gluta- 5 
mine, asparagine, aspartic acid and, 
to a lesser extent, glutamic acid. 1 
Judged by spot intensity, these 
four compounds would account | en i 
for up io 90 per cent of all nitro- z 
gen present. Also present in 
lesser amounts were serine, threon- 
ine, arginine, methionme, valine 
and leucine. Sometimes present 
in traces were alanine, i 
and y-amino butyric acid. On 
acid hydrolysis of sap, the serine 
and alanine spote increased in m- 
tensity, while glycine and fait Paper 
spots correspondmg to lysine, oyst- 
ine and sometimes cysteio acid ap- 
peared, indicating the probable presence of a peptide. 

Recent work’ has confirmed, at least with some 
plants, the older view that solutes absorbed by tho 
roots -paas up through- the xylem veesels. The 
present work has shown that in the apple tree this 
gap oontems nitrogen throughout the year, and, 
at times, is comparatively rich in this element. 
It would seem that a significant part, if not all, of 
the nitrogen absorbed by the root system does 
pase to the scion in the xylem sap. 

The view that complete reduction of nitrate to 
amino-acids occurs in the roots is substantiated. 
Apart from & small amount of ammonia nitrogen, 


1 








chromatograms showing amino-acids 
on Northern Spy stook: (s) sap concentrated 
hydrolysed in 6. 

















the nitrogen of amino-acids and amides acoounts 
for all the nitrogen in the tracheal sap. 

The predominance of the two dibasic amino-acids 
might be expected aa they, together with their amides, 
are considered to be some of the first produota 
formed in the synthesis of organio nitrogenous 
compounds. Their importance 88 translocatory 
compounds has been shown here. The presence of 
glutamine is of particular interest as it has not bean 
detected free in apple fruits. 





1 : _. a sran AC MT ] 
of tracheal sap of Granny Smith a tree 
in »souo at room temperatures; (b 

WY hydrochiorio acid for 8 hr. S eb 


It is hoped to publish theese resulta in more detail 
elsewhere. 


‘E. G. BornARD 
- Fruit Research Station, 

Department of Scientific and Industrial Research, 
Auckland, New Zealand. October 1. 
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* Viekery, H. B., & al, Biookem. J., 80, 2710 (1985). Pucher, G. W., 
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Effect of Leaf Roll Virus Infection on the 
Soluble Nitrogen Composition of Potato 
Tubers 


IN an attempt to verify and extend the findings 
of Andreae and Thompson! to & range of potato 
varieties, an apparent relationship between glutamic 
acid, glutamine, and virus infection has been noted. 
The diseased tissue used was primary infected 
material which had been obtained from grafts. 

Microscopic examination of the tissue did not 
reveal the presence of necrotic lesions, which, because 
of the groes physiological changes involved in their 
formation, might conceivably be expected to produce, 
as secondary effeote, similar biochemical differences 
to those found. Alcoholic extracts were prepared 
&coording to Dent, Stepka and Steward", taking the 
same weight of healthy and diseased tuber tissue 
(20 gm.) for each extraction. A preliminary survey 
of seven varieties was made by applying equal volumes 
of the extracta to a one-dimensional paper chromato- 
gram (Bee photograph) run in phenol : water, 75: 25 
w/v. A standard set of amino-acids containing aspartic 
and glutamio acids, glutamine and tyrosine was run 
in the first, eighth and seventeenth postions. One 
of these compounds, glutamine, contained impurities 
which confuse the picture in the aspartic — glutamic 
acid region. In four of the seven varieties the diseased 
tissue appears to contain higher concentrations of 
glutamic acid, glutamine and asparagine. Two- 
dimensional chromatograms, run with n-butanol : 
acetic acid as the second solvent, showed that the 
amounts of alanine present were insufficient to 
account for the large differences appearing in the 
glutamme region of the single-dimensional chromato- 
grem, but that other amino-acids, for example, 
serine, accounted for tho apparent differences in 
asparagine content. 

Analyses of five further varieties by two- 
dimensional chromatography have shown that the 
differences in glutamic acid and glutamine are the 
most consistent. Diseased tissue had two to three 
times the glutamine concentration of healthy tissue, 
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while glutamic acid differences were much gmaller 
although covering the same varietal range. Tyrosine 
and tryptophane, however, showed no consistent 
differancea over the varietal range tested. A very 
noteworthy biochemical difference occurs in Arran 
Pilot tubers, in which the total amino-nitrogen 
m diseased tissue appears to be reduced to 
approximately one-third of that present in healthy 
tissue. 

In view of the importance recently assigned to 
glutamic acid and the y-glutemyl group of glutamine 
by Hanes, Hird and Isherwood’, in respect of trans- 
peptidation reactions, these observations may have 
significance beyond the fact that they show promise 
of providing the basis for a simple and rapid diagnostic 
test for leaf-roll virus in potato tubers. 

A fuller &coount of this work wil be published 
elsewhere. I acknowledge gratefully the co-operation 
of Mr. C. M. Driver, who provided the matorial, and 
Miss C. M. Smart, who' performed the grafts and 
microscopic examination of the material. 


R. M. ALLISON 


Dopt. of Scientific and Industrial Research, 
Crop Research Division, 
P.B. Christchurch, N.Z. 
Sept. 12. 
1 Andreas, W. A., and Thompeon, K. L., Nature, 166, 73 (1950) 
* Dent, C. H., Stepka, W., and Steward, F. C., Nature, 180, 082 (1911). 
4H 


'H 0. B., Hird, F. J. R , and Isherwood, F. A., Nature, 186 2+3 
- (1950); Biokem J., 51, 25 (1852) 


Bacterial Degradation of Choline 


Durma work on the production of trmethyl- 
amine by organimns isolated from iho flora of the 
whale, it was found that some typos were ablo 
to produce this substance from choline’. Similar 
observations on organiams from other sources 
had been made previously, the products of the 
degradation of choline characterized as trimethyl- 
amine and ethylene glycol, and the enzymo re- 
sponsible named ‘choline deamin- 
a&ase'". No kinetic information was 
available, nor hed the speoificity 
of the enzyme been dotcrmined, 
though it had been reported that 
certain Enterobacteriacem produce 
trimethylamine from acetyloholine 
but not from botame!, go investiga- 
tion of these questions seemod likely 
to prove fruitful. 

The organism uscd was & strain 
of Aerobacter aerogenes, recently 
isolated from whale tissue, chosen 
in preference to the other choline- 
splitting species, which were either 
anaerobes or slowly growing &erobes. 
Its enzyme system proves to be 
specific for choline and acetyl- 
cholne. Ethyltrumethylammonium 
hydroxide and tetramethylammon- 
ium hydroxide may bo attackod 
very slightly ; but with the small 
quantities involved ıt is difficult 
to tell whether the trimothyl- 
amine has increased or not. It 
1:9 without action on tso-choline, 
betame, phosphorylcholine or di- 
methylaminoethanol. 


13 14 15 10 17 


ENT 
Loy 


AF 
pn 


(8 
an 


574 


It has been reported that trimethylamine pro- 
duction from choline ıs inhibited by giucoee, and 
suggested that this is because the ethylene glyool 
simultaneously produced is no longer needed asa 
source of energy’. We have confirmed the inhibition 
by gtuooee but have found that ethylene glyool does 
not prevent choline breakdown. Kinetio i ta 
have proved to be impossibly difücult, but some 
observations have been made which seem worth 
recording. Choline is attacked by A. aerogenes only 
in the logarithmic phase of growth. When active 
division ceases, so also does production of trimethyl- 
amine; washed suspensions are completely inactive. 
The enzyme systém involved is not adaptive. 

We have been unable to proceed further because 
of difficulties in the chemical estimation.. Oholme 
cannot be estimated by the reineckate method in the 
presence of trimethylamine whichis also preciprtated, 
and ethylene glycol is probably metabolized. Tri- 
methylamine can be estimated by titration with per- 
chloric acid in & non-aqueous or by a lod 
reaction with ots-aconitio anhydride. Both methods 
Tequire the extraction of the base into an organic 
solvent, and we have found that direct extraction 
with toluene is incomplete at the higher concentrations 
(60-70 mgm. per cent), and that in the lower ranges 
(0-20 mgm. per cent) it is impossible to aspirate the 
trimethylamine completely into glacial &oetio acid. 
A method of trimethylamine estimation by gas— 
liquid partition chromatography has been devised, 
but it is unsuitable for soria: estimations in kinetio 
experimen tat. 

This work waa carried out as part of the programme 
of the Food Investigation Board of the Department 
of Scientific and Industrial Research. 

'B. P. EDDY 


. Low Temperature Research Station for 
Research in Biochemistry and Biophysioa, 
University of idge &nd' 
Department of Scientific and Industrial Research. 
Oct. 15. 


1 Robinson, R. H. M. igni, G. O., and Hddy, B. P., J. Sei. Food 
Agris., 8, 176 (1952). 
"onem G. N., Nieman, B., and Raynaud, W, O.R. Acad. Sei., Peru, 
647 (1947). 


* Dyer, F. B., and Wood, A. J., J. Fisk, Ree. Bd. Oan., 7, 17 (1047) 
‘Janes, A- T., Martin, A. J. P, and Smith, G. H , Biokem. J., 58, 
288 (1962). 


‘Parsnip Canker’ 
Green and Hewlett, i 


and classified. They 
concluded that only the commonest form, and the 
one without a known causative agent, should be so 
named, and they suggested that orrtioal indoor rather 
than fleld experiments would be needed to reveal 
the agent. We have found from such experiments 
carried out over several seasons that cultures of 
sabies (Thaxter) Wakaman and Henrici 
o&use cankering and other stages of parsnip acabbing. 
The possible link between ‘canker’ and the sca 
pathogen was indicated by cankering of parsnips and 
scabbing of oarrota growing adjacently in a fleld, and 
led to a test of the infectivity of a culture of S. scabies 
to paranips. The resultant suggested tests 
of further cultures of the pathogen, which confirmed 
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the first infection and showed that’ one culture, 
' Millard and Burr's* strain 17, formed a common 
range of legions.on potatoes, beet, mangolds and 
radishes ag well as on carrots and paranips. Fre- 
quently one kind of lesion predominated, so that the 
raised scab characterized the infections on beet, man- 
golds, French breakfast radishes and carrots, while 
the surface-to-sunken sort prevailed on the potato, 
white icicle radish and on mature parmips; but on 
parsnip seedlings the scaba were raised at first. 
i d theee infections, except where union had 
‘blo out their origins, it was clear that lesions 
arose in lentioela and, in all planta except the potato, 
the centring of lenticels in side-root rows permitted 
the involvement of root initials. -Microtome sections 
confirmed this possibility, especially in carrot sca 
and they also showed, in both carrot and parsnip 
lesions, the series of cell changes noted by Jones? in 
potato scabs. The similarity in structure of the pitted 
scab of the tuber and that of cankers was 
close even in details, but the cankers usually formed 
only one protective cork barrier. 

The presence of the pathogens in lesions was oon- 
firmed by re-isolating them several times and in 
different seasons and, in one season; & number of 
isolates so obtained from carrot and parsnip lesions 
oankered paranips in later season. In addition, the 
cultural and morphological features of the isolates 
agreed with those of the infecting cultures. Since 
the cultures used were of varied and wid 
origin, being derived from potato or beet scabs formed 
in England, Wales and the United States, and the 
culture most commonly used, Millard’s strain, is a 
well-known potato pathogen capable of soabbing 
several kinds of crop, these pathogens could, no 
doubt, cause in Nature the commonest sort of ‘paranip 
canker’ noted by Green and Hewlett. 


A. P. Jone 
Department of Agriculture, 
University, Leeds 2. ' 
Oot. 16. 


1 Green, D. E., and Hewlett, M. A., Agrisultwre, 57, 218 (1960). 
* Millard, W. å., and Burr, B., Ame, App. Biol., 13, 580 (1926) 
* Jones, A. P., Ann. App. Diol., 18, 813 (1081). 
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The Term ‘Soil’ 


WHEN &'term of wide use is shared between 
different scientific iplineæ, `some confusion may 
result from its use in publications of common interest 
unless: there is complete agreement regarding its 
meaning. Such & term is the word ‘soil’, the rapid 
bd ci qd of the scientiflo study of unconsolidated 
to mush pointed criticism of their use of this very 
common word. . 

To the agricultural scientist, the meaning of the 
word is clear. He uses it to deeoribe that thin 
upper layer of the earth's crust, a few feet only in 
thickness, which is responsible for all vegetable 
growth. The engineer uses it in exactly the same 
way, since he, too, is concerned with soils at the 
surface, especially in road and airport work. But 
he extends 1te use to include all similar unconsolidated 
material overlying, to whatever depth, solid rock. 
Through a possibly unfortunate translation of the 
German expreasion Erdbaumechan4k, he haa coined 
the name ‘soil mechanics’ to describe his new-found. 
scientific interest in the material for so long disdain- 
fally regarded as mere ‘earth’ or often as just ‘mud’. 
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It is thia name whioh seems to disturb so many 
ricultural soil scientists and which now appears 
be arousing the ire of geologiste. But in my very 
ited geological egens many referenoes have been. 
Xed showing that geologists themselves have for 
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ng used the word ‘soil’ in exactly the same way 
4 i no modern geological writer yet 
spears to have a satisfactory alternative 


meric name for unconsolidated part of the 
arth’s orust. Three typical references may be cited, 
ritish, Oenadian and American. In his famous 
Memoir to the Map of the Strate of England" (1815), 
William Smith said: ‘The chances were thought 
«uch against my ever completing it as & map, of the 
weater part of our island, enough to ahow the 
aneral course and width of each stratum of the soil 
md minerals, with & section of their proportions, 
ip and direction . . . ”. John Wiliam Dawson, in 
is “Acadian Geology" (Edinburgh, 1855, p. 28), 
tates that: ‘The western part of Nova Scotia 
resenta some fine examples of marine alluvial soils’. 
William Henry Brewer, writing on “The Deposition 
w Olay in Salt Water" (Amer. J. Sor, 28, 1; 1885), 
ays: "I have carried on a long series of experiments 
wa. the sedimentation of clays, and the finer portions 
f soils and the pulverized rocka...”. 

Geologists, therefore, would be following a well- 
steblished tradition if they accept the use of the 
word ‘soil’ as & general description of unconsolidated 
aaterial. By their use of the term ‘soil profil’, 
gticultural soil scientista show clearly that they 
Ihemselves do not confine the use of the word to 
hat thin layer with high organic content which they 
<ometimes suggest is the ‘proper’ use of the word. 
f ‘soil’ is to be used to describe the ‘O-horizon’, 
ow can the pedologist logically object to the use of 
Ihe same word in the same way by the engineer, 
«ut used to describe the same material at depths in 
hich the soil scientist has no interest ? 

Would it not therefore be generally useful to have 
. oommon understanding as to this well-accepted 
nd well-established general use of the word. ‘soil’ ? 
"he engineer can make his contribution by refrainmg 
rom using the expression ‘soil profile’ to describe the 
eoord of his sub-surface exploration (as is often done 
it present). The three disciplines chiefly ooncerned— 
avil engineering, geology and pedology—have 80 
much to gain by an interchange of information on 
wil studies that there would seem to be nothing to 
«ææ and much to gain, for the benefit of science in 
«eneral, by the adoption of the very modest suggestion. 

Roseat F. Leeoer 
(Director) 

Oivision of Building Research, 

National Research Council, 

Ottawa. 


Identification of Recessive Gene 
Heterozygotes by means of Paper-Partition, 
Chromatography . 


PAPER-PARTITION chromatography of tissues of 
genetically known strains of Dro phil melanogasior 
as well as those of certain has shown that each 
strain gives a constant and distinctive pattern. The 
shramatographic patterns of heterozygotes uei bee 
eecessive genes can be easily distinguished from those 
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~ materials in the chromatograms of mmeniod 

Kahya po malon (genotypes: homozygous eer 

á AY E Tn water S T aaa asia acid ; 
of either parental homozygous strain, even though 
thè phenotype of the heterozygote is indistinguishable 
from that of the homozygous dominant. This is the 
case for: (a) the fluorescent patterns observed under 
ultra-violet li in the chromatograms of adult 
heterozygous for the follow- 
ing mutants: bent, *, short-vein, spineless- 
aristapedia, vestigial ; (5) the ultra-violet-finorescent 
and the ninhydrin-positive patterns of root-tip 
&mears of heterozygotes for the mutant male-sterile? 
in tomato!; (o) the ultra-violet-fluorescent and the 

i in-poeitive patterns of root-trp smears and 
leaf of heterozygotes for the yellow-green 
mutant of musk melon’ (see also chromatogram). 

Tn all cases one-dimensional desoending chromato- 
grams were obtained on Whatman No. 1 filter paper, 
using the following solvente: (a) two parta of n- 
propanol and one part of 1 per cent emmonis ; 
(b) four parts of n-butanol and 1 part of glacial 
aoetio acid, made up with five parts of water. The 
chemical nature of the substances revealed in the 
patterns has not been investigated. 

The remarkable constancy of the resulte obtained, 
the fact that the biochemical patterns of every tissue 
teated seam to fall under the control of the ganotype 
(with a high degree of independence of pee me 
other environmental conditions), and the high 
of chemical specificity evidently imparted by the 
genotype to the organism suggest that this technique 
will prove to be of value for the physiological study 
of gene action and for an analysis of the biochemical 
basis of individuality. A fuller report will be pub- 
lished elaewhare. 

I wish to thank Dr. Charles M. Riok, of the Depart- 
ment of Truck Crops, University of California, Devis, 
Californias, and Dr. Thomas W. Whitaker, of the 
U.8.D.A. Bureau of Plant Industry, Soils and Agri- 
cultural Engineering, La Jolla, Califorma, for the 
plant matenala used, and members of the Department 
of Zoology, University of California, Berkeley, 
California, for help and facilities provided. The work 
was carried out while visiting profeasor at the last- 


570 T 


named institution, in with a t from the 
Rockefeller e eeval ial ui 
. A. A. BuzzaTI-TRAVERSO 
Istituto di Genotioa, 
Université di Pavia. 
Sept. 17. 

! Rick, C. N., Genetres 30, 847 (1945). 
* Whitaker, T. W., Plant Physiol., 37, 205 (1062). 


Genetic Analysis of Intact Incomplete 
cl of Yeast 


GENETIO analysis in yeast is usually based on 
tetrad analysis, that is, on microdissection and culture 
of the four haploid ascospores from normal four-spore 
agoi. Incomplete asci, that ıs, containing only one, 
two or three ascospores, constitute, however, a high 
proportion of all asci in many croases. We have 
investigated whether or not these in leto esci 
could be conveniently utilized, without di ion, 
for genetio analysis; we find that, within limita, 
Mendelian analysis of one-, two- and to some extent 
three-epore &sci is sufficiently informative to be con- 
venient. 

Tho strains used m the 
tional mutante derived 


t croases were nutri- 
by ultra-violet irradiation 
from strains B15 and 024-135 of Saccharomyoss 
cerevisiæ kindly supplied by Prof. B. Ephrussi. They 
were heterothallie, practically never producing asoi 
in cultures derived from single rea. The oroeseg 
reported here were always carried out by placing 
two haploid cells of opposite mating type next to 
one another in a hangmg drop, observing the forma- 
tion of the zygote and isolating the diploid derived 
from it. 

One-, two- or re asc. formed by theeo 
diploid strains were isolated individually and germ- 
mated intact on a nutrient agar medium. The cells 
from the colonies so obtained were analysed for 
ploidy and genotype. The genetio markers used, 
besides mating type, were either or both of the follow- 
pie ie io differences 1n nutritional requiramenta : 

jad, mdepandence of, versus requirement for, 
adenine;  TRYP[tryp, independence of, versus 
i t for, trypbophane. 
aso. Forty one-spore &soi were isolated 
from a diploid a ad // a AD. Twenty-two germinated, 
all producing haploid strains, and eighteen of these 
were of a mating type. Thus, about 80 per cent of 
the a mating type ascospores did not produce colonies. 
It is not yet known whether the low viability of thase 
ascospores is due to the mating type allele itself or 
to some closely linked locus. The normal formation 
of diploid colonies from two- and three-spore asci 
(Bee below) showa that this low viability does not 
manifest itself in the heterorygote or in the haploid 
ascospore if the latter fuses immediately with one of 
opposite mating type. Of the twenty-two haploid 
strains obtamed, thirteen were AD and nine ad; that 
ig, the two alleles segregated m. ratios not significantly 
different from 1:1; there is thus no evidence of 
close linkage between this locus and the matmg type 
locus. The resulta with ope-spore seci show that the 
single spore represents one of the four producte of 
meiosis. 3 

T'wo-epore asoi. Intact two-spore asci gave origin 
on germination either to colonies made up only of 
diploid oells all of one kind, or to ooloniee made up 
only of haploid oells which could be all of one type 
or of two types. Diploid colonies arise when the two 
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COLOXIES ORIGINATING TEOM IXDIYIDUAL TWO-SPORA ASC 
) Two spores of complemen : colonies ta 
e o p tary mating types oontam 

Cross ace£//5 AD 
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Phenotypes 
ed ota 
No. of colonics + Am T 
Obtained 68 11 77 
"Hrpected (5.1 ratio) 01:2 18-8 
Crom: a TRYP |; a typ 
TRYP ta 
No of colonie . P ds 
Obtained 36 6 42 
Expected (65.1 ratio) 35 T 
: M RYE Heep i ad P ad 
T ADL TRY. Tote 
No." of colonies : T m 
Obtained 30 3 3 1 37 
Hrpectod 25.7 BI $1 1 
(5:5.5.1 
ratio) 
*-25 pe Odd. 


spores of same mating colonies containing onl 


(B) Two 
haploid oells (only & mating type ) 


Cro as£//& AD 
Pheno in semple 
al AD  ADand ead ale Tote 
No. of colonies : 
Obtatned 5 10 4 19 
Kxpected (1 4 1rato) 32 i27 $2 


-18 p = 040. 
Hxpected ratios are on the assumption of free recombina tio; 
between all the markers used and between them and thelr oentiomei e 


spores are of opposite mating type; haploid oolonie 
when the two are of the same mating type 
Table 1 shows the classification of the colonie 
obtained from two-spore ssoi in three orcases in which 
only gene AD/ad, only gene TRYP/iryp or both 
respectively, were segregating, besides mating type 
The results show that the two ascospores of two-spor 
asci represent two out of the four haploid product 
of meiosis, and provide no evidence of li be 
tween the three looi involved in the crosses. 
Three-spore asot. Individual colonies from intao 
re asci aro axpected to contain two kinds 
of cells: diploid, resulting from fusion of two asco 
spores of complementary mating type, and haploid 
resulting from the odd ascospore. In fact, about hail 
the colonies obtained from Te &501 were found 
to contain only diploid cells, presumably because ir 
the other half the odd spore, OH Bhould have given 
origin to haploid cells, was of a mating type and faileo 
to germinate (see Table 2). The diploid cells from 
each ascus have been invariably found to be of one 
type, confirming that usually two ascospores of comple- 
mentary mating type fuse on germination without 
first dividing. Whether this conclusion is of general 
validity or is the consequence of the poor viability 
of the a mating cella in the present crosses 
Temains to be seen. results show that the three 


Table 2. COLONIE ARISING FROM IXDIYIDUAL THRE BPORE ASOT 


a sd || « AD 
Phenotypes of 

Tlaplold cells Diploid celis No. af colonies 
AD 5 
^ AD sd 0 
I H 
AD 0 
a AD ad 0 

AD 

a ad ad 0 
Xot present 4» 3 
Total 10 

Phenotypes 

a Total 


Diploids* Ob 


H ted (5.1 ratio) 
. 1 rath. 
Haploids. Obtained 
Expected (1 1 ratio) 


m 
LUexE 
Toa 
FUIT 
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ores of three-spore asci represent three out of the 
sur products of meiosis. 

The present work indicates that Mendelian analysis, 
MWdistinot from tetrad analysis, is possible in yeast, 
ad in certain cases it is labour saving. 

E. A. 
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Brvan* 
Department of Genetics, 
University of Glasgow. Ovt. 16. 


* Present addrem : Department of Zoology, Dertmonth College, 
[anover, N.H., U.B.A. 


Absorption of Water by the Egg of the 
Garden Chafer, Phyllopertha horticola L. 


Many P eggs absorb water from the environ- 
nent!. tion usually occurs over a limited 
riod RARE the early stagos of development. The 
nechanism of the control of absorption is being 
itudied in the egg of the garden chafer. 

In Nature, the female ee e 
vbout the middle of July the larve hatch and begin 
o feed on the grass roots. For 94 months the grube 
eed and grow, moulting twice. The full third 
nstar larva goes into hibernation about the end of 
Jotober, resting in a small cavity 3-5 in. deep in the 

Pupation occurs towards the end of April and 
the beetle emerges from the pupel skin at the end of 
May. After staying in the hibernation cavity for a 
few more days, to complete development, the adult 
emerges from the soil to mate. The female returns 
to the soil to lay her eggs. 

When laid, the egg is usually a white prolate 
spheroid, weight 1 mgm., length 1:5 mm. and 
diameter 1 mm. approximately. On the third day 
after laying, at C. and 100 per cent relative 
humidity, the egg begins to absorb water and by 
the eighth day reaches a weight of 3 mgm., measuring 
about 2 mm. x 1-5 mm. The weight then remains 
at that level until the larva hatches on the twentieth 
day. 

The absorption period, from the third to the 
eighth day, is acoompanied by changes in the rate of 
loas of water of the egg when desiccated. On the first 
day after laymg, the egg loses water (in 0 per cent 
relative humidity) at the rate of 1 mgm./eq.am./hr. 
On the second day the rate of water loss increases, 

rising to & maximum, on the fifth day, of about 
ear hg hag eh Thereafter the rate falls and by 
the ten dropped to 0:7 mgm./eq.cm./hr. 
It is well den that insect-covering membranes 
show asymmetry in that water passes across them 
more rapidly in one direction than the other*. Thus 
the rate at which the egg loses water tells us little 
about the rate at which water is able to pass in through 
the egg shell. However, changes in rate of loss of 
water will reflect changes in permeability to inward 
flow of water. 

Changes have also been observed in the thickness 
of the egg shell. The shell of the new-laid egg is 
about 8 u thick. By the end of the absorption period 
the shell is nearly 15p thick. This increase may 
perhaps be & swelling of the shell material itself, 
but seams more likely to be due to the addition of 
material by the embryo. 

These observations suggest & possible mechaniam 
by which the uptake of water is regulated : the egg is 
laid down ha relatively waterproof layer in the 
shell. This rats, RA down by the developing embryo ; 
the egg oan then absorb water a tly passively 
due to ita high osmotic preasure. "When the egg has 
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swollen to ite full size, the shell is ro-waterproofed 
by the embryo and absorption stops. 
RoGER LAUGHLIN 
Agriculture Department, King’s College, 
Newcastle upon Tyne. Aug. 28. 


* Buxton, P. A. Biol. Ree., 7, 275 (ge. Matthee, J. J, Unton of 
SoL Bull, No. 316 (1951) 
1 Hurst, H., Discus. Farad. 800., No. 3, 193 (1948). 


Nocturnal Mating in Tænlorhynchus 
(Mansonloldes) uniformis (Theobald) 


Martine in Tamtorhynchus (Mansonioides) untformis 
(Theobald) was observed taking place on the night of 
December 7, 1951, between 18.30 hr. and 22.30 hr.. 
while all-night trapping of mosquitoes was in pro- 

at & cattle-shed in & village on the outskirts of 
Colambo ombo. On this night it was quite dark by 18.15 hr., 
bus for the light of the moon which was two days 
after the first quarter. Mating activity took place 
in three stages. In the first and third stages, which 
lasted from 18.80 hr. until 19.80 hr. and during 
20.80 hr.-22.80 hr. respectively, mating was in active 
. In between these two periods of consider- 
able activity there occurred & lull from 19.30 hr. 
until 20.30 hr., during which far fewer pairs of 
mosquitoes were observed copulating, ard relatively 
few males were found coming into the trap. But at 
no time during this period of four hours was mating 
not ın progress, and 202 females and 195 males were 
caught; these numbers represented only a small 
proportion of T. uniformis in the trap, for owing 
to great activity among the mosquitoes, catching 
was seriously interfered with. No matmg occurred 
after 22.80 hr. 

Three types of mating behaviour were observed 
occurring simultaneously. In the first, males were 
copulating with blood-fed females which were resting 
on the trap-net. In the second, males and females 
were seen flymg $n copulo, the females being in tho 
lead, while in the third type males were seen io 
copulate with females in flight. 

Although observations have been carried out at this 
aite on more than a hundred occasions, no swarming 
of males of T. uniformis has ever been encountered, 
while mating only ocourred on this particular night. 
These observations on T. uniforms appear to be the 
first record of nocturnal mating of a mosquito in 
Nature. It took place over & period of four hours 
and in the absence of any swarming by the males. 

A more complete acoount will be published else- 


where. 
B. H. JAYEWIOKREME 
Medical Research Institute, 
Colombo 8. Sept. 17. 


Absence of the Sickle Cell Trait in the 
Bushmen of South-West Africa 


Durme the course of & general survey of the black 
races of southern Africa for the sickle cell trait— 
the results of which will be published elaswhere— an 
opportunity arose of examining blood specimens from 
118 Bushmen. Fifty-eight specimens were obtained 
from Barakwenga or River Bushmen living in the 
western section of the Caprive Zipfel in the north-east 


.of South-West Afmca. The remainder were from 


south of the Okavango River near the western border 
of Bechuanaland. 


4 


e 
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Whole blood imens were collected in sterile 
*"Venulee' or ile corked specimen tubes and sent 


to Johannesburg by air for examination, where they 
arrived about & week after collection. Sixty samples 
collected in specimen tubes arrived showing a m - 
ate degree of hmmolyais, whereas the specimens 
collected -in the ‘Venulea’ arrived in excellent con- 
dition. The bloods were tested for the sickle cell 
trait umng the sodium hydrosulphite method of 
Williams and Mackey? or the sodium meta-bisulphite 
method of Daland and Castle’. Fifteen specimens were 
tested by both these methods and by the sealed 
coverslip method read after 94 hr. Fifty-eight 
specimens were examined in parallel with specimens 
of known sickle cella in order to assess the efficiency 
of the reducing agent used. These controls invariably 
showed marked sickling within 30 min. pe 
of Bushmen bloods were examined 80, 60 and 90 min. 
after adding the reducing agent. All of 118 specimens 
examined were found to be negative. 

The age- and sex-distribution of fifty-eight speci- 
mens 18 shown in the table. The individual 
tested was a male aged five years— the oldest was a 
male aged fifty-six. The remaining mxty specimens 
were random samples obtained from the population of 
the area. At the same time, 119 specimens: of blood 
from members of the Mpukushu tribe livmg in the 
Western Caprive Zipfel were also examined with 
similar negative . : 
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The ethnological importance of the absence of the 
sickle oell trait in the Bushman, contrasting with tho 
high incidence of the trait in the black races of 
Central, East and West Africa, and especially in the 

ies of Central Africa’, will be discussed elséwhere. 
wish to thank Dr. Kusohke, regional health 
offüoer Of the Okavango area, who collected these 


specimens. 
B. B. Guorrrras 
South African Institute for Medical Research, 
; Johannesburg. . 
Aug. 12. 


1 Williams, A. W., and Mackey, J. P., J. Oke. Path.,3, 141 (1040). 

rri d A. and Oastle, W. B., J. Lab. end Olin. Mod., 38, 1081 
1 . 

' van don Berghe, L., and Jansen, P , Ann. Soo. Beige de Med. Trop., 
80, 1553 (1 ). 
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Tainting of Tobacco by a Dichloropropene- 
Dichloropropane Soil Fumigant 


I wisa to refer to the letter under the above title 
from Dr. C. J. Shepherd in Nature of December 20, 
p. 1078. The work mentioned was oarried óut while 
Dr. Shepherd was employed by the Tobaooo Pest 


Control Research Scheme here and was submitted 


to the Executive Committee, of which I was chairman. 
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After very full consideration it was decided that t] 
results of this particular investigation should not ] 
published, as it was of a preliminary nature ar 
carried out on & commercial crop on a farm. | 
other words, no control was le and it is evt 
conceivable that the tainting resulted from incorre 
use of the fumigant. The Tobaoco Pest Contr 
Research Scheme has ceased operations and its ac 
ivities have been handed over to the Tobaooo Resear 
Board, which haa well-designed experiments in pr 
greas to check this using both dichloropropene 
dichloropropane and ethylene dibromide. 

I appreciate that Dr. Shepherd's communicatio 
ia in the nature of a imi notification of wor 
in progress, and this could have been equally we 
achieved by omitting the first paragraph. I am cor 
cerned, however, lest a completely wrong impreasio 
be given, ing the quality of Rhodesian tobacoc 
The estimate of five per cant of the crop bemg affecte 
is & very wild guess, and the considered opinion c 
authorities here is that the little tainting notioed wa 
due either to failure to follow instructions for th 
use of the fumigant, or to the abnormal wet weathe 
experienced at time of planting. 


R. MoOnrzuwEY 
(Director of Research 
and Specialist Services 


Division of Agriculture and Lands, 
P.O. Box 25 Causeway, 
Southern Rhodesia. 

Jan. 26. 
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A Riss-Wurm Interglacial Deposit at Ipswich 


Dunixa recent months, excavations for now 
sewage works near Ipswich have exposed lacustrine 
deposita, between the~Upper Ohalky Boulder Clay 
(Gipping) and pontaried’ Bode: which there is every 
Treason to beliove are referable to the Wurm glaciation 

The deposita, consisting of silt, calcareous olay and 
peaty detrital mud, are cut into and are overlaid 
with mixed materials which elsewhere in the district 
oan be demonstrated to be equivalent to & ‘till’ with 
derived masses of Gipping O.B.C. included. There 
iB & rioh molluscan fauna with which are 
associated bones and teeth of fleld mice, voles, frogs 
or toads, fishes and the European freshwater tortoise 
(Emys orbioularis L.). Bison and Elephas primi- 
genius are indicated by fragmentary remains; but 
the use of mechanical excavators results in breaking 
up the bones of the larger fauna, few of which are 
found. A split deer radius bearing cuts suggests 
nearby human occupation. 

It is evident these deposita are Wehen rid with 
‘the well-known Stoke Tunnel Beds. examined by the 
late Mim N. F. Layard, where mammoth and Emye 
were also discovered together with Bos prim4gen us, 
Cervus elaphus, Equus cabalius, and lion, bear, wolf, 
fox, eto. ` 

The mollusœ and pollen grains are being studied. 
A. number of ooleopteran fragments are available for 
examination. . 


Hanonp E. P. Spmvom 
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FORTHCOMING EVENTS 


Saturday, March 28 


ABSOCLATION OF CLINICAL BIOOHEAXIBTS (at the uate 
Medtog! Behool of London, Ducane Road, London, W. 12), a$ p.m. 
—Inaugural Meeting. 

Monday, March 30 

IxSTITUTION OF ELEOTRIOAL EXQINANRS (at Bovoy Place, Vietoria 
Embankment, London, msn at 530 pue Discumion on ''U»e 
end Abuse of Research’ (to be opened by Dr D utebead). 

Soommrr OF ENGINEERS (at the di Society, Burlington 
H PlocadfIly, London, ek- ''Biruc- 


.1) at K530 p m m.—Dr. R. W 
we Learn f. vt 


t1 Kensington Gore London, 
omnt: Swiss Brerest Hxpedt- 
ticket only.) 


eim ailure and Whai we 

AL GWOGRAPHICAL BOCIETY 
EM at 9-15 p.m —Dr. E. Wyse 
tion, 1 


$^ CDiekeon Asia Leotum). (Admimion by edd 


Tuesday, March 3l 


F INSTRUMENT TEOEHOLOOT 
CONTROL BOTTON, at Alanin. House 
W.1), at 6 30 p.m —Dr. G. L contrat 
Control Theory and the Training of Con 
ROYAL A NK A a BOOIETT, (at 4 Hamilton Piace, London, 
W.1), ret Be MEN E. Gray : "Experimental Work on Boundary 
Layer » 


Wednesday, April | 


Soomry OY PUBLIO ANALYSTS AWD Pots "aere CHEMISTS 

(ot the Chemloal Boolety, Burlington H ‘London, 

) m.—Dtoussion on ‘The Determination of Bmall Amounts 
joda and Biological Materials’, 


Int meeting with the 

London 
“The Pitssatation ot 
Engineers”. 





APPOINTMENTS VACANT 


APPLICATIONS are Invited for the following appointments on or 
before the dates mentioned . 
IS Rp e Rp M A 
produ ex 
and reni ot Soolland Collage of ‘Agriculture, 
HDUGATIONAL OLOGINT vith a degree in Ihology }—The 
County Medioal Officer, County Hall, KIngston-upon- es, Surrey 


April 4). 
Aegan LSE SH dac, Royal Free diospital 
ISTRY, Prysias—The en an A Opi 
Behool of M. .0.1 (April 10). 

SO OHEMIST ( 


, West of 
, 0.2 (April 10). 
LEOTUREER IW PHYBIOLOGY—The Secretary and 
, The Untversity, Southampton (April 11). 
ID Se at the Oheleea 
een Charlotte's Hospital, 


the potato—Tnhe Secretary, 
treet, London, 


ence and interest 
y) —The Rogmirar, 


8.w.1 


dpi IMORQAMIO OHDOT psc T in 
ın research ine some branch of 


cae: Hastabimhnment, pe eiim to carry out 
analytical] and work on blems in with 
cooling of high speed atrorafi "The M of Labour and National 
Service, Techntonl and Soientifio Register (E , Almgek House, 26 King 
Street, London, 8.W.1, quoting A 67/53A (Apru 16h 

IXXPEOTOR (Halmon and Freabwater ) IX THB AIDXINTRY OF 
AGRICULTURE AMD FISHERS TUUM bold at least eo 


class honours degree 
Sam ii bre or In some omar natural science ges [d 


subeequen or b 

Solentific Branch ad House, Old 

W.1, quotmg 8.11/83 (April 16) 
BuXIOR GHOLOGISTS In the Atomic 


PET 


anda 

s darles Yoovoarse (with, ap honours degres In, zo on 

PCR Beore A of Agriculture, Cam- 
Bridge 


LECTURERS or LEOTURHRS IK AGRIOULTURB, AGRIOUL- 
TURAL RKGIKXBRING and AGRICULTURAL CHEMISTRY, at the University 
m Khartoum, Sudan—The Pande Inter-Unrvemity 
Higher Education In the Colonies, 1 

don, W.0,1 pr 0. (with a good B 80., mechanteal engineer- 

el or equivalent ton) In Bxpermental 

Mobile Testmg Unt of Production i—TIhe National Coal 

Board, Establmhments lice House, Grosvenor Placo, 
London, 8.W.1, quotmg TT/009 ipri 22). 

ABSINTAXT LXOTURMR Ot LEOTURMR IN DEPARTMENT OF 
GEOGRAPHY—Thoe University Oollege of North Btafford- 

(April #2). 
Cross Hospital Medical 


Charing 
Achool—The Academic Hegmirar, University of London, 
House, London, W.C.1 (April 23). 
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ABMINTANT LECTURER IX APPLIED MATHBXATIOS—Tho Registrar, 
Untversity College, Hull (April 24) 
READERSHIP 


IX AGRIGULTURAL EOOKOXIOCB'al Wye Coll The 
Acndemio Ri , University of London, Senate House, don, 
"W.O.1 (April 

SormKrist Grade II (with a good honours degree, oc equivalent, 

and at least [es In tele- 

communications, au lo control or electromagnetic theory) ab 
the Central Establishment II, Worton Roed, 

The National Coal Board, Establishments obart i Howse, 
pri 


Grosvenor rane. London, B.W.1, quoting TT/0083 


ASSIETANT LECTURER or LEOTURBR IN PHYBÍOS—The Registrar, 
The University, Leeds 2 CASE 27). 
SSISTANT t1flo) for cal and general b work— 
Tho Director, The ‘Laborat , Citadel Hill, Plymouth (April 30) 
LECTURER IX MECHANICAL XGIXHERIXO ( lal ence In beat 
fiuld mechanios an &dvantago) at the Univenuty of 
8 The Secretary, of U ties of tih 
th, 5 Gordon , London, W.C.1 (April 30). 
ASSIETANT Y (with speclal 
interest in inorganic or 1041 chem Pate chair) and an 
IX OnExISTRY (with intereat an panio hems). and an 
APAISTANT LECTURER IX OHEMISTRY In organia 
ehem mtry)—The Registrar, ee Unive Shamed Otag cat 
ASKINTANT LECTURER IX CHEMISTRY— Unlver- 


ASSIBTANT IX PHYSICAL OR ORGAXIO 
rar dee RR Secretary and Registrar, The Untverslty, South- 


—The Secretary-Troasurer, th 
ustrial Research, P.O. Box 306, Pretoria, South 


BorAxY at the Dr add of AMlelbourno—The 
tion of Untversities of the British Commonwealth, 
, London, W.C 1 (May 15) 

IM THEORETIOAL PHYSIOS—The Registrar, The Unlvei- 


Liverpool 

x os and Joan pruowssire the Director, Atomlo Energy 

Research Establishment, Harwell, Didoot, Barks (May 18). 
LEOTURHR (with a university In and a first-class 


bug eine d IX MINING—The6 , The Untver- 
anon ÀSSISTARTI 


for work a) on Mis phýaial siid olomis 
hold & good honours 


l ohomistry), and (b) on mining research 
rure the s laboratories or, where neccamary, 
ss (candidatos a uld hold a | honours x: in n mining 
E C AE nginsering)— Univeralty, 
ASHIBTANT 


(with an honours degree In electrical , and 
desirable) IX THD DBPAETXENT OY EXGINBER- 


5 Gordon 


INO—The Secretary, The Untveralty, Edinb (June J). 
Fo X RHSHAROH FELLOWSHIP IK IL SgiBxcB—The 
Amistant Secretary, Royal Society, Burimgton House, Piecadilly, 


London, W.1 (June 1). 
BOTANIST or PLANY PHYSIOLOGIST (with honours degreo) to assist 
m the Investigation of the uptake of nuclear fasion products by 
e Secretary, Institute of Seaweed Rasearch, Inveresk, 


DSIN EXGIKHHRS to undertake duties of pro engineers, in- 
cluding the d. and layout of special plant and equipment—The 
Ministry of Supply, Drvision bon Energy (Produs , Raley, 


Warrington, Lanos, 
ELECTRIOAL RKGINHHRING ADVISER In Ceylon under the Colombo 
Plan, to advise on the planning, construction and operation of hydro- 
leawo | thermal power statrons—The Ministry of Labour and 
ce, Almack House, 26 King Btreet, London, 8.W.1, 


quillng ATE A TSJC E 800/82. 
Dum, Eblo are Electricity and Land Survey 
ibar rhe eta Recruitment, Colonial Office, 
, quotmg ODE 112/10/01. 


Eu for abstracting solentific and enit articles on radio 
and development—The Nunistry of 
Service, Technical and Scientific SEAL (E), Almaok House, 20 King 


Btreet, London, 8.W.1, quoting D.x68/52A 
GRADUATE IK CHEMISTRY OR PHYRIOS to undortake perge tiog 
and o 


literature, preparation of literature surve; 

technical in! work—The Becre , Research Association of 
Bntish Rubber Croydon. 
LEOTURAR ot 


ufacturers, 105 owne Road, 
ASSISTANT LECTURER IN THE DEPARTMENT OF CIVIL 
EE Secretary and Registrar, The Umveruty, South- 
am; 


EXGQINNER THE PUBLIO WORKS DEPARTMENT 
Malaya—The Director of ectuisnenk, ColoninI Ofiice, Great Smith 
Btreet, London, 8.W.1, tmg OD H113 005 

ROBERT CORMACK ASTROXOMY—The General 
Bono, Royal Bocisty of Bdlnburgh, $23 George treet, Edin- 


b 2. 
Ermo OHHOER (non-medical) Df THA DEPARTMNNT OF 
HgeMAToLoGy—The Bupermtendent, Royal Hospital, West Street, 


Bheffteld 1. 
Smeion and JUNIOR tions In the DEPARTMANTS OF ANATOMY, 
HYBIOLOGY, Prof. 
School, London, W 1. 


PHARMACOLOGY and 
“Wright, Middlesex Hospital Aledical 
IK THA DEPARTMENT OF AGRICULTURE, K ue 
eign ot field ang iron egere] nne ay 
in 
of T 
ment ra ttio magst Service), azal yaa of 
Smith street, London, '8:W.], aot CDE.63/7/03. 
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EXPANSION OF TECHNOLOGICAL 
AND TECHNICAL EDUCATION 


R. BOYD-OARPENTER'8 written answer to 
questions in the House of Commons on Janu- 
ary 29 regarding Government plans for the establish- 
mant of & technological university made it clear that 
the Government has no intention of establishing an 
entirely new institution of that type. Instead, it has 
decided to build on an existing foundation, and the 
decision to expand the Imperial College of Science 
and Technology in London to twice its present size 
has the advantage not merely of being leas costly, 
but also of minimizing the difficulties and delays m 
assembling teaching staff of the high calibre essential. 
There is the further merit that the Imperial College 
already possesses a firm basis of prestige to which it 
will now be expected to add. 

While the statement claims that this decision is in 
pursuance of the policy already announced by the 
Government and that the Government proposes 
also to make resources available for further de- 
velopments in other parte of Great Britain, this 
claim must be firmly challenged. The Chancellor of 
the Exchequer haa, it is true, already asked the 
University Grants Committee to advise him where 
such further resources might be moet usefully 
deployed, but that the choice of the Impenal College 
comes seven months after Mr. Butler’s announcement 
last June is suggestive of absence of a policy rather 
than pursuance of one. There i8 no indication as to 
what guidance has in the meantime been given to 
such claimants, for example, as the Royal Technical 
College, Glasgow, or the Manchester College of 
Technology, where considerable schemes of expansion 
are contemplated or in progress, nor is there any 
indication that the Government appreciates the 
importance of relating technological and technical 
education. 

Perhaps the clearest proof that the Government 
has a policy for higher technological education 
would be an unequivocable announcement that tho 
responsibility for 1t had been placed fairly and 
squarely on some one body, as the Advisory Council 
for Scientific Policy has already recommended. 
Apparently the Government proposes to use the 
University Grants Committee for that purpose; by 
according that body the de jure recognition m place 
of the 1nerely de facto recognition it alreedy enjoys, 
the Government could well establish the bona fides of 
ita policy, and at the same time the position of the 
technical colleges at Glasgow and Manchester, both 
of which are already included in the returns from tho 
University Grants Committee, might be resolved. 

But the question what other institutions of higher 
technological education should be expanded 18 no 
more & matter for piecemeal decision than the choice 
just announced. The expansion of technological 
education in Great Britain must obviously be 
determined by the extent of the national resources, 
financial and material, as well as the man-power 
situation. It ahould equally be determined by a wide 
and clear view of national needs ; and present concern 
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arises in part from the impression gained from a good 
deal of scattered evidence that neither the present 
Government nor ita predecessor has had any such 
view. 

The Government appears to accept the prevalent 
view that while Britain is pre-eminent in fundamental 
research she is lacking in its industrial application, 
and proposals to expand technological education are 
-the immediate consequence. Any real policy to this 
end must, however, be concerned equally with the 
expansion of technical education, and with the 
effective use to be made of the new graduates in 
technology which the expansion of technological 
institutions would provide. There is as yet little 
evidence of an increased demand from British 
industry for their services as technologists, nor could 
their services as such be fully utilized without an 
appropriate expansion in the numbers of technicians, 
which are required in far greater numbers. 

For this reason alone, a sound policy for the 
expansion of technological education oan be framed 
only in line with one for the expansion of technical 
education. In the upgrading of technical colleges to 
provide them with the resources and the conditions 
of academic freedom that are essential for such work, 
the danger is not simply of spreading available 
resources too thinly. The effect on the resources for 
technical education must also be considered, quite 
apart from the question, on which differmg views are 
held, as to whether technological and technical 
education ean be given efficiently in the same 
institution. 

Nor can it be assumed that the expansion of tech- 
nological education is all that is required to provide 
Britain with the technologists ehe requires. As Dr. 
D. W. Hill pointed out i a recent article, a better 
distribution of the existing scientific personnel may 
provide a partial eolution. Streas has been laid by 
the Advisory Council for Scientific Policy, as well as 
by Dr. R. L. Meier m an article, “Research as a 
Social Process", m the British Journal of Sootology 
(1951), on the leer esteem which technological work 
enjoys in Great Britain. Attention to this factor, 
both in the schools and elsewhere, is undoubtedly 
required, whether or not it is necessary to make the 
financial rewards offered for technological work more 
attractive. 

The point to which Dr. Hill directs more particular 
attention is the leaser use made of the teahnologist 
in high managerial positions in Great Britain oom- 
pared with the United States. There it is customary 
for the executive heads of large industrial concerns 
to be technologists, particularly engineers. Dr. Hill 
notes that every president of the great Du Pont de 
Nemours conoern since the First World War has been 
either a chemist or an engineer. Men so trained 
naturally attach high mportance to the technological 
standards of their staff, and part of the problem of 
inoreaging the supply of technologists for Great 
Britain may well be to discover why the demand for 
them here is not more insistent. 

There is & further reason why this requires oon- 
sideration in elaborating a policy for technological 
education. Evidence has been provided in same of 
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the productivity team reporta of the Anglo-American 
Council on Productivity that leaders in British 
industry are not sufficiently receptive to technological 
advances. A large proportion of Britiah industry 
consists of smaller firms which may not employ 
anyone competent to aaseas the signrflcance for 
mdustrial development of new acientific or tech- 
nological advance. 

No matter what care is taken in the existing 
technological institutions of Great Britain and in 
their expansion to see that students are given the 


` wide training that fita them to oooupy ultimately 


high administrative positions, that of itself will not 
meet the difficulty of the amaller firm. A change of 
outlook on ihe part of industry generally is also 
likely to be required. How far government action 
could foster a change in the olimate of opinion or 
encourage the wider spirit of adventure in industry 
for which Sir Henry Tizard pleaded in his Measel 
Memorial Lecture is & matter of opinion; but it is 
at least a factor of which the Government must 
take ‘careful account in formulating a “policy for 
technological education. Such a policy cannot bear 
its full fruits unless the Government does all im ita 
power to remove hindrances or obstacles to enter- 
prise, and to encourage the adventurous acceptance 
of the challenge of the times and the explortation 
of new techniques and products and the discarding 
of outmoded methods and obsolete plant. 

This aspect was not dealt with by Lord Halsbury 
when hé reviewed the- controveray over higher 
technological education in addreasing the Institution 
of Chemical Engineers in Manchester on January 23. 
He agreed that the expansion of technological educa- 
tion meant limitation of resources available for other 
types of education and for other purposes, but he 
favoured a steady expansion of the technological 
faculties of our universities to an extent when tho 
supply of technologists slightly exceeded supply. 
The surplus, he thought, would be absorbed in 
administrative positions ; but it may be recalled that 
Prof. R. Peers, at a recent conference at Nottingham 
on industry and the universities, took & similar view 
regarding the absorption of arts graduates aa 
administrators in industry. 

There can be little doybt that the expension of the 
universities, and especially the steady increase in the 
proportion of students receiving assistance in some 
way or other fram publio funds, has markedly affected 
the quality of direct reoruitment from the schools to 
industry. Industry will perforce come to rely 
increasingly on entry from the universities to fill its 
managerial and more responsible positions; but it 
scarcely seems sound so to plan the expansion of 
higher technological education as to provide tech- 
nologists in exceas of a reasonable asseasment of the 
demand for technologists as such. It is-as implicit in 
much current discussion of univorsity education as 
in the discussions on the content of technological 
education that traming in institutions of that type 
ahould provide, not simply professional skill and 
» knowledge, but first of all the capacity for clear and 
independent thought, the ability to tackle a problem, 
initiative and a sense of perspective and values, as 
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well'as the readiness to accept responsibilities. These 
are the qualities which will determime the graduate’s 
capacity to fulfil positions of responsibility in middle 
life and later, and they oan be umparted as much on 
the arts side as on that of science and technology, 
provided the arts courses are attuned to the general 
problem of living in the technological society of 
to-day. 

For that reason Lord  Halsbury's suggestion 
appears to be unsound, and tho expansion of tcoh- 
nological education should be planned rather in 
accordance with factual requirements, so far as they 
can be ascertamed. It does not appear that the 
Government has attempted any recent assessment of 
tho real needs: that contained in Sir Ewart Smith's 
address at the British Association meeting in Birming- 
ham in 1950 certainly should be taken further to provide 
a basis for policy. Some such quantitative estimate 
might provide one means of mmimizmg further 
controversy over the institutions to be selected for 
development, the scale of expansion and the types of 
technology to be inoluded. 

A very reasonable summary of the present situation 
and measure of agreement ‘was given by Colonel 
B. H. Leeson in an address to the Institution of 
Electrical Engmeers last October. He visualized the 
expansion of higher technological education as con- 
centrated on o regional basis in a few selected larger 
colleges provided with first-class accommodation and 
staff, and stimulated by adequate opportunities and 
resources for research. The selected institutions would 
enjoy academic freedom under self-governing repre- 
sentative admimistration, and would not come under 
local education authorities. They would have 
facilities for postgraduate work, but would be ex- 
pected to earn their prestige. 

The small body which should be set up by the 
Government to select and to guide the colleges when 
chosen, m consultation with professional bodies, 
learned societies and industry, could well be a com- 
mittee of the University Grants Committee; but 
until some such step has been taken the Government 
cannot claim to have a policy for technological 
education. It is emphatically not a matter primarily 
for the Minister of Education, though that Mmistry 
will be required to renounce its authority over tho 
selected colleges, and must also be cancerned with 
the adjustments in the technical education that are 
involved. The technicians requred, as Col. Leeson 
pomted out, outnumber the technologists by at least 
flve to one, and whether or not the training of 
technicians and technologists can usefully and 
efficiently proceed side by side, at least 1n the selected 
institutions, the provision of facilities for training 
technicians will remain the responsibility of the 
Ministry of Education. Equally, the expansion of 
thoso facilities must match that of technological 
education. Parsimony or unwise retronchmont here 
could go far to thwart the expansion of technological 
education. 

That due weight must be given to the content of 
technological education m planning its expansion, 
and especially to the exact technologies which are to 
be included, is indicated by the nature of the claims 
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which have been advanced for the institution of now 
faculties such as pharmaceutical engmeering soionoo. 
Discussions at the conferences on mdustry and the 
universities, arranged by the Federation of British 
Industries, indicate that little support for such 
extravaganoes is likely to be forthcoming from the 
industrial side. That they ahould be advanced at all 
is & further reason for urging the early establishmont 
of some agreed authority with the clear responsibility 
for encouraging the development of higher tech- 
nological education. 

Such a step in itself will not remove all difficulties 
in the way of oo-ordination. While, for example, the 
Royal Technical College, Glasgow, has an independent 
board of governors and the local authority exercises 
no control, to develop further higher technological 
education there under the University Granta Com- 
mittee would mvolve 4 transfer of responsibility from 
the Scottish Education Department. The position of 
another claimant, the College of Technology, Man- 
chester, is more complicated. Thuis includes the faculty 
of technology of the University of Manchester, and the 
College has received Government gr«nts for more thun 
forty years in the same way as other universities and 
university colleges. Nevertheless, the College is still 
subject to local authority control, though this need 
not perhaps be the main obstacle to ita development 
us one of the few regional centres for the expansion 
of higher technological education. That obstacle is 
to be found rather in the limitations on rite expansion 
placed by its equally important work im training 
technicians. The present plans for the expansion of 
the Manchester College of Technology contemplate 
the decentralization to subordinate centres of the 
more elementary work. ‘This may give sufficient 
room for the development of the advanced work, 
and at the same time provision for part-time students 
from industry should minimize any drawbacks the 
partial divorce of technical from technological 
education might entail. 

Quite apart, however, from the question whether 
ib 18 wise to attempt to carry out technical and 
technological education side by side in the same 
institution, even when physical considerations such 
as siting do not mrpose limitations on expansion, the 
separation of technical and technological education 
should be determined on practical rather than on 
theoretical grounds, but m accordance with policy 
rather than by piecemeal decisions. Even on technical 
education the Minister of Education has given no 
signs as yet of having a policy, though formulation of 
policy 1s the first step towards the wise and efficient 
use of national resources. Buch a policy must 
take account, not only of the balance between the 
numbers of technicians and technologists required by 
industry, of the probable demand for the services of 
both, of the resources and distribution of existing 
instrtutiors, and the alarms which expansion must 
maske on available national resources, it must also 
take account of the well-attested gap which existe in 
Great Britain between puro and applied scientists 
and of the general mnpaot of technology on society, 
and the streases and needs which are liable to dovelop 
in consequence. Ultmnately, ıt is concerned with tho 
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rate of technological change and its general effects ; 
and at & time when & prime reason for urging the 
expansion of technological education is to promote 
the economic development of Great Britain, it is the 


more important that heed should be given, in planning 
both our policy of technical education and its content, 
to the effecta on society. 


KINEMATIC RELATIVITY AND 
THE CREATOR 


Modern Cosmol and the Christian Idea of God 
Being the Edward Lectures in the University 
of Birmingham for 1950. By E. A. Milne. Pp. viit+ 
160. (Oxford: Clarendon Prees; London: .Oxford 
University Prees, 1052.) 21s. net. 


HE late Prof. E. A. Milne had been asked to 
give & series of ten lectures on the Edward 

Cadbury Foundation at the University of Birmingham 
in the autumn and winter of 1950-51. The manu- 
script of these lectures was completed only a few 
days before his sudden death in September 1950, and ' 
the lectures are now published in book form, having 
been edited by his former pupil, Dr. G. J. Whitrow. 

The original intention of the founder of the lectures 
was that they should be concerned with the relations, 
past, present and future, of Ohristianity to civilization 
and oulture. Mime was invited to choose the relation- 
ship between commology and Christianity to-day. He 
states that he chose chiefly to discuss his own brand 
of cosmology because he had no faith in other theories 
of cosmology. The lectures, therefore, consist in the 
main of an ition of kinematio relativity, which, 
being intended for a general audience, 18 practically 
free fram mathematios. They provide the only ex- 
position of this theory by Milne himself that can be 
described as non-technical. In the main, they cover 
the same ground as his book ‘Kinematic Relativity”, 
but go beyond that work in giving an &ocount of his 
last paper on & possible relation between gravitation 
and magnetiam and a revision of his dynamical theory 
of light. 1 

Kinematic relativity is & deduotive theory which, 
starting from the cosmological prinorple in ita narrow 
sense and from the basio facta of the dimensionality 
of space and tune, and of the propagation of light, 
seeks to derive as much information as posable about 
the universe. The theory has been developed to cover 
not only cosmology but algo a great part of theoretical 
physics. It employs two different time-scales; the 
so-called t-scale in which the relative motions of the 
observers are non-zero buf un&ooeler&ted, and the 
t-scale in which the observers appear to be at rest. 
The zero of the t-scale, which is the instant at which 
the universe was created, corresponds to negative 
infinity on the t-scale. The ordinary dynamical and 
physical laws employ t-time, but the tecale is 
regarded ‘as the fundamental one. Though any 
statement involymg one soale can be transformed 
into & statement involving the other, statements in 
t-measure of anything but local phenomena are 
strange and unfamiliar. The r-scale is an 
one, only appropriate to epochs near the present 
epoch of the observer using rt. 

Milne considers that the universe started as & 
transcendental point singularity at #=0. At that 
instant, the linear dimensions of all atoms, stars and 
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axies of every type of configuration must have 
zero. Thereupon expansion began, the motions 
being radially outwards; at any subsequent time 
the distance travelled by any given particle is pro- 
portional to ite velocity. Kinematio relativity leads 
to & unique model universe; Milne argued that this 
uniqueness implies an absence of rational alternatives 
in creation and that this is a genuine argument for 
both the rationality and the onenees of God. He 
considers that the possibility of constructing a 
rational system of time-keeping by congruent clocks 
implies that the universe has been deliberately 


_ created. 


Kinematic relativity requires the constant of gravi- 
tation and Pl&nok's constant to'inorease proportion- 
ally to the age of the universe reckoned from the 
natural sero of time (t = 0). The siho Da law 
of gravitation can be put into an invariant form only 
by those observers in uniform relative motion for 
whom identical world pictures present themselves. 
On this subject of gravitation Milne aserta that ‘“The 
law of gravitation cannot have been created by God 
by an arbitrary fiat; it is a consequence of the 
disposition of matter and motion in. the Universe, in 
our ¢-description. God is a geometer in the more 
extended sense of a mathematician who extends the 
geometry of statio figures of pointa, lines, and planea 
to idealised. particles in motion". 

According to Milne's theory the number of galaxies 
is infinite, although the space occupied by them is 
fmite. Thus as we get farther and farther from any 
one galaxy we cennot avoid getting near other 
galaxies. As the universe expands, it creates the 
space it needs. But there is no last galaxy ; we can 
never reach the edge. The density of the 
universe is everywhere finite, but it 
arbitrarily large at an arbitrarily small distance 
inside the expanding frontier. The most swiftly 
receding galaxies will appear, owing to the slowing- 
down of their clocks, to have been created a very 
short time ago. Milne will have nothing to do with 
the concept of continuous creation on the ground 
that it offers no explanation of how the frames of 
motion, in which the hydrogen atoms appear 
sporadically, are created. Nor does he accept tho 
theory of the heat-death of the universe, which was 
advocated by Eddington and Jeans. He does not 
regard it as an inevitable consequence of the second 
law of thermodynamics, when applied to the universe 
as & whole. It is not possible to make valid pro- 
positions about the entropy of all the bodies in the 
universe because the, universe has no final state. 
“Near its inaccessible frontier, the world will appear 
ever young, though each individual member will be 
gro old. There is no need of any appeal to any 
principle of rejuveneeoenoe. For the universe as a 
le tage: br no size, only an age and a size 
when &. parti observer is singled out, at & par- 
ticular stage of his experierioe"'. 

Milne considera the evolution of spiral nebulm. He 
asserts that the kinematic theory of gravitation goes 
far towards explaining the spiral form of many of the 
galaxies; the spiral arme are a consequence of the 
secular increase of the constant of gravitation. He 
concludes that the whole course of the evolution of a 
galaxy is óne of interchange of ita members with other 
galaxies. There is an outward drift in the neighbour- 
hood of each nucleus, and the particles are oon- 
tinuously accelerated until they momentarily reach 
the velocity of light; deceleration then seta in, and 
each particle eventually comes to reet near a distant 
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nudus, becoming pert of ite galactic cloud of gas 
and dust particles. The galaxies are thus continually 


losing particles to distant galaxies but at the same. 


time gaining particles from other distant galaxies. 
These particles when moving with speeds close to that 
of light are considered by Milne to constitute what 
we know as ‘cosmic rays’. 

Milne’s discussion leads him to the following oon- 
clusions. ‘Lews of motion are not special creations 
but are indiasolubly connected with the creation of 
the material content of the universe in the only 
manner in whioh such creation could have taken 
place, namely, by the recognition by the Creator of 
the im My. of choosing special velocity frames 
when there is nothing to distinguish one frame from 
another, und of the impossibility of effecting the act 
of creation otherwise than at a point-singularity 
owing to the impossibility of choosing, unambiguously, 
simultaneous events separated from one another. 
Creation, the act, became a more and more difficult 
process the more we study it, until we soe how God 
the Creator put aside the difficulties by the device of 
the creation of an mfinite universe at & point as an 
initial wong ieee ... For the arestion by 

of an extended universe would require an 
impossibility, the impoeeibility of the fixation of 
aimultaneity in the void—im ility, that is, to a 
rational God. The paradox follows that the Deity 
himself, though in principle all-powerful, is yet 
limited by his very rationality. With God all things 
are not possible. This equally rules out the idea of 
continuous creation of matter everywhere in space, 
for there would have to be a pre-created space in 
which the creation of matter could take place; and 
there would exist a constant, namely the rate of 
creation of such matter, which could not be piuonely 
accounted for.” 

Many readers of this exposition of instars 
relativity will not these conclusions as justified. 
But all will find much that is stimulating and thought- 
provoking in this exposition by its creator of a theory 
which has provided & searching examination of the 
concepts of time and space and which has great 
achievements to ita credit. H. SpPHwoER JONES 


BOTANICAL TAXONOMY 


Taxonomy of Vascular Plants 

By Prof. George H. M. Lawrence. Pp. xiii+828. 
(New York: The Macmillan Company; London: 
Macmillan and Co., Ltd., 1951.) 60s. net. 


HERE has been a great need for an up-to-date 
and comprehensive handbook on the classification 
of vascular plants, and botanista all over the world 
are grateful to Prof. George Lawrence for 
to fill the ga DR ne ee 
ment and ki, and ith; inevitably, the 
of much time and labour that could no doubt be 
ill-spared from his research and other activities. As 
a result, he has produced & volume that will, 
for many years, be the daily companion of all 
concerned with the taxonomy of SETE plants 
and ferns. 

The book is divided into two parts. The first, 
consisting of fourteen ters (880 pages), deals 
with what may be broadly as the principles 
and practice of systematic botany, while second 
part (400 pages) 1s concerned with individual families, 
arranged in the sequence of Engler and Diels. There 
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are two appendixes comprising & suggested syllabus 
for an elementary course in taxonomy, and an illus- 
trated glossary of terms. An excellent single index 
completes the volume. Prof. Lawrence has chosen 
to scatter his very valuable bibliographies throughout 
the book after the relevant sections, and one thus 
misses the ease of findmg a particular reference 
afforded by a single alphabetical bibliography, 
coupled with lista of abbreviated references after each 
chapter ; but the saving of space no doubt dictated 
his choice, and, as it is, the bibliographies, especially 
those after each family in Part 2, will be one of the 
most welcome features of the book. 

In Part 1 Prof. Lawrence gives excellent accounts 
of the history of botanical classification, leading to a 
survey of current systems, and has chapters on 
geographical distribution, nomenclature, identifica- 
tion, literature, fleld work and herbarium techniques, 
and on the writing of mo hs, revisions and 
Floras. But it is probably to the sections on the 
more controversial aspects of taxonomy that many 
readers will turn first, for there are very few easily 
accessible recent summaries on the relationship 
between olaemnfloation and phylogeny (Chapter 5), 
and on biosystematics and experimental m ain 
(Chapter 8). Prof. Lawrence’s two chapters are 
undoubtedly the clearest and most up-to-date treat- 
ments so far produced, and show an wareness of 
many of the subtle difficulties that are so often 
ignored. In hws discussions in phylogeny and 
taxonomy, however, and on biogystematics, one 
misses & clear statement of the basic aims of clase- 
fication in general, and of biological classification in 
particular, without which the t troubled state 
of these subjects can scarcely be resolved. The idea 
that there can ultimately be one comprehensive 
classification of living things based on all their 
characters is & very attractive one to the human 
mind; but the belief that this concept 18 chimmrical 
is alowly gaining ground, and & number of biologista 
are that, in common with all 
other types of object, animals and planta must be 
classified in different ways for different 
Against the beckground of this view, morp. ological, 
phylogenetic and ‘biosystematioc’ classifications will 
be seen as systems existing in their own right, for 
their own particular , Tather than as stages 
towards the final of an all-embracing taxonomy 
of living things. It is to be hoped that, in future 
editions, Prof. Lawrence will carry his ig one 
stage deeper and discuss more fully this borderland 
Tegion between philosophy and biology. 

In the second part of the book & clear and thorough 
cb Dn ad can 

lanta and ferns, and, in addition, many 
Sue de ies are mentioned, under their orders, 
without description. The choice of the sequence of 
Engler and Diels, because ''it is the only available 
system that has been devised to account in detail for 
the flora of the world", is a convenient and sensible 
one. Per! the most valuable feature under each 
order and ily is the summary of the phyletio 
treatment given to it by varidus authors in the 
past— information not easily available elsewhere. The 
text figures illustrating each family add greatly to 
the usefulness of the descriptions. 

Prof. Lawrence has produced one of the moat 
important books for many years in the fleld of 
systematio botany, and it is to be hoped that, despite 
its inevitably high price, it will be widely bought and 
used by studenta. J. 8. L. GOCMOUR 
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X-RAY CRYSTALLOGRAPHY 
IN TECHNOLOGY 


X-Ray Crystallographic Technology 
By André Guinier. English translation by T. L. 
Tippell; edited by Prof. Kathleen- Lonsdale. Pp. 
xii4-380--16 plates. (London: Hilger and Watts, 
Ltd., 1062.) 56s. net. 
HIS book was originally published in 1945 and 
wa8.& good survey of X-ray crystallography as 
it was at that time. Since then, many developments 
have occurred which the author haa not dealt with ; 
however, the methods have not altered much, and 
the book forms & good introduction for the university - 
student and research worker. 
There are five parts and twelve chapters. The 
first three chapters are devoted to & study of the 
. general pro ies of X-rays, the means of producing 
X-rays, and the theory of crystallography and X-ray 
diffraction. Chapters 4-6 are devoted to powder 
photographs, single-crystal photographs and the 
special aT of strictly monochromatic redia- 
tion. ters 7—9 deal with the determination of 
texture, herida identification by measurement of 
cell dimensions, the study of phase diagrams and of 
elastic strains by accurate measurements of oell 
dimensions and, lastly, the study of order — disorder 
states in metals. The closing chapters, 10-12, deal 
with crystal imperfections, the diffraction of X-rays 
by amorphous substances, and the determination 
of the size of gubmicroeoopio particles by low-&ngle. 
scattering. The first contains ftmdamental 
theory of X-ray diffraction too difficult to inoor- 
porate in the body of the text, and the 
pppediss give material such as tables of data 
about elements and the relation between -angles 
and the for various wavelengths which 
can also be found in the standard referance works. 
A number of plates are provided to illustrate various 
types of photographs referred to in the preceding 
chapters 


The book can be recommended as an introduction 
to the subjeot, altho it is doubtful whether it 
will aatiafy the needs of the technician, to whom the 
author specifically addresses the book. The omissions 
of subject-matter which might be expected in’ 4 
modern book are no doubt partly due to the original 
time of ita production, just after the Second World 
War, when there was much isolation of the scientific 
workers in France from those in Britain and other 
qountries. It is almost certain that X-ray orystal- 
lographers need to know much more about high- 
temperature powder oameras, about moving-film 
cameras of various types, and more about spectro- 
meters and Geiger counters than is here included. 
The actual description of instruments is, with only 
one or two exceptions, confined to the principles on 
which they are constructed. The technician usually 
requires to know the merits and demerits of various 
types, and even how to modify & given type to suit 
his particular purpose. The treatment given here is 
(66 HHA add tod apademio maly 49. Serve lio 
technician, though it will be useful to studente in 
general. f 

There is one innovation whioh seems unfortunste 
to me—namely, the introduction of the term 'orystal 
base’ to signify the nature and t of the 
contenta of & unit oell of the orystal. In the German 
literature ‘basis’ is firmly established as the correct 
word; but im English writing ‘basis’ has only 
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occasionally been used and usually the word 
‘structure’ serves. A possible objection to the use off 
the word ‘structure’ is that it aleo signifles the nature 
and arrangement of the atoms in the whole orystal, 
though this ambiguity is not usually & serious diff 
culty. There are, however, weighty objections to the 
use of the word ‘base’. It has the ordinary meaning 
of ‘lower surface’, and if the term ‘base’ is introduced, 
as in this book, it will be necessary, for example, tc 
make a confusing statement such as ‘‘the base of 
sodium chloride contains four sodium and four 
chlorine atoms’, Further, the plane (001) is invariably 
referred to as the ‘basal plane’, and henoe the ‘base’ 
in morphology means this plane. If the term 'orystal 
structure’ is not adequate, haps 'unit-struoture', 
*oell-atruoture' or cellae ly’ might be used. 
The production of the text, tables and photographe 
Stoolin, and there appear to be few misprints. 
W. A. WoosTHR 


ig 


-PSYCHOPATHOLOGY OF GENIUS 


The Inflrmitles of Genius 

By Dr. W. R. Bett: (Medical Viewpoint Series.) Pp. 
182+6 plates. (London:  Ohristopher Johnson 
(Publishers), Ltd., 1052.) 18s. net. 


| ps e this Tos mises which have already &ppeared 

, Dr. W. R. Bett seta out to 
e pun etai of fifteen men of genius and 
to relate their mental activity to the various afflictions 
which beset them. with Carlyle, whose 
neurasthenis he attributes to he proceeds 
to discuss, among‘ others, Shelley, Whitman, Swn- 


. burne, Baudelaire, Burns, Byron, Pope and Lafcadio 


Hearn. In every case he shows that there can be 
little doubt that the maladies from which his subjects 
suffered influenced their literary ou and their 
relation to the society in which they lived. This is 
what would be expected, and Dr. Bett’s treatment 
of his cases is too slight to enable the reader to 
consider the much more difficult problem of the 
pue TOR A ea eon eee 
ry of each individual 

There is no doubt that the literary output of such 
persons as Byron, Pope or Baudelaire was highly 
coloured. their infirmities ; but these misfortunes 
were merely those which affect mgny others and 
which are clearly not related to genius itself. What 
is more probable is that the man of genius is likely 
to Buffer from osomatio complaints which arise 
from the very of his genius setting him somewhat 
apart from his fellows; and, indeed, the examples 
chosen by Dr. Bett would seam to some io suggest 
this, prem icu un the oruder physical deformities 

layed their part in moulding the general 
attitude mri those suffering from them. 

What has to be dist is genius iteelf 
(whatever this may be) and tho results of that genius 
aa seen in literary and artistic production. How far 
such production proceeds purely from the conscious 
mind or is related to subliminal proceases engendered 
by aloohol or drugs, as seems to have been the case 
with De Quincey and Coleridge, we do not know. It 
seams clear from Dr. Bett’s intriguing study that, in 
the oases he cites, genius, although at times ham- 

and restrained, was able to surmount i 
and add much without which the world would be 
considerably the poorer. E. J. Dr8GWALL 


,No 4353 April 4, 1953 


A Manual on the Weeds of the Major Crops of 
Ceylon 

Prepared by & Committee consisting of Dr. J. C. 
Haigh and representatives of the Tea, Rubber and 
Coconut Research Institutes. (Department of Agri- 
culture, Ceylon: Peradeniya Manual No. 7.) Pp. 
iii4-504-viJ-50 plates. (Colombo: Ceylon Govern- 
ment Prees, 1951.) 5 rupees. 


HIS work is perhaps better described as an 

annotated atlas rather than a manual, since ite 
chief feature is the set of coloured plates of fifty of 
the commonest weeds of Ceylon, which admirably 
portray their habite and also exhibit some details of 
the reproductive organs. The accompanying text is 
comparatively brief and provides botanical and 
native names with short notes on habit, habitata, 
flowering time and flower oolour, modes of prope- 
gation, & few descriptive details and mention of uses 
and means of control. The whole atlas 18 contamed 
in & loose-leaf cover so that, as the promised supple- 
mente appear, the plates can be rearranged in 
alphabetical order. 

It is interesting to note, in thw half-century of 
common weeds, how few would appear to be regarded 
as definite pests, and many appear to provide useful 
vegetation-cover for the soil. One notes that the 
eradication of two species of Oxalis is described as 
impracticable. The perennial grass, Imperata 
oylsndrioa, evidently plays the part of a tropical couch 

, while the recently introduced annual grass, 
Cenchrus echinatus, has spread to an extent that is 
causing concern. A dwarf vegetatively propagated 
variety of the mugwort, Artemisia vulgaris, appears 
to be & greater nuisance than the taller type, which 
18 propagated mainly by seed. 

One can look forward to the supplementa that are 
toa in due course, and the whole should make 
a ble addition to the bibhography of the weed 
flora of Ceylon. E. J. SALISBURY 


The Subject Index to Perlodicals, 1951 
Issued by the Library Association. Pp. +813. 
(London: Library Association, 1062.) £5 5s. Od. 
HIS index maintains the high standard of pro- 
.i duction characterizing the earlier volumes and, 
although now lmited to publications in English which 
are issued in the British Commonwealth, provides 
the general reader with & key to the contents of many 
periodicals which are not indexed elsewhere. United 
States and Canadian periodicals are excluded only 
because they are adequately covered by the indexes 
of the H. W. Wilson Oo. Highly specialized periodicals 
in the fields of science and technology are also omitted, 
because they are mostly indexed or abstracted by 
the societies and institutions concerned; but the 
ecientiflo worker and technologist will nevertheless 
find this index a very useful to general dis- 
cussions, in the responsible monthly reviews as well 
as in scientific and technical odicals, of such 
questions as technological ucation, industrial 
research, broadcasting, science and society, and the 
hike. The ‘proceedmgs’ and ‘transactions’ of many 
local societies concerned with archmology, natural 
history, eto., are covered. The compilation 18 done 
on the plan of the ‘dictionary catalogue’, all entries 
being arranged under black-letter headmgs in & single 
alphabetical order. While cross-references aro freely 
used to link up related subjecta and direct attention 
to unusual, out-of-the-way topica which would other- 
wise be overlooked, one has been noticed 
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1n the referencing from the general to the particular: 
the referencmg under perticular countries has mado 
it rather difficult to determine the extent to which 
this index covers the more general current discussion 
of Colonial development and welfare or economic 
assistance of backward areas, whether under Unitod 
Statea Point Four Aid or otherwise. 


Sound Recording and Reproduction 

By J. W. Godfrey and 8. W. Amos. (BBC Engineering 
Training Manuals.) (Published for Wireless World.) 
Pp. 271-10 plates. (London: Ihffe and Sons, Ltd., 
1952.) 805. net. 


LTHOUGH tbis book has been written primarily 
as an instruction manual for the use of tho 
staff of the Brrtish Broadoasting Cor- 
poration,-1t cannot fail to be of mterest to all who 
are engaged in the techniques of sound recording and 
reproduction; The equipment described is, quite 
naturally, mainly that used by the B.B.C., but the 
pnnciples dealt with concern not only engmeers but 
also those students who are interested chiefly imn tho 
academic side of this subject of ever-growing 
importance. 

Tho first chapter deala with the general prinerplee 
involved in recordmg and reproduction, and tbero- 
after the book follows & logical order, dealing oom- 
prehensively, though of course not exhaustively, with 
disk recording, magnetio recording and reproduction 
and, finally, recording on film. For those requiring 
data for reference purposes, there are a number of 
useful appendixes, and to help those who need still 
farther 1nform&tion, & list of references 15 given. 

Throughout the book the text 1s assisted by many 
excellent photographs, diagrams and graphs, and 
altogether the book makes very good reading. As 
the B.B.O. 18 now one of the largest users of recorded 
material m the werld and has developed equipment 
of & very high standard, it does seem that such a 
book as this is really neceasary, and it should receive 
a hearty welcome, especially by the staff in training. 


An English Course 
For Royal Society of Arta and Technical Studenta. 
By Stanley Day and S. H. Wiltshire. Pp. 104. 
(London: Macdonald and Co. (Publishers), Ltd., 
1952.) 78. 6d. net. 


HIS 1s an excellent little book. It covers moro 

ground than does Sir Ernest Gower's ‘Plain 
Words", rt is more systematic and it does not fall 
into the pita about which ıt warns others. It is 
“succinct but not scrappy, logically develo with 
interesting and adequate exercises, and delicately 
spiced with & tle humour. The book would do & 
good work in fields besides those of Englısh courses 
for Royal Society of Arte and technical studente for 
which it is pri ily intended. It would solve many 
of the problems of expression which are met by 
science workers who have to convey their meanings 
by using the English language. 

Many science students who need a little French 
and German would derive much benefit by talang 
this course in their mother tongue as an aid to their 
studies in other languages. A mmple, direct English 
style which avoids ambiguity and oircumlocution is 
the key to good science-writing, and this is the aun of 
the authors. An appendix gives & very useful list of 
books, including drama, novels, and poetry for tho 
extended reading of the student. There 1s & good 
section on précis-writing. W. L. SUMNER 
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PRODUCTION AND USES OF RADIOISOTOPES* 


By Dr. HENRY SELIGMAN 
Atomlc Energy Research Establishment, Harwell 


EFORE the War one could make materials: 


artificially radiocactrve by bombardment in big 
machines like cyclotrons, or by using relatively weak 
neutron sources. In the oyolotron, one can generally 
only use one target at & time and the irradiation is 
therefore costly. The weak neutron sources induce 
‘only weak activities. Therefore only a few research 
workers profited from the radioisotopes which one 
could produce in these ways. 

The situation changed suddenly with the discovery 
of fission of uranium in 1989. This discovery showed 
that cham reactions were possible in which more 
neutrons are created than used. Accelerated by war 
research, the first chain-reacting atomic pile was 
working on December 2, 1942, in Chicago. Since 
1947 we have had & pile working in Great Britain, 
and since early 1949 we have had & bigger reactor, 
BEPO, in full operation. ; 

Such a conventional atomic reactor consists of 
fimionable material, like uranium metal, and a 
moderator like, for example, graphite or heavy water. 
The British piles use graphite as moderator. With 
the construction of iles most formidable 
sources of neutrons were available, which can 
be used for the bombardment of nualei in order to 
make them radioactive. The great advantage is 
that in such a reactor a large quantity of material 
can be made radioactive at the sape time. Since 
1949, radioactive isoto of great specific activity, 
have been readily & le in Great Britain. 

New radioisotopes were quickly discovered and 
the chart of radioactive isotopes started to expand. 
To-day, there are more than six hundred radioactive 
wotopes, of which, however, only some hundred can 
be made conveniently in an atomic pile. For most 
élemente- there is at least one le radioactive 
isotope.. The only notehle exceptions are the two 
elements nitrogen and oxygen for which no con- 
venient radioactive isotope existe. 

The process of irradiation i18 extremely simple. 
The material to be irradiated is put in & container 
and then inserted into the pile. After a certain 
tame it is retracted, and either chemically processed. 
or sent. direct to the user. 

There are & few pointe which are of importance. 
The neutron flux varies in the pile from place to place, 
and has to be carefully measured if one wants to get 
the right activity for each sample. The second 
important factor is that one has to observe the self- 
shielding of highly absorbing materials like gold or 
cobalt. The specific activity is & function of nuclear 
data, such as half-life, excitation cross-section for 
neutrons as well as irradiation time and neutron flux. 
The neutron flux in the isotope production pile at Har- 
well is greater than 10!* neutrons/am.*/seo. ; but even 
this very high flux is, in some cases, not enough to 
produce a high speciflc activity for the purposes for 
which the 150topes are wanted in industry, research 
or medicine, and in some cases ial preparations 
have to be made im order to elimi the non- 
radioactive isotopes. This is usually done by a 
chemical process, when the isotope produced is 
chemically different from the other atoms. One such 
process is the n,y-reection followed by & p-deoay, 

* Substance of a Friday Evenmg Discourse at the Royal Institution 
on February 6. 
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of which the production of iodine-181 from irradiated 
tellurium is a good example. A number of neutron- 
proton reactions oocur easily in the pile, and the 
production of oarbon-l4 from nitrogen-14 and 
phosphorus-82 from sulphur-32 are the most impor- 
tant of these applied reactions. Tritium is extracted 
from irradiated lithium after an n, a-reaction. Fiasion 
products can be separated either on ion-exchange 
oolumns or by co-precipitation methods. Sxilard— 
Chalmers reactions are used, especially in the pre- 
paration of oarrier-free radioiron, for which potassium 
ferrocyanide 18 irradiated. In all these cases extensive 
radiochemical preparations have to be made and 
sometimes the _extraction procedures involve only 
between 10-* and 10-1" gm. of material. Quite a 
number’ of syntheses, mainly of organic compounds, 
have been made by the Radi ical Oentre at 
Amersham, which is an out-station of Harwell. 

Radioisotopes are useful for three reasons. The 
first is the very great itavity in detecting the 
smallest amounts of active material. If we compare 
the sensitivity with orthodox methods, for example, 
spectroscopy, we find that ın many cases, if not all, 
it is much better. The limits of detection in spectro- 
scopy are usually between 10-7 and 10-* gm. Some 
of the carrier-free radioisotopes can be detected up 
to 10-1* gm. ; but even if the material ia not carrier- 
free, a sensitivity of 10-7" and 10-1? gm. is quite usual, 
and shows that isotopes are ior to orthodox 
methods of analysis by anything a thousand 
and a thousand million times. Therefore, ri , the 
application of these new tools to science been. 
compared with the discovery of the miaroeoope. 
Another similarity with the microscope lies in the 
fact that ıt is possible to locate these small traces 
without damaging the material, whereas with chemical 
methods, when testing trace amounts, the material 
is either destroyed or dislocated. It is this poesi- 
bility of locating the trace elements whioh is so 
important in research &nd industry. The third big 
le oi eee ae ue oe ee ee ee 
gamma-redistions emitted from radioisotopes. They 
are used for ionizing air in order to make it conductive 
for electricity, for penetrating materials for the 
purpose of making radiographs or for destroying 
tissue or blood corpuscles. 

Industry has made use of the sensitivity of the 
method m tracing underground currente of water. 
For this p one oan use tritiated water; 
although the Dou adition from tritium is rather 
weak, with modern methods of detection very small 
traces of this material can be measured. The advan- 
tage of using tritiated water is that there is no 
danger of ion adsorption on soil that would occur 
with most other ions. In the oi industry, it i8 
frequently necessary to mark the interphase between 
two Visi suhandit a caemntoetae S line. Indeed, 
it i8 becoming & routine method of detection to add 
@ radioactive iso to indioate when oa different 
& pipe-line at a distant location. 

Leaks in’ water mains and pressurized cables have 
been detected succeasfully by adding small amounts 
of radioactive materials to either the water or the gas 
in the preesurized cebles. In Franoe, a method has 
been developed for usmg methyl bromide in which 
the bromine is radioactive. This is injected into the 
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gas of the pressurized oables ; if it leaks out into the 
ground, the methyl bromide remains in the soil and 
can therefore be easily detected hours later by 
monitormg on the surface with simple detection 
instrumenta. All these applications of radioisotopes 
enable us to carry out operations which would be 
very difficult to do by any other method. 

We are frequently called upon to make ventilation 
experiments in factories or assembly rooms. Here 
we use radioactive vapours or gases. Ethylene- 
dibromide has been used succeasfally, but will eventu- 
ally be replaced by noble gases like krypton-85 
or xenon-188, when they become available in the 
near future. Great care has to be taken that these 

are not adsorbed on walls or machines, and 
therefore noble gases are more suitable than radio- 
active vapours. 

Isoto can also be used in problems of mixing. 
The problem may be to find when the mixing process 
ia oomplete between small amounts of material 
like vitamins and large amounts of other foodstuffs. 
By adding a small amount of harmless short-lived 
radioisotope, the mixing can be controlled and 
checked when the material is transferred to the 
conveyor belt. 

A thickness gauge has bean developed which works 
by attenuation of radiation by the material., 
Another system of measuring the thickness of the 
coating of materials makes use, of the reflexion of 
beta-rays. The reflexion depends on the atomio 
number and the thickness of the reflecting material, 
and oan be used to measure the thickness of one 
material on another, where the two materials have 
different atomic numbers. 

The discharge of electrostatic electricity produced 
during a manufacturing process which entails rolling 
insulating material like plastic, rubber, paper, eto., 
is often & great problem to industry. Dust particles 
are, for example, attracted to the fabrics in weaving 
nylon or rayon when they are left 1n the looms over- 
night. In some cases one can neutralize the statio 
charges by ionizing the air with a radioactive source 
giving beta-radiation such as thallium-204. 

The ionization from radioisotopes can also be used 
to help in starting gas discharged. A gas discharge 
can only start if & free electron is present. The 
presence of beta-emrtting isotopes makes the starting 
operations more reliable and je being used to promote 
ignition at spark gaps and to make cold oathode ray 
tubes work more amoothly. 

In process control, radioisotopea have been used 
su in the operation of ion-exchange columns. 
Thus, redioactive sodium ions are kept back by a 
resin and the radiosodium oan afterwards be dis- 
solved out under controlled conditions. This method 
is used in the separation of zirconium and hafnium 
by adding a small amount of radiozirconium and 
r&diohafnium, which are retained in the column. 
One oan find out when the column is saturated by 
measuring the activity at the bottom of the column ; 
the washing-out agent for one material is then added, 
and when this one is totally dissolved, which again 
is checked by activity measurements, the second- 
washing-out agent is ed. It is & remarkably easy 
ng ensuring & constant accurate analytical control. 

important use of radioactive sources is for 
gamma-radiography. Isotopes have & number of 
advantages over X-ray equipment. They.are lees 
cumbersome. A 2- or 4mm. cylmder can be used for 
insertion into a small pipe, for example, or for taking 
radiographs under water. By this means welds, 


NATURE 


589 


for example, in the shipbuilding industry oan bo 
tested. Radiographs can be made in the fleld, as 
no electrical supplies are necessary, end lastly, 
these gamma-sources need no mamtenance. Tho 
main disadvantage is that the times 
necessary at present are relatively long; but this 
disadvantage will become leas and leas serious as 
sources of higher specific activities become available. 
Three isotopes are available for gamma-radiography, 
depending on the purpose needed. Cobalt-00 emits 
on average 1:2-MeV. gamma-rays, which oan be used 
for making radiographs of 2-6 in. of steel; iridium- 
192 emits gamma-rays of 0-6 MoV. and can be used 
for investigating thicknesses of steel j-2 in.; and 
thallium-170 with 80-KeV. gamms-radiation oan bo 
used for radiography of light alloys. Industry in 
all countries is already making extensive use of 
these sources. 

Much use has been made of isotopes in metallurgy 
for measurements of self-diffusion, especially by 
following the movements of molecules under heat 
treatment. The measurement of wear of metals 
becomes easy by making one part of the metal radio- 
active. Thus, the wear of piston rings in an engine 
can be determined by making them radioactive and. 
measuring the activity on the cylinder walls and in 
the lubricating ou. 

In physical chemistry, labelled catalysts havo 
been used to demonstrate their part in chemical 
reactions, and small vapour pressures of different 
materials have also bean measured. The passage of 
water through membranes or ‘Cellophane’ has been 
accurately determined by using tritiated water. 

Activation analysis is being used, especially in 
easeg where the normal methods of chemistry fail. 
A special advantage is the localization of trace 
amounts. In France, use was recently made of acti- 
vation analysis in establishing evidence in a murdor 
case. A man bad been poisoned with arsanio; but 
difficulty arose in finding out when arsenio was first 
administered to him. Arsenic socumulates very 
quickly in the hair after administration, and, having 
a high activation cross-section, becomes very radio- 
active by pile irradiation, whereas the normal 
components of hair are scarcely affected. Therefore, 
by irradiating'a hair of the poisoned victim in tho 
French pile and making an autoradiograph of the hair 
afterwards, the time could be establi when the 
arsenic was administered, mince the rate of growth 
of hair is known. Industry is making use of activation 
analysis in, for example, the determination of 
impurities of arsenic ın germanium for the electrical 
industry, where one oan determine 0-01 perts per 
million. Traces of copper have been accurately 
measured in the manufacture of rubber, where copper 
has & very adverse effect. 

The uptake of phosphorus in planta has been 
determined by using radioactive phosphorus. Such 
experiments were made in order to find the beet 
fertilizing conditions, and, in fact, it is the only 
method of disti ing between the phosphorus 
taken by plante out of the ground and that given aa 
fertilizer. It is claimed that this investigation has 
made posable considerable savings by demonstrating 
the optimum fertilizing conditions. 

In zoology, radioisotopes have been used as tracers 
to follow animals underground. 

Great progress has been made in biochemistry. 
Quite & number of metaboliam studies have been 
made which would be difficult, if not impossible, 
without the help of isotopes. The protein and plasma 
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protein metabolism have been investigated, using 
carbon-14 amino-acids. Penicillin has been made 
active and ita reaction has been followed in animals. 

The future will see an expansion of the use of 
radioactive materials aa bigger sources are used for 
irradiation purposes. At the moment work is in 
hand in examming chemical synthesis or changes 
happening under very strong radiations. At the same 
time, some grees has been made in trying to 
sterilize foods and penicillin by radiation. The 
dosages necessary for this are very big indeed. 
They are of the order of & hundred thousand or 
millions of roentgens, and in Great Britain it will 
be another year or two before facilities are available 
for this kind of research. 

The Atomic Energy Research Establishment at 
Harwell and the Radiochemical Centre at Amersham 
are sending out more than nine thousand shipments 
of radioactive materials a year to some thirty-seven 
countries, including the United States, moet South 
American countries, Africa, India, Australia and 
New Zealand. The majority are used in medical 
research, diagnosis and therapy. 

In medical diagnosis small amounts of 
activity are required and have been used successfully 
for blood circulation tests. Work is in hand m 
tracing tumours of the brain by tracer methods. 
In therapy, the greatest use is that tnade of radio- 
iodine in the treatment of thyroid toxicosis. Some 
cases of thyroid cancer oan be treated successfully 
with radioiodine.  Oenoer of the bladder can be 
treated with an active bramine solution in & rubber 
balloon. Colloidal gold is used as a palliative treet- 
ment of malignant pleural and peritoneal effusions. 
Radicsodium is used in plastic surgery. Radio- 
phosphorus is used in polycythsmia vera. Bi 
telecurie sources are used for general irradiation, and 
special bete-souroes which only penetrate a few 
millimetres of akin are used in the treatment of some 
surface cancers. These are usually applied as radio- 
phosphorus built into & plastic. The plastio is 
irradiated in the pile and, after irradiation, the 
radiotherapist cute out the right shape of the plastio 
which he needs and applies it to the malignant 
tissue, leaving ıt a caloulated time in order to give 
the exact radiation dosage. 

In the early post-war days, people were apt to 
speak of isotopes as 'by-produeta' of atomic piles. 
This picture has changed now. Radioisotopes have 
hel industry in solving many problems, they 
have widened the field of research in many sciences 
and have helped the medical man to treat disease 
and, in some cases, to save life. They have become 
an important part of the &temio energy development, 
and I am convinced that we are only at the beginning 
of the development of 'isotopice'. p 


THE NATURE CONSERVANCY 


OME aspects of the work of the Nature Con- 

Bervanoy were the subject of discussion at & 
meetmg of the Linnean Society on February 19. In 
his opening remarks, Captain C. Diver said that 
conservation and research, the Conservancy's two 
main functions, are necessarily very closely linked. 
He and Dr. Conway dealt with two ways by which 
scientifically valuable places might be safeguarded 
for study; Mr. Skellam and Dr. Ovington, who are 
each in charge of one of the half-dozen main research 
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programmes now being carried out by the Con- 
servancy, then outlined one or two of the problems 
on which they have been working. 

The most effective means of conserving any special 
place is to acquire it or otherwise arrange for it to be 
managed as a Nature reserve. This is not always 
easy because of land requirements for forestry, 
agriculture, service training, and development of one 
kind or another. To exemplify these conflicting 
demands, twelve oases were mentioned where places 
of the highest scientific value have been lost or 
threatened; these included the requirement of 
Bilston Glen for dumpmg colliery spoil and the 
Arne heaths in Dorset for ball-clay working. 

The Conservancy has, however, already declared 
nine reserves (two in Scotland and seven in England) 
totalling about 22,000 acres; and negotiations are 
proceeding satisfactorily in respoct of at least seven- 
teen more. Informal agreements have also been 
made with the owners of several other properties ; 
and help is being given’ with the management of a 
few sites already held as reserves by other bodies. 
Two local authorities are using their new powers to 
establish local reserves. 

The Conservancy has also acquired two properties 
—one in the Lake District and one in Dorset—which 


.are being equipped as research stations; and fleld 


research facilities are being provided at Moor House 
Reserve (Westmofland) and at Beinn Eighe Reserve 
(Wester Ross). 

Dr. V. M. Conway said that the makmg of Nature 
reserves can safeguard only a small fraction of the 
wild country that must be kept in something like ita 
present state if reasonable stocks of the native flora 
and fauna are to be preserved. Power to conserve 
other interesting places reete largely with local 
authorities ; but under Section 28 of the National 
Parks and Access to the Countryside Act, 1949, the 
Conservancy has the duty of notifymg planning 
authorities about the areas whiqh are of special 
scientific interest by reason of their flora and fauna, 
or geological or physiographical features. Local 
planning authorities are required to consult the Con- 
servancy before giving planning permission for 
developments likely to affect areas so notified. The 
Conservancy oan then put the scientific case for 
conservation, and can approach owners and other 
interested parties. One of the weaknesses of this 
arrangement is tha$ changes in sylvioultural or 
agricultural methods do not constitute ‘development’ 
and might, therefore, ocour without the Conservancy’s 
knowledge, often to the detriment of the valuable 
characteristics of the area. 

The choice of areas for notifloation under Section 
28 rests primarily on the recommendations of the 
local committees of the Nature Reserves Investigation 
Committee which was at work during the War. 
These recommendations have been checked and 
revised since the Conservancy came into being in 
1849—work which has been made possible only by a 
large amount of voluntary help. Notifications must 
be made with mirtimum delay because so many good 
places are being lost all the time, and planning 
authorities need information as quickly as poasible. 
For this reason there are many gaps and inequalities 
in the existing lista; but by careful collection of 
information over the next four or five years it 1 
hoped that these may be largely removed in time 
for the first revision of county development plans. 

Passing from administration to research, .J. G. 
Skellam seid tat the statistical analysis of observa- 
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tional data enters mto all aspects of the Conservanay'8 
scientific work. In order to ilustrate the mathe- 
matical approach, he selected just one topio, that of 
quadrat sampling. This subject is of considerable 
importance to the Conservancy because of the need 
to assess floristic and faunistio changes which may be 
taking place in the same locality with the peasage of 
time and to measure the differences which exist from 
place to place; and in both ceses to do so with 
known : . 

Matherhatica can be applied to biological problems 
in two ways. In the first place, mathematical func- 
tions can be used for describing numerical results in 
& concise way. But such descriptions ara often 
arbitrary and only acquire moaning when they oan 
be related to the underlying causes, It is instruotive 
in this connexion to construct simple models or 
idealized versions of the biological situation as sug- 
gested by observation and experiment and to deduce 
their consequences. In thia way we not only discover 
functions which are suitable for description of 
numerical data, but we also construct standards 
whiah play the part of a basis for comparison against 
which the real complexities may be oritioally 
demonstrated. 

Dr. J. D. Ovington then briefly described some of 
the woodland research carried out by the Conservancy 
over the past three years in co-operation with the 
Forestry Commission. Investigations are progressing 
at several widely different localities in Great Britain. 
Each locality contains a number of woodland plota 
of different tree species established on what were 
originally fairly uniform sites. The principal charac- 
teristica of the various Woodlands and their dynamic 
relationships are being considered with particular 
reference to the climate, soil and ground flore, ‘Tree 
canopies intercept precipitatign and in so doing 
diminish and redistribute the rainfall reaching the 
soil. The irregular distribution of the ipitation 


pattern in woodlands oan in part be & to the 
raindrops coalescing on the canopy and falling as 
large drope. Once established, trees influsnoe 


soil formation, and, after twenty years of afforesta- 
tion, marked differences, particularly in the acoum- 
ulation of surface organic material, soil pH and 
nutrient content, develop under different tree stands. 
The weight of the ground flora present in a woodland 
may be related to the age and closeness of the trees 
and to the type of woodland that has bean estab- 
lished. The associated woodland floras differ oon- 
mderably in their floristic composition and give some 
indication of the extent to which site conditions have 
been modified by the various woodland plantations. 

Discusaing Dr. Ovington’s paper, Dr. J. Rams- 

bottom directed attention to importance and 
apeoifleity of the fungal flora in different types of 
"woodland—f&ota which are frequently overlooked. 
Dr. Ovington confirmed that the species of fungi 
present in the plots he has worked on show differences 
like those desaribed by Dr. Ramsbottom, and he 
thinks it is of primary mnportenoe to understand the 
part played by these species in the nutrient cyoles. 
Replying to Mr. W. T. Stearn, he explained the 
technique used for measuring the size and dispersal 
of raindrops. 

Speaking of the Midlands, Dr. A. Tindell Hopwood 
said some useful work might be done on the itu 
of glag-heape with vegetation. Dr. Conway repli 
that one of the research students supported by the 
Conservancy is already working on this problem and 
that the Conservancy might take a direct interest in 
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it when it has made sufficient headway S. 
rimary task of conserving unspoilb areas o ; 
Prof. C. T. Ingold expressed the hope that the Con- 
servancy will not get too departmentalized and will 
keep in close touch with local natural history societies 
and possibly issue a journal. Captain Diver said that 
he expected regular reporte will now be issued. Mr. 
Stearn pomted out that many places are not in a 
static condition but are changing all the time, and 
asked what will be done about this. Captain Divor 
replied that when places are considered for reservation 
it is essential to know whether one wants to maintain 
them in a particular phase, for example, downland 
turf, or to study the natural sequence of change as 
in a prograding coast; and reserve managemont 
policy has to be directed to achieve the required 
result. 


ELECTRICAL DEVICES FOR 
CONTROLLING THE MOVEMENTS 
OF ANADROMOUS FISH 


ee ettention has been paid, over the 
past few years, to the use of electric currents as 
ards for catching fish in froahwaters, and it is evident 
that the use of electrical methods promises to become 
an important technique both for the fisheries bjo- 
logist who wants to carry out census work and the 
owner who wanta to reduce or eliminate populations 
of unwanted flah from his waters. 

A recent communication! by a mamber of the staff 
of the North of Scotland Hydro-Eleotrio Board has 
described other uses of electric currents in fisheries. 
Hydro-electric works are bound to have important 


create o unnatural hazards in the course of their 
operation. Over much of the area covered by the 
North of Scotland Hydro-Hleotrie Board, salmon are 
the most important migratory fish, and it has been 
found to try to discover ways in which 
the potentially deleterious effects of hydro-eleotrio 
developments could be minimized. When constructin E 
impounding dams, the Hydro-Eleotrio Board is 
legally bound to provide fish ladders go that mi I 
fish can pass upstream or downstream; but the 
construction of hydro-electric power stations creates 
other Problema: Downstream migrants may be drawn 
into the tunnels or aqueducta which lead to the 
turbines, and the volume and turbulence of the water 
discharged in the tailraoe from the stations may 
deflect migrants from their course and so interfere 
with their passage upstream. In the communication 
mentioned, an account wea given of devioea which 
are being used for trying to solve both these problems, 
following experimental work in the Board's laboratory 
at Dundee. 


At Morar, an electric screen has been erected to 
deter salmon and see trout from entering the tailrace 
of the power station. This screen consists of & row 
of alummium electrodes, each about 14 ft. in length, 
which extends to three inches from the bottom of the 
channel, together with two electrodes, about 16 ft. 
apart, placed 7 ft. downstream from the main soreen. 
A pulsating electric supply is applied saaros the 
electrodes. Salmon are seen to react when about 
5—6 ft. from the outer electrodes since, at this distance, ` 
they turn and swim upstream past the end of the- 
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EUN screens at the Power pum Pitlochry (Perthshire) 


tailrace. Reactions are sean in sea trout when they 
are about 2-4 ft. (depending on their size) fram the 
inner row of electrodes. Experimental work with this 
screen, was first carried out in 1950, was repeated in 
1951 and again repeated, with improved electrical 
equipment, during the spring of 1952. During the 
last period, oonstant observation was maintained on 
the movements of fish. No fish were sean to penetrate 
far into the tailrace, and all the fish seemed to behave 
normally after leaving the electrifled rone; no signs 
of distress were seen and there was no inclination to 
remain inactive. 

The succeas of this sareen at Morar has led to the 
installation of similar screens at other sites. The 
accompanying photograph shows & screen which has 
recently been set up on the tailrace from the 
station at Pitlochry, which is situated at the lower 
end of Loch F . 

Experiments on the use of electric screens to divert 
descending salmon smolts have been carried out, over 


the past three years, at Dunalastair Dam on the, 


River Tummel in Perthshire. Here the screen con- 
sists of two parallel rows of aluminium tubes strung 
diagonally acroas the lower end of Dunalastair 
Reservoir immediately above the dam. The down- 


stream row is made up of 272 tubes one foot apart, 


and the upstream row, which lies 6 ft. from the 
downstream row, oonsista of $4 groups of tubes 
spaced at 8-ft. intervals. As at Morar, & pulsed 
current is applied acroas the screen. The purpose of 
this screen is to divert the downstream-migrating 
smolts from the entrance to the aqueduct, which 
conveys water from the reservoir to the power station 
at Tummel Bridge, into the fish Though this 
device has not pea ud the tailrace 
soreen at Morar, it vee shown sufficient promise to 
warrant @ continuation of this experiment. 

As well as out tests on the use of electric 
screens, the North of Scotland Hydro-Electric Board 
has also devised an automatic electrical counter 
which has been installed in the fish ladders at Olunie 
snd Pitlochry Dams. Its operation depends upon the 
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difference in resistance to 
electrical currente between 
& salmon or sea trout and 
the water in which it ia 
swimming; the passage of 
& fish through the sub- 
merged pipe lmking two 
chambers of the fish 

Gar Era inftianns Ba d Bet: 
rica] bridge, and this dis- 
turbanoe can be made to 
work a counter. The 
apparatus can be adjusted 
so that only fish greater 
than & certain size are 
counted, and refmementa 
make it possible to operate 
this ent in waters 
of wi varying chem- 
ical content. The passage 
of salmon upstream and 
the passage of Kelta down- 
stream are recorded sep- 
arately; bub if a fish 
does not camplete its 
journey through the pipe, 
its passage is not recorded. 
Branches of trees, logs of 
wood, tins and 
other debris passing down the fish pess do not affect 
the counter. This ent was in operation at 
Pitlochry during 1952, and daily checks have ahown 
the electrical counter to have an accuracy approaching 
100 per cent. 

The future devel t of all these devices will be 
followed with great interest by all who are concerned, 
professionally or privately, with the welfare of salmon 
fisheries. The importance of the electric fish screans 
needs no emphasis, and the counter, though it plays no 
part in controlling the movements of migratory fish, 
should produce records the value of which will increase 
as the years pass. It is to be hoped that the fullest 
possible records will also be kept of environmental 
conditions, since in these circumstances the records 
from the electric counter could ve valuable 
additions to what is known of the istics of 
the upstream migration of salmon. 

Letbkan, N. s icereena and eniro Pah countees", paper pre 
Tet Othe ati poreon and H Edinburgh on February 2, 1 


OBITUARIES 


Prof. G. D. Hale Carpenter, M.B.E. 


Gnorresy Doveras HALE CARPHNTER, professor 
emeritus of zoology (entomology) in the University 
of Oxford, died at the Radcliffe on January 
30 at the of seventy. He came of a distinguished 
academic and was & grandson of William 
Benjamin Oarpenter, F.R.8., one of the most eminent 
physiologists of his time. His father was an assistant 
master at Eton, and his mother the daughter of 
another; but although born in the College iteelf his 
early education was received at the Dragon School 
and Bradfield. He then paased to Bt. Catherine’s, 
Oxford, where he took his B.A. in 1904, obtaining 
second-class honours. Thro hout this period he 
took a wide interest in natural Ty, and especially 
ornithology, conchology and entomology, so, laying 
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firm foundations for his future career. His first paper 
was an unpublished one on the mother-of- moth 
(Sylepia ruralis Scop.) and its parasites which he 
read, while still an undergraduate, to the Ashmolean 
Natural History Society of Oxfordshire, one of the 
many societies of which he later became president, 
and which he atways with much affection. 
From Oxford he passed. with a University Entrance 
Scholarship to Bt. George's Hospital, London, 
ifyi M.R.O.8., L.R.C.P., taking the degrees 
of B.M. and B.Ch. in 1908, and eventually holding 
the appointments of house-surgeon and house- 
pne) : ; 3 
Halo Ċarpenter’s interest in entomology led him 
to specialize in insect-borne diseases, and in 1910 he 
entered. the Colonial Medical Service. The following 
found him in the Sesse Islands in the north-west 
part of Victoria Nyanza, where he had been sent to 
study the bionomics of the tsətse fly, Glossina 
palpalis, which had recently appeared in Uganda 
within a few years had caused more than two 


The resulta of his researches were published in the 
Reporta of the Sleeping Sickness Commission of the 
Royal Society (1912, 1918 and 1919) and were 
presented as a dissertation for his D.M. degree at 
Oxford. 

In the First World War, Hale ter served as 
a captain in the Uganda Medical Service, his duties 
taking him into many interesting parts of Africa that 
he would otherwise never have visited and providing 
him with rich material for his book ‘‘A Naturalist in 
East Africa” (1025) and for many scientific papers on 
msect bionomics, hiam and mimiory. For 
his war services he recei the M.B.E. On demobil- 
ization he resumed his work on tsetse fly, becoming 
specialist offloer for the control of sleeping sickness 
in Uganda. He retired from the Colonial Medical 
Service m 1980; but at the request of the Secretary 
lof State for the Colonies undertook & special investi- 
gation into tsetae fly in Ngamiland during 1930-81. 

While in Afrioa, Hale kept up & volum- 





' inous correspondence about his observations on insects 
with Sir Edward Poulton, professor at Oxford, 
and on returning to he built & house on 


Cumnor Hill, just outside that city. For & year or 
two he visited the Hope Department of Entomology, 
Oxford University Museum,- daily, studying the vast 
stores of African insects, many of whioh he had 
collected himeelf, and helping Sir Edward Poulton. 
When Sir Edward retired in 1988, Hale Carpenter 
succeeded him, occupying the chair for the next 
fifteen years, and so qualifymg for the title of 
emeritus profeasor on his retirement in 1948. i 
this period he continued his studies on mimiory an 
geographical distribution, and paid ial attention 
to the vexed question of the of birds on 
butterflies and its signifloance for evolutionary 
theory. At the same time he was deeply concerned 
about the future of his Department, and not only 
did all he could to enhance its value, but also appealed 
to the University for a new building and an increased 
staff. 

During the Second World War, Hale Carpenter 
lectured on camouflage and tropical medicine to 
troopa in ining near Oxford, prepared special 
booklets for the ican campeigns and served as 
head warden of the air-raid precaution service for 
Cumnor. i 

He frequently attended and spoke at scientific 
meetings in London, was president of the Royal 
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hundred thousand deaths from sleeping sickness. 
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Entomological Society during 1945—46, vice-president 
of the Linnean Society during 1085-36 and was an 
ardent supporter of the British Association. 

His i included “A Naturalist on Lake 


keen sense of humour. His chief recreation was 
i the varied sofls at his home at Cumnor 
Hill enabling bim to grow a wide variety of plants. 
He was an ardent churchman, secretary of the 
Parochial Church Counad, and chairman of the 
Cumnor branch of the Gxford Preservation Trust. 
His holidays were often spent in Cornwall, where he 
would walk, watch birds and collect insecta. 
He married in 1919 Amy Frances Thomas-Peter, 
of Treviles, Cornwall, who survives him. 
B. M. HOBBY 


Prof. N. A. V. Plercy 


Ix the passing of Prof. N. A. V. Piercy, on February 
l, the profesion of aeronautical engineering has lost 
one of its ablest teachers and a pioneer in the 
teaching of aeronautics. 

Norman Augustus Victor Piercy was born in 
London on August 10, 1891, and after being educated 
at Hampton Grammar School he was apprenticed to 
Yarrow and Company, Scotatoun (1908-13). He 
obtained an honours degree (London) m engineering 
at East London College (now Queen Mary College) in 
1918 and immediately became engaged at Shoreham 
on the Cedric Lee aeroplane, known as the ‘Doughnut’, 
which had a circular ring for ita wing plan-form. The 
P until 1919 found him at East London 

llege in researches on this novel wing, as well as 
special investigations for the Admiralty. During this 
time he designed his own 4-ft. wind tunnel, which was 
built of steel plating obtained from & destroyer. This 
tunnel is still in use. 

In 1919 he was appointed head of the t 
of Aeronautics at East London College and started 
the first university course with aeronautioe as a 
recognized subject. In 1920 he obtained his D.Sc., 
for his work im connexion with the flow behind 
&erofoile. His 5 researches m aerodynamics 
included flow in pipes, heat flow from moving bodies 
and serofoil theory from which the ‘Piercy aerfoil’ 
was developed. 

As & teacher Piercy inspired his studente, and in 
00; he soon gathered & small team of research 
workers around him. In 1984 he was appointed reader 
in aeronautics in the University of London, and in 
1949 his work was officially recognized when the title 
of University professor of aeronautical engineering at 
Queen Mary College was conferred upon him. 

During the Second World War Piercy was in charge 
of the Aeronautical Department in the University of 
Cambridge, in addition to his work at Queen Mary 
College. 

Piercy was the author of 'Aerodynamics", which 
was published in 1937 and revised in 1947, '"Element- 
ary Aesrodynamics’’, published-in 1944, as well as 
various pa read before learned societies. At the 
time of his death he was engaged in & third edition of 
‘‘Aerodynamics’’, incorporatmg more recent advances 
in supersonic flow. He was a man of amazing energy 
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and served on many committees dealing with the 
teaching of aeronautica, ag well as being a member 
of the Council of the Royal Aeronautical Society 
during 1935-38. His other interests mcluded musio— 
he was an able pianist—golf and the collecting of 
antiques. H. F. Woy 


Dr. Y. A. Bilibin 


YURY ALHXAKDROVIOR BiLIBIN was born on May 
19, 1901, in Rostov in Yaroslav province, and he 
died on May 4, 1952, m Moscow. After active par- 
ticipation in the civil war of 1017-21, he graduated 
in 1026 at the Leningrad Mming Institute. His 
‘ecientiflo work is intimately associated with the 
geological survey of Eastern Siberia, and he bécame 
An &uthority on the mode of occurrence and mode of 
origin of oree of gold, tm, copper and other metals. 
He constructed metallogenetio maps and lectured on 
` metalloganetio provinces, and made considerable 


progress in the application of geochemistry to the | 


NEWS an 
Agriculture in the University of Sydney : 
Prof. W. L. Waterhouse 


Peor. W. L. WATHRHOUBH, research professor in 
the Faculty of Agriculture, University of Bydney, 
retired at the end of 1952. During his thirty-two 
years of service, he had occupied the positions of 
lecturer, reader and professor. Prof. Waterhouse 
lectured on plant pathology, genetics and plant 
breeding, and agricultural . The scientific 
discipline derived from these courses was ideal, and 
haa stood many graduates in good stead no matter 
in what field of scientific endeavour they work; his 
the of cereal diseases, in which he accepted the 
challenge of solving the wheet rust problem of 
Australia. He had many successes, the culmination 
of his‘work from & practical point of view resulting 
in the production of an outstanding variety known 
aa Gabo, which was reaistant to all the forms of stem 
rust existent in Australia up to 1048. But perhaps 
his greatest contribution was to give & complete 
understanding of the problem, s thorough kno 
of the rusts, i for breeding resistant 
varieti, and above hope for the future. Prof. 
Waterhouse has been a good colleague and has 
ple & considerable pert in developmg the Faoulty 
of Agriculture mn the University of Sydney. Although 
handicapped by wounds sustained in the First World 
War when he was awarded the Military Cross, he 
never himself in his teaching and research. 
Prof. Waterhouse's .work has been recognized by 
many awards : he was given the Farrer Memorial 
‘Medal in 1937 and again 1n 1950 ; in 1943 he received 
the Clarke Memorial Medal of the Royal Society of 
Now South Wales, and in 1948 the Australian Medal 
of Agneultural Science. Now his University _has 
conferred on him the title of emeritus professor. 
Truly can ıt be said that here is & man who has 
devoted himself to science and to agriculture, so that 
the lot of the farmer and the community might be 
improved and the world made a better place in which 
to live. 
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problem of ore genesis. He also published important 
pers on the igneous rooks of the Aldan -region ir 
Siberia and was particularly interested ir 
the origin of alkaline rocks. In 1943 he reoeiyed hir 
doctorate and was later olected a corresponding 
member of the Academy of Scisnces. In 1948 he 
came to London to take part in the meeting of the 
International Geological Congress, and those whe 
met him there will ramember him as a shy but very 
friendly person who was an ow i i 
and geologiat. 2 


————————À— 


8. I. Towt*urEgFT 


Wa regret to announce the following deaths : 
' Mr. Andrew Gray, technical general manager during 
1028-32 of Marconi’s Wireless Telegraph Co., Ltd., 
and an early assistant of Marconi, aged eighty. 
Prof. J. W. MoBain, F.R.S., emeritus profeeeor of 
fo) i in Stanford University, California, and 
lately director of the National Chemical Laboratory, 
India, on March 12; aged seventy. 


d VIEWS 


Geophysics at the Cernegle institution of Wash- 
Ington : : Dr. P. H. Abelson 


physics Section of the 
Magnetigm in the Carnegie Institution of Washington, 
has been &ppointed director of tho Geophysical 
Laboratory of the Insütution with effect from 
tamber L next. Dr. Abelson's research career began 
under. Prof. Ernest O. Lawrence at the Univermity of 
California, Berkeley, where he made the initial 
idantification of radioactive antimony, tellurium and 
iodine as products of uranium fimon, gaining his 
Ph.D. m 1939. He then joined the Carnegie Institu- 
tion aa & staff member and took & prominent part in 
the ign and construction of the oyolotron at ita 
Department of Terrestrial Magnetiam at Washington, 
D.C. During the Second World War he was & 
physicist at the Naval Research Laboratory, where 
he developed the liquid thermal diffusion method for 
enrichment of uranium-235, and under his general 
supervision & plant employing the method waa 
designed and constructed at Oax Ridge for work in 
connexion with the atomic bomb. Dr. Abelson 
returned in 1946 to his old Department in the 
Carnegie Institution and organized: a programme of 
biophysical work for using isotopes and radioactive 
nuclei in the study of the prooeeseg by which living 
cella select chemicals from their environment and 
organize them into new cells; as a result, a number 
of processes in the chemistry of amino-acids have 
been elucidated. At the same time he has continued 
his interest in geophysios and i , and 
in his new post he is going to & laboratory where 
during recent years much of the work has been 
focused on novel expermental techniques for stutlying 
np &nd i of the solid state, such 
as melting and solubility relations of silicates, 
especially m the presence of water, and the transport 
of minerals by solution in & gas phase. 


Dannle Helneman Prize of the Helneman Foundation 


Tra first award of the Dannie Heineman Prize of 
the Heineman Foundation for Research, Eduoational, 
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Charitable and Scientific Purposes, Inc., has been 
made to Prof. Otto Neugebauer, of Brown University, 
Rhode Island, for his book entitled “The Exact 
Sciences in Antiquity” (Princeton University Press, 
1951, and Oxford University Press). The Prize, which 
is worth five thousand dollars, will be awarded every 
three years to the author of an outatandmg book on 
mathematical or physical sciences which opens up 
important fields of h. Prof. Neugebauer, who 
is an Austrian by bi is a mathematician who has 
turned his knowledge to the study of Egyptology 
and, m particular, to the deciphering of Babylonian 
and Sumerian cuneiform texts dealing with mathe- 
matioal and astronomical subjects. The Heineman 
Foundation was established by Mr. and Mrs. Dannie 
N. Heineman, of Charlotte, North Carolina, in order 


to ,further educational, charitable, religious &nd' 


scientific enterprises and projects, without reference 
to nationality, race, creed or colour. Further in- 
formation can be obtained from the of the 
Foundation at Suite 1700, 50 Broadway, New York 4, 
N.Y. 


Oli Palm Research in Nigeria 


Tas Oil Palm Research Station, Benin, formerly a 
station: of the Nigerian Agricultural t, has 
recently been transformed into the West African 
Institute for Oil Palm Research. This Institute has 
been set up by statute to serve the British West 
African. territories in all matters relating to research 
on the oil palm—a tropical crop of great contemporary 
value and importance. Annual reporte on the work 
of the Institute are promised in due course, these 
continuing tha records of the former Research 
Station. Meanwhile, quarterly progress reports are 
being made available to those who are interested in 
this crop ; for the managing committee is anxious to 
make the work of the Institute as widely known as 
poasible. Leaving aside the numerous matters of 
administrative detail, insepareble from the establish- 
ment of a new o ization, the contemporary report 
(No. 8; October-December 1952) contains items of 

ination, effect of leaf pruning, the effect of 

ing and non-burning techniques of land-clearing 
on. t yields—a matter of rather special 
interest to the tropical planter, the agronomist and 
the soil chemist—genetical and breeding investiga- 
tions and progeny trials, and the investigation of 
various obscure diseases to which the oil pelm is 
subject. Although at several points the work has 
been restricted and impeded by staffing difficulties, 
the Institute is now an active going concern. For 
this, much credit is due to the director, Mr. F. W. 
Toovey, for a notable administrative and scientific 
achievement in the face of difficulties that only 
workers with ical experience are likely to 
appreciate to the . 


Assoclation of Clinical Blochemists 


Tra Association of Clinical Biochernists was formed 
at & meeting held at the Postgraduate Medioal School 
of London on March 28. Regional societies in the 
Midlands, Glasgow, the north-west and the south of 
England have been in existence for some time, and 
an interim committee of these groups was set up 
last year under the chairmanship of Prof. E. J. King. 
The activities of the new Association will be both 
scientiflo and professional and will comprise the field, 
now somewhat incompletely covered, between patho- 
logy, olinio medicine and biochemistry. The 
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Association will hold regional and national meetings 
for reading papers and giving demonstrations, and 
expects to hold joint discussions with other organiza- 
tions to deal with selected topics. It hopes to 
co-operate with other societies affiliated to the Inter- 


_national Association of Clinical Biochemists in & 


scheme for the and periodical cheaking 
of analytical methods used in hospital laboratories. 
The following pepers were read at the inaugural 
meeting: Mr. E. B. Love, on the laboratory control 
of anticoagulant therapy ; Dr. I. D. P. Wootton, on 
the spectrophotometer in olinical chemistry ; 
Drs. H. Bickel, J. Gerrard and E. M. Hickmans, on 
the influence of phenylalanine intake on pbenyl- 
pyruvic oligophrenia ; and Dr. A. L. Latner, on 
quantitative paper-strip electrophoresis of serum 
proteins. The meeting accepted a set of rules sub- 
mitted by the mterim committee, which was in- 
structed to nominate & president and to hold elections 
to & council not later than August 31. Until then the 
interim committee is to act 88 & temporary council ; 
Dr. A. L. Tárnoky (Royal Berkshire Hospital, 
Reading) is secretary of the committee. 


Deep-sea Trawling 


Tue resulta of the deep-sea trawling which was 
done by the Swedish Deep-Sea Expedition, 1947-48, 
are gi in the “Reporte” of the Expedition (2, 
Faso.1; 1951. Pp. 148+ 2 plates. Góteborg: Eland- 
ers Boktryokeri. 25 kr.) In an introductory paper, 
Dr. O.-Nybelin, who was in charge of the zoo- 
logical work, discusses the technical difficulties of 
trawling at depths ter than four thousand 
metres. For this work the expedition employed & 
thirty-foot otter trawl, of the type used by Scand- 
inavian fishermen to catch the deep-water prawn, 
Pandalus borealis. In the operation of this trawl, 
considerable use was made of echo-soundmg to avoid 
trawling over hard, rough bottoms, and also of 
calculations (by B. Kullenberg) on the shape and 
oe of the cable during deep-sea trawling. Dr. 
Kullenberg’s calculations are also published m the 
present volume. As & result of this preliminary 
attention to details of technique, the Swedish deep- 
sea trawl-hauls were relatively more successful than 
many of those taken on previous itions, and 
the remaining papers in the publication record the 
zoological catches, in particular the echinoderms, 
colenterates, bryozoans and polyohsetes. The star- 
fish collections, described by Jensenius Madsen, 
strongly support the view that the real deep-sea 
fauna is essentially coamopolitan. Thus, three lee 
of starflah found by this expedition in the Atlantio 
had hitherto been known only from the Pasiflo or 
Indian Oceans. 

Mathematical Association : Meeting In Sheffield 


THa annual meeting of the Mathematical 
Association will be held in the University of Sheffield 
during April 8-11. The business of the Association 
{election of officers and the Council, eto.) will be 
dealt with on the morning of April 9, and in the 
afternoon the president, Mr. K. 8. Snell, of Harrow 
School, will give his address, his subject being 
“School Mathamatios To-day and To-morrow”. Other 
topics which will be considered at the ing are 
the craft and science of metallurgy, infinity, the 
Mathematics Division of the National Physical 
Laboratory, the transition from the primary to the 
secondary school, the theory of games, and ‘from 
examination question to industrial problem’. In 
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addition to the usual exhibition of books, it is hoped. 
to arrange an exhibition on teaching-aids in primary 
and secondary schools and another one on modern 
calculating machines. All for the 
meeting are in the hands of the local ,O.R. 
Barwell, 58 Duke's Drive, Newbold, Chesterfleld, from 
whom further information can be obtained. 


Sclentific Film Assoclation , 


AT ‘the annual meeting of the Scientific 
Film Association, following offlcers were elected 
for the year 1953-54: President, Bir Arthur Elton ; 
Vice-President, W. J. C. Chapple; and Hi 

` Treasurer, K. Baron Hartley. & result of recent 
changea in the articles of association, the council of 
management will in future consist of the officers, aix 
elected members and seven members nominated by 
the Lord President of the Council to represent general 
scientiflo and publie opmion. The elected members 
are B. Chibnall, Dr. R. ©. MaoKeith, J. Maddison, 
C. A. Ronan, C. H. Sylvester and R. A. Williams ; 
the members nominated by the Lord President are 
Mrs. Jacquetta Hawkes, Dr. F. H. K. Green (Medical 
Research Council), Dr. Alexander King (Department 
of Scientific and Industrial Research), Sir Ian Orr- 
Ewing, J. Ryan, Sir William Slater (Agricultural 
Research Council) and Sir Robert Wataon-Watt. The 
address of the Association is 164 Shaftesbury Avenue, 
London, W.O.2. i 


Direct Reading Emission Spectroscopy 

Ts Industrial 8 Group of the Institute 
of Physics has formed a panel of members interested 
in direot-reading equipment for speotroohemical 
analysis. These devices combine epeoecerenn with 
electronic equipmert in such a way the intensities 
of characteristic spectral Imes give a direct reading 
of the peroentage of the elementa present in the 
specimen. ‘Lhe object of the panel is to organize 
meetings which would serve the interests of users 
and potential users of this equipment. The first 
meeting arranged by the panel took place in the 
Institute's House on March 26 last, when Dr. A. C. 
Menzies introduced the subject. Mr. A. L. Pendrey 
and Mr. R. T. Staples gave accounts of their ex- 
periences in this of work, and there followed 
& general discussion. Particulars relating to meetings 
on this subject oan be obtamed from the Secretary, 
Institute of Physica, 47 Belgrave Square, London, 
8.W.1. 


Handbook of Sclentific Instruments and Apparatus 


Taa annual “Handbook of Scientific Instruments 
and Apparatus”, giving details of the exhibita at the 
Physical Soviety’s annual exhibition, is now a pub- 
lication familiar to all men of science and manufac- 
turers of scientific instrumenta. This year’s exhibition, 
the thirty-seventh of the series, ia to be held at the 
Imperial College of Science and Technology, South 
Kensington, London, durmg Monday, April 13- 
Friday, April 17, and will be opened on April 18 at 
10.30 a.m. by Prof. R. Whiddington, president of the 
Physical Society. Three discourses are being given 
this year: (1) Dr. E. O. Bullard (director of the 
National Physical Laboratory) on ‘‘Seiamio Study of 
the Ocean Basins” ; (2) Dr. L. A. Jordan (director of 
the Paint Research Station) on ‘Particles, Pellicles ; 
Pigmenta, Paints and Physics’; and (8) Prof. W. V. 
Mayneord A nbi of Physica, Royal Canoer 
Hospital) on “Bat ion Oounting and its Medical 
Applications”. The prize distribution of the Crafte- 
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reproductions of 
soientiflo instruments. It should be in the hands of 
all physicists and soientiflo workers who use or design 
soientiflo instruments (pp. xii+262+A72. Physical 
Society, 1 Lowther Gardens, Prince Consort Road, 
London, S.W.7. 6s., or 7s. 8d. post paid). 


Announcements . 


Sin Henny BERESFORD-PHIRRE, director of forestry 
for Scotland since 1947, has been appointed deputy 
director-general of the Forestry Commission. He will 
be succeeded in Scotland by Mr. A. H. H. Ross, at 
present conservator of foresta for north-weet England. 


THE following have been appointed lecturers in 
the Queen's University of Belfast: 8. MoConaghy 
(agricultural chemistry), R. E. Parker and Dr. E. W. 
Simon (botany), and Dr. I. Leslie (biochemistry). 

Tux Commonwealth Fund (85 Portman Square, 
London, W.1) has awarded the following Home Civil 
Service Fellowships to British Civil servanta for study 
in the United States durmg 1958-54: B. R. Feaver 
(Forestry Commission (Scotland)), G. Leitch (Ministry 
of Bupply), L. B. Mills (Ministry of Civil Aviation) and 
P. E. Watts (Ministry of Fuel and Power). 

Tum Bone and Tooth Society will hold a symposium 
on ‘‘Vitamin € and Bone” on April 9 at the Institute 
of Orthopedios, 234 Great Po Street, London, 
W.1. Dr. E. H. Allen will on “X-Ray Findings 
in Scurvy”; Dr. L. E. G on “Vitamin C and 
Ground Substance’; Dr. G. H. Bourne on "Vitamin 
C and Ossification’” ; and Dr. B. E. Olayton 
on '"Cortisone and Vitamin O”. 

Tnm Ministry of Agriculture and Fisheries and the 
Department of Agriculture for Scotland propose to 
award, for the academic begmning October 1, 
1858, or earlier, & limi number of postgraduate 
scholarships in agricultural economice, husbandry, 
statistics, and agricultural and dairy engineering. 
The closing date for applications is May 1. Further 
particulars oan be obtained from the Secretary, 
Ministry of Agriculture and Fisheries (Research 
Branch), 1-4 Cambridge Terrace, Regent’s Park, 
London, N.W.l, or the Secretary, t of 
Agriculture for Scotland, 8t. Andrew’s House, Edin- 
burgh 1. 

A Somna Meeting of the Physical Society will be 
held at the Imperial College of Science and T'eohno- 
logy, London, 8.W.7, during May 15-16, the subject of 
which will be “Recent Research in Electron Optice’’. 
The meeting is being arranged by Dr. O. Klemperer, 
of the Imperial College, and will be divided into seven 
sections as follows: electron lenses; oorrection of 
aberrations; electron guns; focusing in electron 
accelerators ; electron optics in television tubes: and 
valves; electron spectrometry; other subjects. 
Visitors wishing to attend this meeting should apply 
to the offloes of the Physical Society, 1 orike 
Gardens, Prince Consort Road, London, 8.W.7, for 
further particulars ; the closing date for applications 
is May 7. 
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SHEEP BIOLOGY LABORATORY, PROSPECT, NEW SOUTH WALES 


By Pror. C. W. EMMENS 
Department of Veterinary Physiology, University of Sydney, and Officer-In-charge of the Prospect Laboratory 


HE Wool Use Promotion Act 1945 and the Wool 
Industry Fund Aot of 1946, of the Common- 
wealth Government of Australia, made provision for 
additional funds to be devoted to the ion of 
and wool research. As a result of & survey 
made by the Commonwealth Scientific and Industrial 
Research Organization, it was clear that, alt 
considerable had been made in the control 
of the diseases of sheep, relatively little had been 
achieved in the improvement of the productivity, 
inchiding fertility, of the healthy animal. 

It was therefore decided to found, within the 
Division of Animal Health and Production, a Sheep 
Biology Laboratory where problems of this sort 
would be tackled. A site of 116 acres was selected at 
Prospect, New South Wales, sbout twenty miles from 
Sydney, and acquired in September 1940. Plans were 
made to starb work and to extend existing pro- 
grammes without waiting for certain of the facilities 
at Prospect. Unita eventually to move into the Sheep 
Biology Laboratories were strengthened, and new 
ones were set up in various other centres in Victoria 
and New South Wales. These have grown to such 
an extent that the staff destined for Prospect already 
amounts to some seventy or eighty persons. ` 

The most important buildings, some of which are 
yet to be constructed, are as follows. 

Animal houses. These, are primarily intended to 
house sheep in single pens, or small multiple pens, 
and, so far, one has been constructed. Each is 282 ft. 
long by 40 ft. wide and accommodates about 4 
hundred and fifty animals. At each end of these 
houses are offices, record rooms and various other 
servicing units. 

Fleece and shearing building. This is 150 ft. by 
40 ft. and is to be used for handling fleeces fram 
shearing to storage, with. air-conditioned laboratories 
attached for the study of fleece samples under 
. standard conditions. It is ready for use. 
be a two-story building, 182 ft. long by 45 ft. wide, 
containing two clmate-control rooms, each 13 ft. by 
24 ft., and a larger preconditioning room.of 24 ft. by 
87 ft., amall animal colonies, a clinical wing with 
operating theatre and associated rooms, and an X-ray 
unit ag well as & ph hio studio. In the olimate- 
control rooms any p olimatio conditions will 
be maintained, and the reet of the building will have 
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: abricated buildings. These comprise two 
aluminium buildings, each 158 ft. by 40 ft., vo be 
used as laboratories, stores, canteen, eto., while the 
main laboratory is under construction. They are 
nearly ready for occupation, and will house the first 
groups of workers mentioned above. When the Main 
Laboratory is ready, most of the workers will move 
into it; but some may remain m the prefabricated 


Main . "This.will be of two 
stories, approximately 215 ft. by 42 ft., with a single- 
story library wing. It will house the main group of 
laboratories, offices, library, records and storage 
rooms. Both this and the prefabricated buildings 
Will be air-conditioned. ~ 


Other buildings, covering with those already 
specified an area of about five acres, are æ large 
garage and workshop, & feed store, and various 
smaller sheds and houses for miscellaneous equip- 
ment. The main buildings will eventually be con- 
nected by covered ways giving sheltered access to 
almost any of the central group of facilities. 


The following existing Research Sections will be 
housed in the Prospect Laboratories a8 Boon as 

ible. 

Wool Biology. This is a Section with an essentially 
long-range programme of work, directed in the first 
instance to the study of the skin and the fleece of 
sheep, but on & comparative basis. At present, the 
work of the Section falls under six main headings: 
the comparative development of the skin in sheep 
and other mammals, with special referenoe to the 
hair follicle group and ite.associated glands; the 
physiological mechanisms associated with akin, par- 
ticularly with the growth of wool and the activity of 
the sebaceous and sweat glands; genetic effects on 
the growth and developmént of akin and their inter- 
actions with the above; the efficiency of fleece 
production in different breeds and strains; aspeots 
of-the physiology and anatomy of heat regulation in 
different breeds and strains ; the relationship between 
fleece typea and such environmental factors as 
nutrition, temperature and illumination. 

Fleece Analysis. This is a Section responsible for 
the study and development of methods of measuring 
fleece characteristics, such as fibre length, fibre 
diameter, fleece « ity, and the variability associated 
with them. This ion already makes many 

thousands of examinations & year in association with 
the experimental programmes, mainly fleld studies, 
of other Sections or outaide organizations, while simul- 
taneously developing its own research programme. 
Physioists from this Section will also be responsible 
„for the running of the climate-control rooms. 
Reproductive Physiology. Two small groups of 
research officers and’ one or two isolated research 
workers form the nucleus of the Prospect team. At 
present they are working on the following lines: 
problems connected with the occurrence and dis- 
tribution of matings in flocks under different 
conditions, and of subsequent pregnancies; the 
capacitation phenomenon in spermatozoa ; problems 
connected with reproduction in the domestic fowl ; 
and the preservation of semen under refrigeration. 
Most of workers have also been concerned with 
investigations in the infertility of sheep on sub- 
terranean clover pastures, in oollaboration with 
university research teams, & project which has 
resulted in the isolation of genistein, an matrogenic 


the sheep is taken as the main experimental subject ; 
work is already in progreas on the digestion of protem 
and on the metabolism of carbohydrate and fat. It 
is planned to expand these researches and to build 
up & team of investigators whose broad terms of 
reference will be physiological problems especially 
related to the ruminant. 
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Field Studies. The new laboratory will act as a 
centre, not only for laboratory research, but also for 
the organization of fleld trials, observationa of stud 
and other practices, and for the collection of informa- 
tion from all posaible sources. Officers of the present 
Wool Biology Section are now active in this fleld ; 
m addition, they and others are collaborating in 
projecta known as the ‘strain trials’, in which the 
performance of five different strains of merino sheep 
is being studied at three different localities in the 
eastern half of Australia. The trial will continue for 
many years. Such fleld studies as these are often 
best interpreted in the light of concurrent work on 
the amaller, closely controlled groups of animals for 
which the facilities of the Sheep Biology Laboratory 
were designed. 


Following the lead of institutions like Rothamsted 
Experimental Station in Britain, the Sheep Biology 
Laboratory will develop & strong statistical section. 
“Other aspects of its presant structure that will be 
strengthened are the more biochemical and bio- 
physical parts of the work. The exact degree to 
which it may participate in work of & more-or-less 
purely genetic nature will depend on ita relationship 
with the newly formed Section of Animal Genetics of 
the Commonwealth Boientiflo and Industrial Research 
Organization, part-of which may alao be located at 
Prospect. : 


.. BRITISH COMMONWEALTH - 
GEOLOGICAL LIAISON OFFICE 


URING the reoent nineteenth International 

Geological Congreas at Algiers, the first i 
of the British Commonwealth Committee on Mi 
Resources and Geology was held in the British 
Consulate Office, at which the following repreeent- 
ativee of their respective Geological Surveys attended : 
Mr. 0. J. Sullivan (Australia), Dr. J. W. Harrison 
(Canada), Dr. F. Dixey (the Colonies), Dr. B. C. Roy 
(Indis), Dr. N. M. Khan (Pakistan), Dr. A. M. Mac- 


The British Commonweelth Geological Liaison 
Office and the British Commonwealth Committee on 
Mineral Resources and Geology were set up on the 
recommendation of the 1948 Specialist Conference on 
Mineral Resources and Geology, the purpose and 
scope of the affloe being defined in the report of that 
Conference (Code No. 47-149. London: H.M.8.0O., 
1949). Aa & result, the Geological Liaison Office was 
established in May 1951 at the British Commonwealth 
Boientiflo Offloes, Africa House, London, and at the 
same time the t British Commonwealth 
geological liaison 
Zealand Geological Survey, commenced duties. 

The recommendations of the 1948 conference were 
as follows. (a) Permanent Commonwealth machinery 
should be set up to promote collaboration and inter- 
change of information between government x il 
izations concerned with the investigation of geology 
and mineral reeouroes throughout the British 


form of a Committee, to be known aa the Committee 
on Mineral Resources and Geology, with members 
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representative of such organisations from each of the 
participating countries meeting at intervals of not 
more than three years in a Commonwealth country. 
(b) The permanent executive and secretarial work of 
this Committee should be under the direction of & 
senior officer with appropriate technical qualifloations 
stationed in London, who would be known aa the 
British Commonwealth geological liaison officer. 
His duties would include: acting as a liaison officer 
m matters pertaining to geology and mineral resources 
for all participating members of the British Common- 
wealth; taking appropriate action to give effect to 
the recommendations of the present Conference ; and 

ing the imi arrangements for the period- 
ical meetings of the Committee. 

Dr. W. J. Pugh, director of the Geologioal Survey 
of Great Britain, waa elected chairman, and will now 
hold office until the Committee meets again, which 
will be when a suitable and appropriate occasion 
offers. The Committee reviewed and discussed the 
annual report of the Geological Liaison Officer, and the 
progres made in translating into action the original 
recommendations, and endorsed the action taken ; as 
& result, it recommended the continuance of the 
Geological Liaison Office along the lines already laid 
down. The geological liaison officer is appointed for 
three years, at the end of which period he is replaced 
by another Commonwealth offloer selected and 
appointed in the same manner. The first annual 
report of the Office was presented at recent meeting 
of the Committee, and in it the scope and extent of 
the work of the Office were outlined. : 

As & background to the work of the Office, a series 
of reparta are being prepared on the mineral resources 
of the British Commonwealth. These reports present 
the essential quantitative and qualitative information 
on the various mineral deposite in the Common- 
wealth and are based on the latest published informa- 
tion and on unpublished information, obtained by 
correspondence where necessary, with various 
Commonwealth Surveys. So far, nineteen: metals 
and non-metals have been covered in this manner— 
namely, copper, lead, xino,, cobalt, nickel, antimony, 
manganese, tungsten, ; vanadium, molybdenum, 


and tantalum, phosphates, sulphur and asbestos. 
These are circulated to the United i 
Ministries concerned, to members of the Common- 
wealth Committee on Mineral Resources and Geology, 
the Defence Advisory Cammittes on Cormidzwen Us 
Mineral Resources and to the Commonwealth 
scientific liaison officers at Africa House, London. 
It is hoped -to cover the entire field of industrial 
minerals and rocks and, with certain modifications, 
to publish these reports m the form of a smgle 
volume. 

Some preliminary action is being taken on the 
subject of the presentations of mineral statistios, in 
order to explore the possibility of greater uniformity 
in the use of units and methods of presentation. The 
recommendation of the 1948 Specialist Oonference 
asking all Commonwealth countries to prepare and 
issue an annual volume of abstractas of geological 
papers of the territories under their control has not 
yet been put into action by all the countries con- 
cerned. In.order-to aasist in this work, the Geological 
Liaison Office has such & volume of United 
Kingdom abstracts for 1951 for limited distribution, 
which will be followed by that for 1052. If this 
experiment is successful, an attempt will be made to 
extend this work to those countries of the British 
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Commonwealth which are not already preparing their 
own annual volumes of abstracts. 

The geological liaison officer serves on & number of 
committees concerned with mineral resources, their 
devel: and utilization. The offloer, as & 

i an the subject of geology and mineral 
resources, also acts in close liaison with the scientific 
liaison officers of the other Commonwealth countries, 
and at the same time close liaison is maintained with 
the Ministry of Materials, Department of Scientific 
and Industrial Research and other Ministries in Great 
Britain which are interested in the mineral resources 
and thair-availability throughout the Commonwealth. 
Reporte and accounts of meetings and conferences 
concerned with geology and mineral resources are 
also prepared and circulated to the Commonwealth 
countries. 

Close contact is maintained by the Geological 
Liaison Office with the Colonial Geological Surveys 
Directorate, as the two organizations are in & sense 
pn mex eti the latter links all the Oolonial 
Geologioal Surveys, while the former is an attempt to 
link, in a leas formal way, the Oommonwealth 
Geological Surveys. The Geological Liaison Office is 
now as & result of recommendations by the 
British Seientiflo Official Conference in Australia, 
with the formation of Commonwealth collaboration 
on geophysical prospecting, and the beneflciation 
and utilization of low-grade ores. The Office is now 
firmly established as an intrinsic pert of the British 
Commonwealth Scientiflo Office, and, as an experiment 
in & purely Commonwealth organisation, appears 
to be functioning with some measure of success. 


RECORDING OF RESEARCH AND 
ITS PATENT ASPECTS 


MESE IE more usually the younger 
ones, dislike keeping adequate records of their 
investigations, but the fact haa to be faced that the 
keeping of proper records is probably much mgre 
important, and a much lees simple obvious matter, 
than is often supposed. Various aspects of the 
subject were discussed last year by & joint committes 
of the Franklin Institute and of the American Patent 
Law Association in a programme entitled “Who is 
the First Inventor ?” ; and further consideration haa 
been given in a recent timely and interesting article 
by J. G. Jackson, on “Records of Research" (J. 
Franklin Inst., 254, 355; 1952). 
There are, of course, several sound reasons for 
ing good records, many of which are sufficiently 
obvious without undue elaboration. (a) Avoidance 
of duplication, especially in prolonged research, when 
problems may again crop that have been already 
studied and not recorded. (b) Taking full ad 
of negative results, which also may prevent dupli- 
cation if properly noted at the time. (o) Assisting the 
development of a fundamental approach, for very 
often at the start the workers are samewhat in the 
dark, or are taking part in one small section of a 
oe so that they think their 
ta are relatively unimportant and not worth 
reporting; but such date later on prove — 
in developing & theory or fundamental app ; 
(d) Publication ; when work 13 published or reported 
at a ugue Mn PDEA questions arise which 
cannot be because full data have not been 
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recorded. (e) Patent requirements; for example, 
insufficient record prevents the inventor from estab- 
lishing that he was the first inventor, and it may 
thus happen that the company which developed the 
subject-matter may be forced to take & licence under 
someone else’s patent. 

The very minimum of information that should be 
recorded is the date of commencement of work, 
whom it is done, detailed account of the work (wi 
date of each important step) and the results. Such 
recording may often be the^proper function of the 
research director or group supervisor. For patent 
pupo it is &beolutely essential that provision be 

for corroboration, and this is discussed at some 
length by Mr. Jackson. Some useful practical notes 
on this part of the subject can be found elsewhere. 

Oertain' milestones in connexion with research in 
industry should be formalized, to enable firms to 
determine the being made and the status at 
each stage. formal steps are very helpful in 
tying together various records for patent purposes ; 
and sasigning project numbers ie, for the same reason, 
of great assistance. 

Several valuable suggestions on the keeping of 
laboratory notebooks are given : step-by-step records 
in order of time ; making of sketches and drawings ; 
issuing a specification on an item under devel t 
Tite i aa andio (hich donstitotes a valiable 
record of research) ; photographs and samples; and 
codes and abbreviations. "These last-named may 
often be the cause of much trouble and confusion, 
some curious examples of which are given. Special 
records may sometimes be from the point of 
view of patents, on which much useful advice is 
provided. Finally, it ia pointed out that publications 
perform certain functions as research records, and 
have a special significance in patent matters. 

1 Xapp, laboratory Notebooks", 33 JPOS (J. Pat. Off. Soe., 502 


vpuska, “Patent Notes for Engineers”, Sni edit, (Ratio Corp. 
Ameria, 1947). s 


ELECTRONIC DIGITAL COMPUTERS 
CONFERENCE IN THE UNITED STATES 


1950 a meeting was held in Atlantio City, N.J., 
to discuss electron tubes for computers. The 
meeting was initiated by Dr. A. L. Samuel, as repre- 
sentative of the Research Development Board, and 
was sponsored by the American Institute of Electrical 
i and the Institute of Radio Engineers. The 
success of this initial meeting led Prof. J. G. Brainerd 
to suggest the formation of a joint com con- 
ference committee between these two 
bodies in order to consider whether further meetings 
should be held and, if a0, on what subjecte. It was 
decided that the subjects which required urgent 
attention were electronio digital oomputers, input 
output equipment, high-speed memory and 
system. Accordingly, the jomt 
conference held in Philadelphia, Penn., during 
December 10-12, 1951, dealt with the first topic, 
and a recent oonference, during December 10-12, 
1952, at New York City, was concerned with input 


and output equipment. d 

The 1951 meeting, ab which the Association for 
Computing Machinery also ted, attracted an 
attendance of 877 members, the eighteen papers 


separately described. These are the UNIVAO, 
ORDVAC, EDSAC, SEAC, ERA 1101, ] 
Laboratory, Whirlwind I and the University of Man- 
chester computers, and the IBM card-programmed 
and the Mark III electronic calculators. In other 
detailed operating and com t experiance 
agra of these instrumen: i ie ee In 
addition, a report on the use of computing machines 
in aircraft engineering x Somme . R. Strong, of 
the Douglas Aircraft Co., Beven digital computers 
designed and built by the Bell T Oo. are 
ee ee 


Finally, & summary of the present status and 

futare trends of digital computers is given by J. W. 
Forrester, in which he states that it is clear that the 
i ing days are over and that experience 
ofthe various models has now Bear eed to judge 
the of the designs. Though there are quite 
definite lines of devel for example, towards 
machines of still higher speed—it ia worth while to 
note the concluding sentences of Mr. Forrester’s 
summary which aptly summed up the position at the 
end of 1951: “Machine speed has increased by several 
orders of magnitude over the last ten years. In the 
future we can perhaps get another decade in speed, 
but I doubt that more can be accomplished without 
& fundamentally new type of computer. The great 
steps in the near future will be in the direction of 
simplification without losmg performance. It seems 
clear that the complexity of computers can and must 
be reduced.” 


* Review of Hlectronio Digital Computers: Joint ALNE- 
Conference. Tabara ind Diaconis precnted ob de Jali 


IRB Oom Conference, Philadelphia, December 
1061. Pp. 114. Ther. PL Hiec. Hag $3 went Bot Bisset, Now. 
York 18, 1052.) 3.50 dollars. 


PRODUCTION OF HIGH VACUA 
BY IONIZATION 


LITTLE while ago, Dr. A. von Engel 
directed attention to the method of obtammg 
high vacua by ionization (Vacuum, 1, No. 4; Oot. 
1951); it is therefore of interest to note that 
a discussion of the principles and limitations of such 
pumping action, together with a description of an 
electronic pump which was the subject of a German 
patent in 1943, ia grven in a paper by H. Bahwarz*. 
The idea of obtaining high vacua by ionization 
is, of course, quite old and well known, and the 
clean-up, that is, absorption of gases or vapours, 
in an electrical discharge is & common experience 
and fairly well understood. Dr. Schwarz, however, 
shows theoretically that it 1s not poasible, even under 
the moet favourable conditions, to construct a 
high-vacuum pump with reasonable dimensions 
utilizing & normal D.o. gas discharge. A real ing 
action can only result when there is such a hi 
ion-current that the number of ionized gaa molecules 
transported in one direction is greater .than the 
number of gas molecules diffusing back in -the 
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opposite direction. It is necessary, therefore, to 
increase the path of the electrons without increasi 
the of the tabs: acd ihis may be uooomplished 
either making the electrons oscillate on- screw 
paths about the tube axis, or by using an external 
magnetic fleld which forces the electrons to travel 
in spiral paths within a cylindrical electrode system, 
as in the magnetron or cyclotron. 

The model of an electronic pump which Dr. 
Schwarz describes consists of an incandescent 
cathode, a ring-shaped anode at about 2,000 V. and 
& third inda electrode at cathode potential. 
The 10-mA. “electron current is kept oscillating 
uo een uni eee Dur PARA 
the tube axis keepe the electrons on spiral paths a 
the oentre of the tube away from the anode. Special 
arrangements are made to remove absorbed gas from 
the glass walla of the tube and to prevent ions from 
diffusing back into the high-vacuum side. As a test 
of the pump, & volume of half a litre was pumped 
down from & pressure of 10-? to 10-* mm. of mercury 
in lees than one second. 


. CULTIVATION OF SULPHATE- 
REDUCING BACTERIA 


By JOY P. GROSSMAN and Dr. JOHN R. 
7 POSTGATE | 


Chemical Research Laboratory, Teddington, Middlesex 


Co on the bacteriology and biochemistry of 
the sulphate-reduoing bacteria have long. been 
obscured by inconsistencies in the behavionr of these 
organisms. For example, tests on the ability of a 


- aingle strain to utilize various sources of carbon may 


give different resulta on different occasions; sub- 
cultures sometimes fail to grow, or grow with a very 
long lag, for no obvious reason ; dilution counts on a 
motile and obviously healthy population indicate 
that rarely more than 10 per cent and often as little 
as 0-01 per cant of these cells are apparently viable ; 
Strains grown with exceea of ferrous ions in the 
medium often do not grow readily without this; and 
so an. -Though the capriciousness of these bacteria 
has not aften been described explicitly in the 
literature, it is common experience workers in 
the fleld. The observations described below to same 
extent clarify the situation. Since they bear closely 
on the work of other laboratories studying these 
bacteria, and since they have required a re-aasessment 
of earlier work in this laboratory, we have felt that 
this preliminary report is desirable. 

The fundamental observation, that reducing agents 
stimulate the activities of these bacteria, has been 
reported by many sources, including this labor- 
atory’“, and the importance of & negative redox `. 


by and Wight. 
Methods. Strains of Desulphovibrio desulphuricans 
were cultured at 30? C. in anaerobic jars containing 
hydrogen plus 6 per cent carbon dioxide or in sealed 
test-tubes containing a plug soaked in 1 with 
strong sodium carbonate. For no subcultures a 
1/100 dilution of & grown culture was made into freah 
medium. Dilution counts were performed in duplicate 
by making serial 1/10 dilutions in the iate 
medium using a fresh pipette at each stage. Drect 
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counts were made through the microscope using a 
0-02-mm. depth Thoma hemocytometer ; dilutions 
for this purpose were prepared in 0-8 per cent saline 
and were either counted at once or after storage in 
ice to prevent cell multiplication. 

Results. Sodium sulphide (5 umol./ml.) added to 
either a  peptone-yeast-glucose medium’ or to 
Starkey’s medium supplemented with yeast extract‘ 
permitted full growth of D. desulphuricans (Hilden- 
borough strain) in 16-24 hr. with the conventional 
inoculum. Without sulphide, growth required 2-3 
days, though it could be accelerated by using a 
larger inoculum. ‘The stimulant effect of sodrum 
sulphide has been observed with at least eight other 
strains; lower concentrations of sulphide were not 
effective ın our experiments. 

Dilution counts in either of these media supple- 
mented with sodium sulphide gave results in agree- 
ment with the direct count. For example, ın a 
glucose—peptqne—yeast medium, dilution counts on & 
culture containing (3 + 1) x 10° cells/ml. (direct 
count) gave counts indicating 10* viable beoteria/ml. 
if sodium sulphide were present, though 1n its absence 
counts of 104, 10’ and 10! viable cells/ml. were found 
in three separate series. Sulphide could be replaced 
by cysteine, ascorbic acid or glutathione, go its affect 
on growth and viability was due to ita reducing 
properties. Ascorbic acid and glutathione appeared 
less effective than cysteine or hide, and cysteine 
had the advantage that ıt could be used in the 
presence of excess ferrous ions to enable one to 
detect growth by blackening of the culture due to 
formation of ferrous sulphide. Dilution counts in 
media containing cysteine (5 e plus ferrous 
ammonium sulphate (1 umol./ml) gave results in 
satisfactory agreement with the direct count usmg a 
pure stram of D. desulphuricans, and counts on 
polluted waters indicated populations considerably 
in exces of those found with unsupplemented media. 
In two cases sulphate reducera were detected only 
with cysteine-iron media. In certain natural waters 
and soils, however, there is & risk that bacteria able 
to decompose cysteine will berate hydrogen sulphide 
and give false results. This counting procedure is 
being studied further and will be reported in detail 
elsewhere. The effect of cysteine or sulphide 18 not 
directly connected with sulphate reduction, since 
strains that can grow without sulphate’ are stimulated 
if cysteine or sulphide is added to sulphate-free 
pyruvate media. 

Conclusions. Sulphate-reducing bacteria grow 
much more rapidly if a sufficient concentration of a 
reducing agent such as cysteine or sulphide is added 
to the medium. Small populations will often not 
grow at all without these supplementa, so dilution 
counts, even of large populations, do not measure 
the popul&iion being counted unless a reducing agent 
is added to each dilution. . 

Besides providing a reliable method of counting 
pure eee of D. desulphuricans, these observa- 
tions have several practical consequences relevant to 
the routine handling of these bacteria. 

(i) Irregularities of growth. Since sulphide is an 
end-product of growth in ordinary media, the oarry- 
over of sulphide in the inoculum will determine the 
rate at which the subculture will grow. In certain 
cases (a moribund culture, or one from which all 
sulphide has been removed by alkali in the plug, 
lead acetate or ferrous salt), the carry-over may be 
insufficient to allow growth at all. A particular case 
in which this is important is in the revival of lyophil- 
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ized oulturee, which grow most irregularly unless 
cysteine or sulphide is added. 

(i) Hiffect of ferrous tons. Excess ferrous salt is 
often added to a medium in order to detect growth 
by blackening due to ferrous sulphide, and many 
workers have noticed casually that growth may 
occur more readily with excess ferrous ions than 
without, though this phenomenon does not occur 
regularly. Since the ferrous ion is & reducing agent, 
it could act as a stimulant like sodium eulphide or 
cysteine, and, if the carry-over of sulphide from the 
parent culture were low, it might have sufficient 
reducing effect to stimulate growth. 

(i) Apparent populations of sulphate reducers. The 
population of sulphate reducers indicated by dilution 
counts with unsupplemented media cannot be 
expected to equal the actual population, and in our 
experience bears no constant relation to it. Allen® 
mentioned this discrepancy in his studies on sulphate- 
reducers in sewage, but Heukolekian! considered that 
his counta represented actual populations. 

(iv) Inoculeem sizs. Tho rate at which a culture 
grows in an unsupplemented modium depends on tho 
carry-over both of sulphide and of cells; in media 
supplemented with cysteine or sulphide it depends 
only on the number of cells. Hence, in supplomented 
media, the large inoculum conventionally used with 
these bacteria is unnecessary. For quantitative work 
this can be important, as the carry-over of meta- 
bolites and end-produsts in the conventional inoculum 
must be absurdly large compared with the carry-over 
in work on other bacteria. 

(v) Aerobic growth. Butlin, Adams and Thomas‘ 
showed that addition of ascorbic acid to cultures 
would permit growth of these bacteria in air. By 
producing sulphide the sulphate-reducing bactena 
create reducing and anserobic conditions wherevor 
they are active, and, though obligate anaerobes, aro 
thus capable of growth in air if access of air to their 
immediate environment is slow. They can be grown 
in air in deep tubes or flasks if a large mooulum 1s 
used, or if sulphide is added, and once growth starts 
it follows diffusion of sulphide throughout the 
medium. This fact may account for reports of 
&erobio growth of this organism such as that of 
Shturm*. 

(vi) Growth in agar. The effect of sulphide or 
cysteine is equally pronounced in media sot with 
agar, and, if sodium sulphide (20 pmol./ml.) is added 
to the appropriate agar medium, these baotori& can 
be mamtained on the surface of agar slopes protected 
from oxygen by a@ pyrogallol plug. Normally it is 
extremely difficult to grow them on agar slopes. In 
deep agar ‘shake’ cultures without sodium sulphide 
or cysteine, growth of colonies tends to occur in 
masses : colonies grow more readily if other colonies 
are near at hand. This phenomenon was noted by 
Baumann and Denk!*, who ascribed it to diffusion of 
nutrients from colony to colony. The phenomenon 
is more likely to be due to diffusion of hide, since 
it oan be abolished by addition of cysteine or sulphide 
to the agar. 

The isolation of pure strains can be difflcult, since, 
though in an enrichment the population of D. 
desulphuricans may outnumber the population of 
contaminants, the proportion that grow in an un- 
supplemented agar ‘shake’ may often be less than 
the proportion of contaminants. The addition of 
cysteine and iron to agar media has greatly facilitated 
isolations in our laboratory, since it ensures that all 
the sulphate reducers present actually form colonies. 


602 


In consequence, colonies well from oon- 
taminant organisms are more obtained. 

Gay neut ent fer a ARD ce One strain 
in our laboratory (New Jersey B.W.8, kindly pro- 
vided by Prof. R. L. Starkey) appears io be-unubla 
to grow without a reducing agent. It grows normally 
in media oontai excess ferrous ammonium 
ir mi and this can be replaced by oysteine, 

sulphide or ascorbic acid. We have not 
succeeded m maintaining it in media without a 
reducing supplement, even with the conventional 
large inoculum. 

(vil) Growth with various carbon sources. Tho 
ability of D. desulphurtcans to grow with various 
sources of carbon was described aaay m the 
classical work of Baara! ; enson and Btiokland!* 
regarded their strein .ag di t from Beare's 
because of its different ‘spectrum’ of carbon utiliza- 
tion. Senez" studied a strain which would utilize 
only & few carbon com and Pochon and 
OChalvignac'* showed that the ability to utilize carbon 
sources depended on: (a) how long the organism 
had been subcultured with & single carbon source, 
and (b) whether yeast extract was present in the test 
media. Our studies have confirmed Pochon and 
Ohalvignao's second point, but have also shown that 
the presence or absence of sulphide in the test medium 
influenoes the results. This observation is well 
exemplified by tests of carbon utilization by our 
strain El Agheila £7:* which are recorded in Table 1. 


EE ee Der eee es 


hide, the strain grew with few substrates 

End required the conventional inoculum. 
Addition of sodium sulphide increased the number of 
substrates utilized and permitted the use of a small 
inoculum. Addition of yeast extract did not abolish 
the need for a large inoculum, but increased the range 
of substrates attacked. With both yeast extract and 
sodium sulphide, using a small moculum, a much 
wider range of substances was attacked. With certain 
of the carbohydrates, limited growth (presumably 
utilizing oxidizable carbon in the yeast extract) 
ooourred immediately, but full growth was delayed 
for many days.  . 

These observations show clearly that growth testa 
with various sources of carbon in unsupplemented 
media cannot be used satisfactorily for distinguishing 
between strains and species of Desulpkovibrio unless 


or 
All medis, contained sodium chloride (2-5 oent), sodtam sulphate 
and other salts at pH 7-5 (see ref. 7). 
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Table 2. GROWTH OF D. 
A ier de ren E 


Et salis dE bg ed was end ras ould with T 


ominifugation in 0.9 per ont mod Ab ai 
V WIE Ex 


cysteine (2 mgm/ml); odium 


So Os AK Tor TATE 


Growth (agm. dry wt./mL) 
0 
115 
120 


the carry-over of sulphide and nutriente in the 

inoculum is very carefully defined, and also the 

| i NEN 
us ions. 

ix) Oysteine requirement. Postgate’ reported that 
Pry elses ge Ge TU EE som UP D, 
desulphuricans was stimulated by a mixture of four 
amino-acids, of which cysteine was the most im- 
portant as their effect could not be observed in its 
absence. In the light of the observations reported 
above, it was possible that cysteine was nob acting as 
& nutrient at all, but merely stimulating growth with 
the other three amimo-acids through its reducing 
propo o We have shown that this is, in fact, true: 

able 2 indicates that the improved growth found in 
an allotrophic medium supplemented with 
serine, ornithine and £so-leucine was also obtained if 
cysteine was replaced by approximately equimolar 
sodium sulphide. 

We are indebted to Mr. K. R. Butlin for his advice 
and interest. This paper is published by permission 
of the Director, Chemical Research Laboratory. 
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NARCOTICS AND BIOLOGICAL 
ACETYLATIONS . 


By W. J. JOHNSON® and Pror, J. H. 
QUASTEL, F.R.S. 
Research institute, Montreal General Hospital, Montreal 


OH. evidence! has accumulated to show that 

narcotics, at the low concentrations that pro- 
duce narcosis in vwo, inhibit certain respiratory 
processes, particularly those involved in carbohydrate 
oxidation, in the nervous system and im other tissues. 
This has led to the view that narcosis may result 
fram & suppression of certain respiratory eventa at 
the nervous centres where the narcotics are absorbed. 
On the other hand, Larrabee e£ al." have pointed out 
that in experiments on resting neurones the functional 

* Canada Packers Research Fellow, MoGill Untvemity. 
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effects of narcotics are apparently unaccompanied by 
a measurable retardation of the rate of oxygen oon- 
sumption. With stimulated nerves, however, the 
inhibitory effects of a narcotic, such as chloretone, 
on the increased oxygen uptake are im proportion 
to their inhibitory affecta on synaptic transmission. 
Bronk and Brink? have shown that the rate of 
oxygen uptake by resting (frog) nerve is reduced 
15 per cent by 0-002 M chloretone, but that the 


merement in the rate of oxygen uptake obtained: 


with nerves carrying impulses at the rate of 50 
impulsea/seo. is decreased by 50 per cent by the same 
quantity of narcotic. They conclude that the narcotic 
inhibits an enzyme in & reaction located between the 
oxidative reaction directly affected by the impulses 
and the reaction vanes oxygen. 

Tt is important to realize, in our attempts to 
interpret the effecta of drugs on metabolic processes, 
that it m&y be possible to impede & step in & chain 
of respiratory events, each of which contributes to 
the total quantity of oxygen consumed, without a 
large, or even measurable, effect on the rate of 
oxygen consumption. by the cell, so long as the 
enzymes involved in the reactions following the 
impeded step are still saturated with their substrates. 
The step impeded, however, may be closely associated 
with a metabolic reaction directly involved in the 
functional activity of the cell. 

It is proposed to show in this article that narcotics 
at low concentrations impede the oxidative synthesis 
of &denosinetriphosphate and, thereby, affect the 
rates of acetylation processes dependent on the 
presence of this substance. Eiler and McEwen‘ have 
already shown that pentobarbital inhibits the 
generation of high-energy phosphate bonds to the 
extent that it interferes with oxygen utilization. 
Brody and Bain! have, indeed, postulated that 
uncoupling of phosphorylation from oxidation may 
be connected with the narcotis action of barbiturates ; 
but it will be shown, elsewhere’, that the effects of 
narcotics on phosphorylations are quite different 
from those of & typical uncoupling agent such as 
2:4 dinitrophenol. 

Experimental Procedure 

The experimental work, carried out with the oon- 
ventional Warburg appdratus at 37° O., involved & 
study of the affecta of narcotics on rates of biological 
acetylations. These were brought about by various 
tissue preparations deecribed as follows. - 

Pigeon liver qcstone powder. Livers from freehly 
killed pigeons were minced and homogenized in the 
presence of acetone for 60 sec. in a Waring blendor. 
The hamogenate was added to ten volumes of acetone 
(at 0? O.). After flve minutes the dehydrated material 
was filtered on a Buchner funnel and washed with 
oold &oetone. Drying of the powder was completed 
in & vacuum desiccator (over calcium chloride), where 
it was stored at 0° O. 

Pigeon liver extract. The acetone-dried powder was 
extracted by grinding it for flve minutes with 0-15 M 
potassium fluorides in the proportion of 60 mgm. of 
powder to 0-8 ml. of extraction modium. After 
centrifugation at 19,000 g for five mmutes, the super- 
natant was filtered through glass Wool, and 0:8 ml. 
of extract was pipetted directly into a manometer 
vesel. 

Rat brain homogenate. A 25 per cent homogenate 
of rat brain was prepared by homogenizing the 
cerebral hemispheres in & solution composed of 
0.06 M potassium chloride, 0-04 M nicotinamide, 
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and 0-04 M magnesium chloride. 0 5 ml. homogenate 
was added to the manometer vessel. 

In addition to pigeon liver extract and rat brain 
homogenate, the veesels contained 200 pgm. sulph- 
^anilamide, 0-02 M sodium phosphate buffer, pH 7 6, 
and other additions, aa will be indicated, to a total 
volume of 8.ml After five minutes of thermal 
equilibration, the measurement of oxygen uptake 
was commenced, carbon dioxide bemg absorbed by 
potassium hydroxide in the centre well of the mano- 
motrio vessel. All the experiments were carried out 
in the presence of aur. 

Rat brain mince. Rat brain (cerebral hemispheres) 
was minced with & small Latapie mincer and sus- 

in & solution of 0 006 M nicotinamide, 
0-15 M potassium chloride, and 0-02 Af magnesium 
chloride, to make & 50 per cent suspension. l ml. of 
suspension was added to the manometric vessels after 
all other additions had been made, All the vessels 
contained the following substances (final ooncen- 
trations) to & total volume of 3 ml. : sodium phosphate 
buffer, pH. 7:4, 0-02 M ; sodium fluoride, 0-03 M ; 
choline chloride, 0:001 M ; eserine sulphate, 0 0004 
M; 0-2 ml. of 20 per cent potassium hydroxide imn 
the centre well. i 

Extracts of beef brain.  Aoetone-dried beef brain 
was prepared according to the methods of Harpur 
and Quastel’. The acetone~dried brain powder was 
extracted by grinding it in & mortar with the following 
Solution: nicotinamide, 0 08 M; neutral cysteine, 
0.03.M ; potassium chloride, 0-09 M ; and mag- 
nesium ‘sulphate, 0-012 M. After oentrifuging for 
five minutes at 19,000 g, the supernatant was filtered 
through glass wool, and 1 ml. of the extract (equi- 
valent to 60 mgm. of powder) was added to the 
manometric vesel after-all other additions had been 
made. The vessels algo contamed the following salta 
(final concentrations) to & total volume of 3 ml.: 
sodium bicarbonate, 0-047 M; choline chloride, 
0:0008 M; sodium phosphate buffer, pH 7.5, 
0-01 M; eserine sulphate, 0-0003 M. 

Methods of analysts. Acetylcholine was estimated 
by measurmg the contractions of the dorsal muscle 
of the leech suspended in an aerated medium" of the 
following composition: sodium chloride, 0-71 per 
oant; potassium chloride, 0-032 per cent; calcium 
chloride, 0-018 par cent; sodium bicarbonate, 
0-012 per cent; and glucose, 0:077 per cent. All the 
resulta are in terms of acetylcholine obloride. Phos- 
phate esters were removed from the samples to be 
assayed by the procedure of Harpur and Quastel’. 

Sulphanilamide was estimated by the method of 
Bratton and Marshall’. Acetylated sulphanilamide 
was determined by difference. 


Effects of Narcotics on Acetylation 


Effects of chloretons and adenosineiriphosphate. Tho 
addition of pigeon liver ‘extract to rat brain homo- 
gen&te produces & system which readily acetylates 
sulphanilamide under aerobio conditions. Rat brain 
homogenate slone is incapable of sulphanilamide 
acetylation, and does not hydrolyse acetylsulphanu- 
amide. The resulta of & typical experiment, shown 
in Table 1, indicate the increase in acetylation 
obtained when acetate or pyruvate is added to the 
brain-liver system. It will be seen that pyruvate is 
more effective than acetate as an acetyl precursor 
for sulphanilamide acetylation, and that pyruvate, 
unlike acetate, gives rise to increased oxygen uptake. 
The addition of chloretone (0-004 M) reduces both 





and sulphanilamide 
and pigeon liver 




















Veasel contents : 0-6 mi. rat brain homogenate and 0 8 ml 
liver extract ; sodium p hate buffer, pH. 7:5 0-02 14); 20d mes 
sulphanilamide ; and ad shown fn table. sed HE. 


Table 2.. Hffect of adenosine hate (ATP) in relieving the 
ohloretone inhibition of sulphanilamide acetylation in a mixture of 
Tat brain and pigeon liver extract in the presence of 
sodium acetate (0 02 M) at 37° C. 

















Onloretone Chloretone 
Inhibition Bulph Inhibition 
sys of oxygen | anflamide e ot 
(parom) | (wem) (per oeni) 
= a7 = 
60 27 70 
pa 121 — 
54 87 ?8 
contents: ss in Table 1, with nueleokkie 
volume, 3 ml. 


renin and acetylation to low levels (Tables 1 
3). 


In the presence of &dded adenosinetriphosphate 
the extent of chloretone inhibition of acetylation is 
considerably dimmished, while the rate of respiration 
is much leas affected. A typical expermental result 
is shown in Table 2. It seams, therefore, that 
chloretone, by its inhibitive action on a Tespira- 
tory process, inhibits the formation of -adenosine- 
triphosphate and, therefore, the rate of synthesis 
of &oetylsulphanilamide. The actual acetylating 
proceas is clearly far leas affected by the narcotio, 
otherwise a relieving effect of &denoainetriphoephate 
would not be demonstrable. 

Whereas adenoeinetrrp hate, however, is effec- 
tive in mainly overoommg narcotic inhibition of 
acetylation in the presence of acetate, this is not the 
case when &oetato is replaced by pyruvate (Table 8). 
Only a relatively small relief of the inhibition takes 
place. This is understandable, for as narcotics inhibit 
the pyruvio oxidase system in brain timsue!'-!3, leas 
oxidation of pyruvate occurs in the presence of the 
chloretone. There resulte, therefore, a diminution in 
the rate of formation of ‘active acetate’ required for 
acetylation purposes. The lmiting factor becomes 
the availability of ‘active acetate’, and the addition 
of adenosinetriphosphate, under the given experi- 
mental conditions, influences this & ility only to 
& small extent. 

Sulphanslamade acetylation by pigeon liver extracts. 
Crude cell-free extracta of &ootone-dried pigeon liver 
give rise to a high rate of sulphanilamide acetylation 
in the presence of acetate and adenosinstriphosphate. 
These extracts are also capable of a dismutation of 
pyruvate whereby ‘active acetate’ can be generated 
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from pyruvate: and produce acetylations in the 
absence of added adenosinetriphosphate. The 
acetylation is not due to residual adenosinetriphos- 
phate in the crude extract, since the addrtion of 
acetate alone to the extract produces no appreciable 
increase in the rate of acetylation. 

The results given in Table 4 show the effecta of 
narcotics on the anaerobio acetylation of sulphanil- 
amide by the cell-free extracts. No respiration takes 
place in these systems. The results indicate that the 
narcotics employed have no measurable effect on the 
rate of sulphanilamide acetylation. It may be oon- 
cluded that the enzymes involved in the acetylation 
of sulphanilamide are not inhibited by narcotics even 
when these are present at relatively high concen- 
trations. Furthermore, it is apparent that narcotics 
do not interfere with the utilization of adenosine- 
triphosphate. This is consistent with the fact that 
narcotics do not impede gtycolyzis, a-procesa involving 
the utilization of this high-energy phosphate (Table 6). 

Aerobio acetylation of choline by rat brain minos 
Typical results of experiments dealing with the effecta 
of narcotics on respiration and the acetylation of 
choline by rat brain mince are shown in Table 5. 
The addition of pyruvate increases the oxygen uptake, 
for example, by 109 per cent, this bemg ied 
by a 70 per cent increase in the rate of synthesis of 
acetylcholine. In all osses, the addition of the 
narcotic gives rise to a marked inhibition of the rates 
of oxidation and acetylation. It will be seen that 
the addition of aden iphosphate increases the 
rate of acetylation of choline in the presence of the 
narcotic. It is clear, therefore, that the narcotic does 
not impede the utilization of the added adenosine- 
triphosphate ; nor does it affect the choline acetyl- 
ating system. The inhibition of choline acetylation 
by the aerobio respiring system is due, probably, to the 
suppression of adenosinetriphosphate formation, thua 
accounting for the paralleliam between the: 
inhibitions of respiration and acetylation shown in 
the resulta given in Table 5. 

Acetylcholine synthesis by beef brain extracts. The 
lack of inhibi effect of narcotics on acetylcholine 
i -free extracta of beef brain is illus- 
trated by the typical i tal resulta given in 
Table 6. It will be seen that & high concentration of 
‘Narconumal’ (5-allyl-5-teopropyl-N-methyl barbit- 
uric acid) has no effect on acetylcholme synthesis by 
an extract of beef brain undergoing a high rate of 
glyoolyais. eia ee par ee te 
citrate is used as the acetyl donor and where the only 
high-energy phosphate available to the system is the 
adenosinetriphosphate initially added. 

naa d and Quastel' have shown that glucose does 
not i it acetylcholine synthesis by brain extracts, 
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Table 4. Effect of narcotics on the acetylation of sulphanilamide by pigeon liver extract at 37° C. 
Sulpbanil- Salphanilamide aoetylated 

ATP amide initially (agin) 
added without 

(mgm.) narcotic narootie 

202 76 

211 121 

213 137 

101 93 

211 193 

200 155 

202 139 

202 139 
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6 
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providing that conditions are present which allow 
glycolysis to take place. Under these oonditions, 
the adenosinetriphosphate used in phosphorylating 
glucose is more than returned to tho system. How- 
ever, any interference with the phosphorylation 
mechanism associated with glycolysis would be 
reflected in & reduced acetylcholine synthesis. The 
fact that no inhibition of acetylcholine syntheais 
takes place indicates that the generation of adenosine- 

te in the course of anaerobic glycolysis is 
unaffected by the narcotic at the relatively high 
concentration used. 


Conclusions 
These resulta show that an inhibition of respiration 
brought about by a narcotic is ied by & 
decreased rate of acetylation, and that the addition 
of adenomnetriphosphate to an aerobic system 
alleviates the narcotic effect on acetylation. The 
effect of added adenosinetriphosphate indicates that 


Table/0. Hffect of narcotics on the anaerobio acetylation of choline 
by beef brain extracts at £7° O. 
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conditions as described in the text. ‘Narconumal’ concentration, 0-004 af , 


ahloretone concentration, 0-005 AY. Time, 2 hr. 


the narcotic inhibition of acetylation is the result of 
a suppreasion of the oxidative synthesis of this eater. 
Furthermore, it is apparent that narcotics at high 
concentrations affect neither the aoetylating enzymes 
per se, nor the pyruvate diamutation system, nor the 
glyoolytio sequence in beef brain extract. Thus, the 
narcotics do not inhibit the utilization of adenosine- 
triphosphate in these metabolic 

McLennan and Elliott? have postulated & direct 
effect of narcotics on the choline acetylating system 
to account for their results on acetylcholine synthesis, 
but our findings are opposed to such a conclusion. 
The under effect, which accounts satisfactorily 
for the ta that have been described, is a narcotio- 
induced inhibition of the oxidative synthesis of 
adenosinetriphosphate. This is a phenomenon that 
must be concerned with the functional activity of 
the nerve cell, if acetylcholine, for example, plays the 
essential part in the nervous system which is claimed 
for it. 


We are indebted to the Banting Research Founda- 
tion and to the Rockefeller Foundation for grants 
which made this work possible. 


1¥or brief review of literature see Quastel, J. H~ Anesthesia and 
ee m mn (1052). 
3 Larrabee, M. of Mental Health and Disease", 381 


E: B. Hebe Tne 1000): Larrabee, M. G., Ramos, J. G., and 
H., Fed. Prose. 9, 75 (1950). 

* Bronk, D. W., and Brink, F., Fed. Prec., 10, 10 (1961). 

* Bile, J. J., and Mowen, W. K., Arek. Biochem., R0, 168 (1919). 

s i qp Ms aaa Baid À., Proc. Soo. Egp. Biel. Med., 77, 50 

* Johnson, W. J., and Quastel, J. H. (in the press). 

' Harpur, iud and Quastel, J. H., N ature, 164, 779 (1019). 

* Quasteal, J Tennenbeum, M., and Wheatley, A. H. M., Biochem. 
J. 80, 168 (1036). 

* Bratton, A. O., and Marshall, H. K., J. Biel. Ohom., 198, Bit (1039). 

1* Michaels, M., and Quastel, J. H., Bioekem. J., 85, 518 (1941). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
Jor opinions expressed by thew correspondents. 
No notice ts taken of anonymous communications 


Sulphur-containing Amino-acids of Nisin 


In 8 recent publication, we rted that & prepara- 
tion of the antibiotic nisin could be resolved into at 
least four active polypeptides, which all yielded on 
hydrolysis two sulphur-containing amino-acids not 
normally found in proteins. ‘These amino-acids 
. behaved like lanthionine and cystathionine’ on 
two-dimensional paper chroma and treatment 
of a mixture of them with Raney nickel yielded two 
substances which behaved like alanine and a-amino- 

n-butyrio acid. 

The amino-acid which behaved like cystathionine 
has now been isolated and found to differ from 

An acid hydrolysate of crude nisin was evaporated 
to dryness, the residue dissolved in water and the 
pH of the solution adjusted to 5-0. On standing at 
4° O. a precipitate appeared which- consisted mainly 
of leucine and valine. Addition of ethanol to the 

t resulted in the precipitation of mixtures 
of lanthionine and the 
Fractional crystallization of these precipitates from 
water gave mainly lanthionme, while the other 
amino-acid remained in solution. The latter was 
pres ipitated by addition of ethanol] and 

m aqueous ethanol. Found: C, 35.4; H, 6-5; N, 
11:8 per cent. O,H,,0,N,8,H,O requires : O, 35-0; 
H, 6-7; N, 11:60 

Although this siete behaved like cystathionme 
on two-dimensional r chromatograms; it was 
much more soluble ionine in water. 
Dr. F. Gibson, of the t of Microbiology, 
Oxford, found that it did not support the growth of 
mutant strains of Bact. cols which grew under similar 
conditions in the presence of a mixture of synthetic 
t-oystathionine and r-allocystathionine. Moreover, 
it did not behave like cystathionine on a column 
of ‘Dowex-50’ (15 am. x 0-9 cm.) when elution was 
carried out with the buffers used by Stein and Moore’. 
Lanthionine and cystathionine were readily separable 
- on this column, the former after only 12 ml. 
of the first buffer (pH 8-42) had passed through, 
and the latter the of all the first 
buffer (34 ml.) and 18 ml. of the second buffer (pH 
4-25) for elution. When a mixture of the two sulphur- 
containing amino-acids from nisin (precipitated from 
& hydrolysate as described, but not fr&o- 
tionated) was run on column, a well-isolated 
_ strong band corresponding to lanthionine was eluted ; 
but no ionine appeared. Paper chromato- 
graphy indicated that the cystathionine-like amino- 
acid was still present in the band containing the 
lanthionine. 

These facts indicated that the substance was a 
structural isomer of cystathionine. This view was 

rted by the finding that it reeembled lanthionine 
and differed from cystathionine in yielding & coloured 
solution (Bmax. = 450 mu), when treated with the 
Chinard reagent*. This reagent has been used as 4 
teat for ornithine (Bmax = 515 my); but it shows a 
weaker colour with lysine (Bmax. = 450 my), and ib is 
of interest that lysine and lanthionine contain the same 
number of atoms between their two amino-groups. 
- The nisin polypeptides resemble the antibiotic 
subtilin, which has been shown to contain lanthionine 
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and an amino-acid having the formulat" C,H.,,0 N,8. 
We are grateful to Dr. J. O. Lewis, of the Western 
Regional Research Laboratory, U.S.A., for a specimen 
of this compound. X-ray powder photogre hs, kindly 
taken by Dr. D. Hodgkin and Mrs. M M^ Webeter, of 
the Department of Orystallography, Oxford, have 
shown that it is identical with the oorresponding 
amifo-acid from nisin. 

The O, antmo amino-acid from subtilin has been 
found by Alderton® to yield r-alanine and D-x-ammo- 
n-butyrio acid on treatment with Raney nickel. How- 
ever, the und differs fronr Btathionine 
in having a higher optical rotation’. Alderton has 
therefore p that it is one of the B-methyl- 
lanthionines*. We conclude that this js also the 
structure of the amino-acid from nisin which was not 
distinguished from cystathionine by paper chromato- 
graphy. It is of interest that nisin gubtilin both 
appear to contain B-methyllanthionine and lanthionine 
in the ratio of 4:1, although they differ in their 
content of other amino-acids'*. These sulphur- 


containing amino-acids may also be present in & 
third pon tide antibiotic, called cynnamycin, 
which obtained, from Streptomyces cinna- 


G. QG. EF. NEWTON 
E. P. ABRAHAM 

Bir William Dunn School of Pathology, 

University of Oxford. 

N. J. BEzRERIDGH 

National Institute for Research in Dairying, 

University of Reading. Deo. 19. 
Newton, G. G. F., and Abraham, B. P., Biochem. J, 
i, Peri dg dud 


* Btein, W. H., and Moore, B.,'J. Biol. Chem., 198, 663 (1051). 

* COhinard, F. P., J. Biol. Chom., 199, 91 (1952). 

* Lewis, J. O., and Alderton, G., Abet. Amer. Chem. Sos., 114th meeting 
61-62 C (1948). 

* Lewis, J. O., and Snell, N. 8., dh Amer. Chom. Sos., 73, 4812 (1061). - 

* Alderton, G., Abst. Amer. Boo., 128rd mee $10 (1083) ; 
tat thom Sen, (Rh PEDRO Hoe : 


rcc J., Anderai L : Bs Coty CES)! and Gottlieb, D., Anti- 


The Fibrin Serum Factor 


UNTIL recent years, it was rather generally believed 
that the structure of & fibrin olot if held together by 
chemical bonds, aa indicated, for example, 
Doe Rue to diseolve in concentrated neutral uree 
solutions. It is now known that fibrin can be pre- 
pered in two different forms, one of which contains 
much stronger bonds than the other. "The latter 
is obtained from highly purifled fibrinogen and 
thrombin; the former is in the presence 
of small amounts of calorum galt and a yet un- 
identifled component of serum. The fibrin prepared 
from purified components is soluble in dilute acid’, 
neutral urea or neutral guanidine hydrochloride 
solution’, or neutral solutions of lithium chloride, ` 
lithium bromide, sodium bromide and sodium 
iodide». 
is resistant to all these reagents. The greater bond- 
strengths found in this fibrin compared with those in 
the clot obtained in the absence of calcium and serum, 
factor are also shown by ita higher rigidity and much 
slower streas relaxation’. This serum factor seems 
pue of pieni and is precipitated with flbrino- 
ki hal sates ammonium sulphate, but not 
on Gn moele (pH 5- peu 4) precipitation’. The pur- 
pose of the present communication is to report that 
this factor oan be removed from flbrinogen prepara- 


The fibrin with calcium and.serum factor . 
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tions by exposure to sev a pal and that it 
can be restored by use of & p albumin fraction.. 

Bovine Fraction I (Armour) was refractionated by 
a method essentially that described by Laki”; this 
consista of taking the supernatant solution from a 
low temperature, low ionio strength treatment and 
precipitating with 23 per cent saturation of am- 
monium sulphate. The pH 1s at all times above 5 9. 
The product generally has a clottability of 94-98 per 
cent ; but, even at the highest degree of purity, serum 
factor is still present, since addition of calcium alone, 
usually employed at 0:001 M, will make the fibrin 
insoluble in urea solution. If the fibrinogen solution 
i$ exposed by dialysis to 3.0 M urea or to 2-0 M 
sodium bromide, the serum factor i8 destroyed, 
and addition of even 0:01 M calcium will not make 
the olot insoluble m urea. It should be mentioned 
that Loewy and Edsall have also observed the ım- 
activation of factor activity by urea’. The experi- 
mantal details are as follows. The buffer used as 
diluent and as solvent for the various protems and 
the urea consists of 0:40 ionio strength sodium 
chloride plus 0:05 ionic strength sodium phosphate, 
giving pH 6-2. The sodium bromide reagent i8 
dissolved in water. A 1-2 per cent fibrinogen solution 
i8 dialysed with constant stirring, against a large 
volume (changed once) of 3.0 M urea or 2-0 M 
sodium bromide for 6-8 hr. or 1—2 hr., respectively, 
at room temperature (23-20? C.) following which 
tho reagent ia removed by dialysis at 0? C. for 15-20 hr. 
against several changes of the 0-45 ionic strength 
buffer. Control samples are dialysed in & grmilar 
manner against the 0-45 ionic strength buffer. During 
none of these dialyses does precipitation or even 
opalescence appear in the samples. Ultracentrifugal 
patterns of material treated similarly show no change 
m the appearance of the single sharp peak seen’. 
Hence no appreciable damage seems to occur to the 
fibrinogen. Samples are then clotted at 4 gm./l. 
fibrinogen, 1 unit/ml. thrombin, pH 6-2, ionic strength 
0-45, and with-or without 0-001 M calcium chloride. 
Each olot is tested by addition of an equal volume 
of 3-0 M urea, giving a final urea concentration of 
1:6 M. Of the olota containing calcium, the control 
samples remain whereas the samples 
formed from treated fibrmogen dissolve. 

Since the serum factor cannot be found in the 
supernatant solution resulting from an isoelectric 
precipitation of factor-free fibrmogen', it may be 
deduced that this procedure also results in destruction 
of the factor rather than separation. In agreement 
with this conclusion is the additional finding that 
isoelectric Popua frequently fais to give 
factor-free fibrinogen’. This may simply reflect a 
variability in the extent of exposure to the acidic 
environment. This factor is thus very dehoate, bemg 
destroyed by mild exposure to acid, urea or sodium 
bromide. 

It was also discovered that the serum factor aot- 
tvity could be restored merely by addition of & solu- 
tion of bovine serum albumin (Armour Fraction V). 
So little as 0-05—0-10 per cent albumin in the final 
clot suffices to render it soluble in ures. It was 
found, however, that the addition of albumin was 
sometimes ineffective, and this seamed to be the 
result of havmg over-exposed the fibrinogen to the 
reagent. This is especially a difficulty in using the 
sodium bromide. It suggests erther that serum factor 
contains two components, one of which is more stable 
and does not occur in the albumin fraction, or that 
some minor alteration finally ocours in the fibrinogen, 
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elmunating sites where reaction with serum factor 
occurs. 

This investigation was supported in part by research 
grants fram the U.S. National Institutes of Health, 
Publio Health Service. 

SIDNEY SHULMAN 


- | Bobbins, K. O., Amer. J. Physiol, 148, 581 (1044). 


"Lak, K., and Lorand, L., Setenos, 108, 280 (1948). 
B., Fed. Proc., aa E is 


M., Arch 
691 (1080) ; Proe, 1950 Intern. Boc. Hemato- 


Biochem. Biophys., 88, 317 (1961). 
Hdeall, J. T. (personal communioation). 


Inhibition and Activation of Lysozyme 


In & previous communication, Pantlitechko and I 
discussed the inhibition and activation of the hyal- 
uronic acid — hyaluronidase gystem!. It was possible 
to demonstrate the inhibiting action of eleotro- 
negatively charged chain molecules (heparin, sulph- 
onated hyaluronic acid, sulphonated carboxy-cellu- 
loge, eto.) on one hand and the activating action 
of electropoaitively charged macromolecules (histone, 
protamine, peptone, eto.) on the depolymerization of 
hyaluronic acid under the influence of hyaluronidase, 
on the other hand. Bergamini and Ferrari! discussed 
in 1948 the inhibiting action of sulphonated macro- 
molecules (heparin, 'Liquoid', etc.) on lysozyme 
activity, employing & turbidimetrio method. It was 
thought of interest to venfy the resulta of these 
authors with the much more accurate viscosimetrio 
method developed by Meyer and HahneD, and to 
investigate at the same time the influence of eleotro- 
positively charged macromolecules. 
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Hyaluronidase 
Inhibition | Activation 
(per oent) | (per eent) 
100-0 — 
65-0 — 
37% — 
61 — 

— 42-0 
— 32.1 
— 40 











Enzyme activity was studied by the visooeimetrio 
method described by Meyer and Hahnel’ (see graph). 
, Heparin inhibita lysozyme activity up to & concentra- 
tion of about 5 x 10-*. Histone, protamine and 
peptone are active as activators up to a concentration 
of about 1 x 10-1; smaller concentrations are with- 
out influenoe. 

When inhibition and activation are calculated by 
the formulss d earlier by ust, & quantitativo 
estimate is poesible (see table; for comparison 
tho respective values for hyaluronidase aro. also 
given). 

Tt oan be sean from the table that the inhibiting 
action of heparin on and hyaluronidase is 
of the same order, though the action of lysozyme 
18 inhibited somewhat more. The activating effect . 
of histone and protamine on is less pro- 
nounced. Ooncentrations of 1-0 x 10> and TO x x 
103 show 4 and 82 per cent activation of action of 
hyaluronidase. These concentrations are without 
influence on the activity .of lysoxyme. A conoen- 
tration of 1:0 x 10-* histone is required to show 
activation of ^ 

We are inde to the State of New York Depart- 
ment of Health (Albany) and to Prof. Favilh 
(Bologna) for cultures of Miorocooous lysodeikitcus. 
For procuring tbe necessary.amount of crystalline 
lysozyme preparation our thanks are due to Mr. 
Engelakmd, acumen in Vienna of the Armour 
Laboratories. 

E. Kaisa 


Department of Biochemistry, 
University of Vienna‘ 
Sept. 12. 
1 Panilitechko, M., and Kawer, H., Prochem. Z., 888, 187 (1081). 
s.c L., and Ferrar], W., Boll. Ist Sieroterap., Milan, $7, 80 


* Moyer, K., and Hahnel, H., J. Biol. Chem., 163, 723 (1946). 


Influence of Sulphaguanidine on the 
Intestinal Flora and ie tae Mila i 
brought about by Curd ing 

SuLrHA drugs bring about a marked change in the 
composition of fæcal flora!. A reduction in the number - 
of B. cols, and also in their efficiency for synthesizing 
thiamine, have been observed by many workers’. We 
have shown that curd feeding enhanced the coliform 
organisms in the intestines and also the synthesis of 
thiamine’. It was therefore of interest to study the 
affects of sulpha drugs when admmistered along with 
curds 


Eighteen albino rata, consisting of equal numbers 
of males and females and 80-100 gm., were 
fed & vitamin B,-free basal diet for one week, after 
which period the urme and fæces of the individual 
Tata were collected with the usual precautions and 
thiamine was determined‘. The rata were then given 
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rab daily) along with 
A week later, urine 
sud fava ees clio duc Die dia fo ax Le 
lower Hay Eaters aynitheris que to eal AR ATO 
feeding. 

After a wook’a rest to overcome the effecta of the 
sulpha drug, the rats were divided into two oom- 
parable groups ; one group was given 10 y of synthetic 
vitamin B, and the other 18 gm. of curd containing 
5 y vitamin B, plus 5 y synthetio vitamin B,. Three 
rats in each group were employed for determining 
the B. coli oontent of the , and the other six 
rata were used for thiamine-excretion studies. When 
the rate had been on the diet for a week, urinary 
and collections were made. Both groups then 
received sulphaguanidine (0-25 gm. per rat daily), 
and a week later urine and fæces were collected. The 
B. cols in the fæces were also enumerated. The average 
values of thiamine excreted in the different cases 
stated above and the B. cools count are presented in 


the accompanying table. 


sulphaguanidine ene ge per 











Total daily 
of the diet n. B oh 
Period tion ” : 
» count 
Basal D,-free 1:14 1:08 — 
Basal Bifree dies + 0-25 gm. 
y synthetle 19 | 148 | 28 x 10 
Bx 
PEE Enn 
syniheile B 3:18 5-02 96 x 10° 
diet E Loy synthetic l : : 
fins oa 1:8 | 0-24 | 1-5 x 10* 
Basal diei + 18 gm. curd + Sy 
synthetic B, + 0-25 gm. : 
gulphaguanidine 207 2 76 60 x 107 











The resulta clearly show that with 13 gm. of curds, 
accounting for only 5y of vitamin B, the urinary 
and fsoal excretion of thiamine is considerably more 
than im the corresponding animals receiving 10y of 
synthetic yitamin. This is in conformity with our 
earlier findings. The reduction in thiamine excretion 
when sülphaguanidine is fed is much higher in the 
synthetic thiamine group than in the ourd group. 
The coliform organisms in the curd group have not 
suffered so great ‘a decrease as the other group, 
indicating that curd-feeding results in developing 
sulpha antagoniam mrnilar to that when 
p-aminobenroio acid is administered. These observa- 
tions have a fundamental and practical importance 
in nutrition, more in the case of persons 
Who. generally take-onrds- oz buttermilk With every 
meal. 


Further work is being cerried out. We desire to 
record our thanks to Dr. K. V. Giri for his interest in 


this Investigation. 


Curr. Soi., S1, 135 (1052). 


Ja a (1948). 
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Recovery of Caprinized and 
Rinderpest Viruses from Co 
Water Vapour removed eee 
iccation 


Stein and Rogers! demonstrated the presence of 
Newcastle disease virus in the condensed water 
vapour removed during deslocation of material con- 
taining that virus. They failed to demonstrate the 
presence of vesicular stomatitis, equine enoephalo-, 
myelitis, equine infectious ansamia and swine fover 
viruses under similar conditions. 

The necessity arose for the desiccation of material 
containing virulent rinderpest virus in an Edwarda’s 
centrifugal freexe-dryer, normally used for desiccation. 
of caprinized and lapinized virus vaccines 
for fleld use. Poasible contamination of the machme 
by virulent virus in the condensed water vapour was 
a factor which had to be considered. Caprinized 
and lapinized viruses were used to study the problem. 

Spleen pulp, harvested from goats, was 

in wide-mouthed tubes with single- 
yer lint sterility oape. After ten hours processing, 
the refrigerated coils were permitted to warm up 
and the condensed water vapour was collected as it 
drained from the exhaust valve of the condenser 
chamber. 5 ml. of this condensate was inoculated 
subcutaneously into each of four susceptible bullocks. 
These animals showed ical caprinized virus 
reactions after four to five days. One animal died 
on the eleventh day due to intercurrent disease. 
Fourteen days after inoculation the remaining animals 
were challenged with caprinized virus. They showed 
no reaction to the challenge dose whereas two sus- 
ceptible controls reacted typi The experiment 
was repeated with four more ooks. Three gave 
typical thermal reactions while the remaining one 
was unaffected. On challenge, all four proved to 
be immune and three control animals responded 
thermally. 

In both experiments the results indicated the 
presence of caprinized rmderpest virus in the 
condensate. 

Similar results were obtained using lapinized rinder- 
pest virus. Of six rebbita moculated intravenously 
with 1 ml. of condensate, five showed the usual 
temperature rise within 60 hr.; the ining one 
showed no reaction. Two of the reacting rabbits 
were killed after 96 hr. and were found to have 
typical lesions on post-mortem examination. After 
ten days the remaining four rabbits were challenged 
with lapinized virus. Three showed no reaction, 
whereas the fourth with a mild rise in 
temperature. Two control animals reacted normally. 
The results show that lapinized virus was present 
in the condensed water vapour removed during 
desiccation. 

This work has not been repeated with virulent 
rind virus; but it seems most probable that it 
could be recovered in the same manner. The necessity 
for collecting the condensed water vapour into dis- 
infectant and for disinfection of the machine are 
apparent. It is thought that the major part of the 
virus in the condensate is carried over during the 
period of evaporative freezing when dissolved gases 
aod water ur are removed rapidly as indicated 
by the rise of condenser ture from — 45° C. 
to the region of — 20° C. or hi . In this period 
approximately 20 pora cent of the original water con- 
tent is removed. Once frozen, desiccation of the 
material becomes considerably slower. 


nee 
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It has not proved possible to demonstrate the 
presence of either of the test viruses in material 
obtained by swabbing the walls of the desiccating 
chamber after processing. 

A. L. 0. THORNE 
Veterinary Research Laboratory, 
~ Vom, P.O. Bukuru, 
Northern Nigeria. 


1 Btetn, O. D., and Rogers, H, Ame. J Vet. Res., 11, 339 (1050). 


Indirect Determination of Water Retention 
in Cattle as a means of estimating Energy 
Exchange 


T85z starch equivalent or net energy system, which 
is tho basis of livestock rationing in Great Britain, 
measures the nutritive value of feeds in terms of 
the body storage of energy which occurs when they 
are given to fattening cattle. Only & small number 
of respiration chambers and calorimeters are available 
for work with large animals, and the expense and 
labour involved in their operation limit the number 
of Sa Lab which can be carried out. Con- 

ublished values! are either the original 
ones ones of E dnars or crude estimates based on de- 
terminations of digestibility of the feed by sheep. 

An attempt has therefore been made to determine 
indirectly the fat storage of cattle. Protein and ash 
retention may be estimated by the balance method. 
The remaining components of a gain of weight of 
an anmnal are fat and water, and thus an accurate 
determination of water retention would permit an 
estimate of the storage of body fat. The amall 
amount of carbohydrate stored can be ignored. In 
our hands, water retention could not be scourately 

from determinations of total body water 
by the antipyrine dilution technique’ before and after 
a period of subsistence on a constant diet. Never- 
theleas, groses changes in the water content of the 
body over long periods could be estimated in this 
way, and the method may therefore be used for 
evaluating the SECOPOSIHOR of gains in body-weight of 
cattle at 

A method has now been developed which permita 
the accurate estimation of water retention from the 
retention of sodium and potassium. Analysis of the 
tissues of footal, young and mature cattle showed that 
their water content could be predicted from the 


equation 
Water (gm) — 0-2922 Na (mgm.) + 0:1471 K (mgm.). 


This equation was obtained by the method of least 
squares and applied to organs, tissue fluids and fat 
depots, varying in water content from 99 per cent 
(pericardial ftuid) to leas than 10 per cent (fat depots 
of mature animals). It also applied to the whole 
fœtus aged three months, to amniotic fluid and to 
the ingesta of the rumen, small intestine and omcum. 
It did not apply to the contents of the abomasum, 
presumably due to the high concentration of hydrogen 
ions. The same equation applied to the tissues of 
sheep and rabbits. The standard error of estimate 
of water content was + 2-0 per cent. Since tho 
equation applied to the individual tissues, it must 
ey re 

growth of the animal, in which water retention 
may be estimated from the simultaneous retention 
of sodrum and potassium. 
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` The validity of the equation was therefore tested 
in experimenta with growing calves, given daily 
rations of 1 gallon’ of cows’ whole milk, which per- 
mitted a moderate gain of body-weight. The calves 
were confined in a closed-citouit respiration chamber 
for periods of eight days, and the storage of carbon, 
energy, nitrogen, water, sodium, potasaium and total 
ash determined. The storage of water was determined 
directly from the water intake, the water-ariaing in 
metabolism aa estimated from oxygen consumption, 
carbon dioxide production and urinary nitrogen 
excretion, and the excretion of water in the fæces 
and urine and from the lungs and skin. Water 
retention was also determined indirectly from the 
sodium and potassium balances. The resulta aro 
compared in the accompanying table. 


TOTAL WATER BALANOBS OF CALVES DURING PERIODS OF 8 DAYS 
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The mean di cy between the two estimates 
of water storage for the two-day balances is + 214 gm. 
water and is of the same order as that observed for 
the total eight-day balances. This suggesta that the 
discrepancy arises from the aperiodiaity of excretion 
of water and of sodium and potassium and that the 
peroentege error attached to a gain of water would 
decrease linearly with length of balance period (cf. 
the percentage discrepancy for the cone results). 
There remains the further poæibility of reducing the 
error by smoothing out, by statistical means, the 
daily variation in excretion of water and of sodium 
&nd potassium. - 

The balance method described, which 1s inde- 
pendent of the respiration chamber technique and 
involves only the quantitative collection of urine and 
foes, should therefore permit the accurate determ- 
ination of storage of protein, mmeral matter and 
water by cattle. Simce retention of water in the 
ingeete of the gut is simultaneously estimated by the 
equation, the error of an estimate of fat retention 
by difference from body-weight is almost entirely 
dependent upon the accuracy with which the animal 
is weighed at the beginning and at the end of the 

i . Drurnal variation in body hydration 
dependent upon the pattern of water intake and the 
periodicity of urine and foal excretion are important 
in. this respect. 
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These experiments are being oontinued and 
extended, and will be published in detail elsewhere. 
K. L. BLAITER 
` J. A. F. Roox 
Hannah Dairy Research Institute, : : 
Kirkhill, Ayr. 
Bept. 18. 


. 7 Boll. Min. Agrio. London, No. 48 (1088) and No. 124 (1963). 


* Kellner, O., “Dio Emahr. landw. Nutziiere'" (Paul Parey, Bedin, 
6th edit., 1912). 


sg V., and array Beel, J. a Der 178, 51 (eds ; 


An Action of Strongly Basic Anion-Exchange 
Resins and Solutions containing Sugars 
In view of the expanding use of strongly basic 

ion-exchange reains m the isolation of plant acids!-!, 

& recent experience in this laboratory eniphaaireos a 

need for éaution in the application of such tech- 


niques. 

Paper chromatograms, prepared from certain ‘acid 
fractions’ of extracts of immature apple fruits, run 
in butanol — formio acid — water (40 : 10 : 50 v/v), and 
sprayed with suitable indicator solutions, gave spota 
for several ‘unknown’ acids (Rr 0-24, 0-29, 0-43, 
0-50, 0-67, 0-81), the largest spot being at Ry 0-07. 
The acid responsible for this spot was eventually 
identifled as lactic acid. The ‘acid fractions’ had 
been prepared by passing an extract of the fruit, 
obtained as previously described’, and freed from 
amino-acids but containing all the sugars of the fruit, 


. down & column of ‘Dowex 2’ to absorb the acids, 


and then fractionally displacing tham by means of 
0-1.N hydroehlorio acid. 

The & isolation of appreciable amounts of 
lactic acid from fruit which before death had -free 
access to oxygen was surprising, especially since no 
comparable amounts of vio or other acids aseo- 
ciated in metabolism with lactic acid were noted. It 
was found that if the acids of the apple were isolated 
by adsorption on, and displacement from, weakly 
basic resins such as ‘Deacidite E', no lactic acid 
appeared. m 
It is well known that lactic acid is produced when 
sugars arp treated with alkali, and it a possible 
that some at least of the lactic acid obtained arose 
from the action of the basic “Dowex 2’ resin on the 
sugars in the apple extract as they passed 
down the column. A somewhat analogous case, the 
hydrolysis of glyooaides and disaccharides by y 
acid resins, was studied by Wadham’. To test thi 
hypothesis, & solution was made containing glucose, 
fructose, sucrose, malio acid and quinio acid in 
roughly the proportions present (6 per cent sugar 
and 1 per cent total acid) m the amino-acid free 
apple extracts. This solution was passed down a 
"Dowur 2 A treated in 4h cans Gee Ge 
the apple extracts mentioned earlier. Paper chromato- 
grams were prepared (run in both butanol -— formic 
acid — water, and goren — ammonia — water, 
60 : 80 : 10 v/v) from original solution and, after 
concentration to a small volume, from the various 
fractions displaced from the ‘Dowex 2’ column with 
0-1N hydrochloric acid. In all the first fractions 
from the column, clear evidence of lactic acid was 
obtained. 

From & comparison of the size of the spots on the 


ee dpud E iind cq dee: 
greater part of lactic acid apparently obtained 
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from the apple was an artefact produced from the 
sugars present. A little may perhaps have been present 
in the original extract. Bryant and Overell!, usi 

the strongly basio ream ‘Amberlite IRA 400’, obtai 

tr&oes of an ‘ummknown’ acid from the juice of apples 
and carrota which had an Rr in butanol- acetic 
acid — water similar to that of our lactio acid spota. 
They, however, used the resin in the leee-alkaline 
carbonate form. In our experiments, in which a 
solution of sugars and acids similar to the one men- 
tioned earlier was passed down ‘Amberlite IRA 400 
(OH)’ in the carbonate form instead of ‘Dowex 2’, no 
sign of lactic acid was observed. It appears, therefore, 
that acids may be adsorbed with safety from plant 
extracts rich in by strongly basio reeins in the 
carbonate form. this form, however, the reeins 
have a low capacity, and the concentration of the acid 
in the solutions down them must be very low 
to prevent evolution of carbon dioxide, with sub- 
sequent break-up of the column. à 

For the separation and isolation of small amounts 
of acids in tho presence of large amounts of other acids, 
it appears preferable to separate the acids in toto 
from the sugars by & preliminary adsorption on 
weakly basic ion-exchangers followed by displace- 
ment; followed by fractionation on strongly basic 
enion-exchangers in the ‘hydroxyl’ form in which 
they have their highest capacity and resolving power 
(because of ‘tighter’ bands) for acids. 

The work described m this paper was carried out 
as part of the programme of the Food Investigation 
Organization of the Department of Scientific and 
Industrial Research. 

A. C. HurwE 
Ditton Laboratory 
(Department of Soientiflo and Industrial Research), 
East Mallmg, Maidstone, Kent. 
Oct. 20. 


‘Bryant, F., and Overell, B. T., Mature, 167, 361 (1951) 
* Hulme, A. C., J. Exp. Bot., 9, T08 (1961). 
?* Wadham, W. H., J. Chom. Soc., $051 (1052). 


Percentage of Binucleate Cells in the 
Livers of Adult Rats 


SEVERAL workers have suggested that the peroent- 
age of binucleate cells seen in histological sections 18 
not a true measure of the percentage of such cells in 
the liver. The cells of the liver are so large, varying 
between 12 and 25 ų in diameter, that & considerable 
number of the cells in a section 6-8 u thiok must 
have been cut through, and in some cases two nuolei 
may have been separated. Pfuhl' corrected for this 
error in oounte made on the livers of rabbits by 
assuming that the percentages of binuoleate cells in 
sections 6 and 7-5 u thick were one-third and one-half 
the absolute value, respectively. Later, Miller* 
elaborated & formula for converting the observed 
counts to the real percentages. It would be prefer- 
able to count the binucleate cells in & suspension 
of liver cells; but the difficulty has been to p 
a suitable suspension. Recently, Bucher and Glinoe* 
reported finding three times as many binucleate cells 
in & oell suspension as in & section 6-8 u thick. This 
suspension had been prepared by agitation of tissue 
alices in saline (private communication by Dr. N. 
Bucher). 

A simpler method for preparing a cell suspension 
has now been developed and was used for counting the 
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binucleate cells ın the livers of adult male and femalo 
hooded rate of the Lister strain. .A sample of fresh 
lrver was homogenized, for one minute at & low speed 
in the machine described by Folley and Watson‘ with 
ten times its volume of the medium described by 
Robinson’. A drop of the suspension so obtained 
was then mounted and stained with toluidine blue, 
and the number of binucleate ocells in at least 1,000 
cells counted. Duplicate counta varied by less than 
1 per cent, that 18, by leas than 3 per cent of their 
actual value. The results have been a a 
accompanying table together with values for the 
neteeataae ar binale cells in histological sections 
of livers from rats of similar weight, age and strain. 


‘These sections were kindly prepared by Dr. A. M. 


Barrett, Department of Pathology, Cambridge. 


PEROBNTAGH OY BCYUCLEATE CHLLS IN THO LIVERS OF ADULT MALE 
AD FEXALB RATS 
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Counts made on 
suspension 6) Histological u 
Bex ee | iu indexes 
Weight Binuoleate Welght Binneleate 
of rat oells of rat cells 
(gm ) (per oent) (gm.) (per cont) 
7 | sm 
Male 205 
268 
209 
| aoi 
Female 220 
285 
200 

















Some cells were inevitably fractured in the prepara- 
tion of the suspensions, but these formed only & smal! 
proportion of the liver cells, for drops of the suspen- 
sions contained mostly intact cells and remarkably 
little debris. The cells remained intact and separate 
for at least seven days when the ions were 
stored at 0—2? C. It seams reasonable, therefore, to 
assume that the mononucleate and binucleate cells 
had been broken in the same proportion in which 
they occurred in the liver. 

Between 10 and 12 per cent of the cells in histological 
sections of the livers of both sexes a binucleate, 
in agreement with values reported by earlier workers. 
It was obvious that many of the cells in the sections 
had been cut, for all the lobules contained many 
‘cella’ without any nuclei at all. Even though these 
non-nuoleated ‘cells’ were not moluded in the counts, 
the proportion of binucleate cells in the sections was 
only one-third of that in the oell suspensions. There 
was no difference between the of bi- 
nucleate cells in the livers of adult male and femalo 
rats: and despite variations in the weighta of tho 
rats these values were almost constant at 30 per cont. 
This figure was required as a step in calculating the 
chemical composition of the average liver cell*; but its 
agreement with that found by Bucher and Glimos? 
for albino rats 18 worth recording. 


Manion F. HARRISON 
Depertment of Experimental Medicine, 
Cambridge. 
Oct. 18. 


!Pfuhl, W., "Die Leber. Handbuch der mikroskopmcehon Anatomie 
des Aachen Bd. by W. V. Mollendorf, 8, 235 (Berlin. Springer 
» 1082) 
1 Miller, H G., Z. sik.-anat, Forsoh., 41, G 206 (1937) 
* Bucher, N L. R., and Glinos, A. D., Cancer Res., 10, 821 (1050). 


* Folley, 8. J., and Watson, B. O , Bioehem. J., 48, 204 (1918). 
* Robinson, J. R , Biochem J., 45, 68 (1910). 
* Harrison, AI. F., Proc. Roy Soc., B (in the press). 
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Composition of Whales’ Milk 

Ir has been poæible to obtain eight samples of 
whale’ milk for analysis through the very willing 
co-operation snd of Dr. E. Downing and Mr. 
J. A. B. Athey, of . Salvesen and Qo., Leith, 
and Dr. J. Q. Sharp, of the Low Temperature Research 
Station, Cambridge. Two of the B&mplee wéto from 
blue whales (Balomoptera musoulus) and the remainder 


temperature as possible. At the 
Hannah Institute the samples were kept at 4° C. and 
analysed without delay. Samples 1-3 were at & 
temperature of — 20° C. for six to seven months and 
samples 4-8 fór two to three months. 
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- It should be noted that the ing of lactating 
whales, that is, those accompanied by & calf, is 
illegal and that the samples discussed here were 
obtained from whales acci separated from 
their calves during the chasé or, much more likely, 
from whales whose young had finiahed weaning and 
left their dam. It therefore seems probable, as the 
data of Mackintosh and Wheeler‘ would also suggest, 
that the majority of lactating whales caught during 
the aniarotio whaling season (late December — early 
March) are in the last of lactation or in the 
process of drying-off. Thus the composition of the 
eight samples obtained may not be typical of normal 
whale milk; on the other hand, one of Salvesen and 
Oo.'s chemigte who has experience of the time when 
no restrictians on killing were in force, informed me 


^ that the percentage of fat in the milk from a whale 


actively feeding a calf waa about 89 per cent—a value 
similar to the fat cortent of five of the present 
‘samples. Over the four seasons, 1948-49, 1949-50, 
1850-51 and 1951-52, the combined catch of the 
Southern Venturer and the Southern Harvester was 
16,000-17,000 whales, of which only twenty four 
were lactating. 


` - COMPOSTTION OF WHiLae’ MILK 



























































Length Date — 
DD caught ] Lactose 
(N x 6:88) Aah | (by diff.) (detd.) 
4—- = + 
1. 83 21.2.49 40-0 120 1:2 11 m 
2. m 10.3 49 301 11 3 1:6 m = 
^ 8. 7b 37.2.40 30-7 113 1:8 L— / = 
4. TI 5.1.52 18:5 131 18 48 45 
b. — 14 1.52 17-1 8-6 08 2.3 0:7 
â. TR 27.1.52 51-0 85 08 17 - 2-0 
T. 68 8.2 52 37-8 12-1 ld . 8-7 5-6 
8. 69 22 2.52 378 02 08 ESI 1*5 10 
Average composition of milk from Ayrshire cows 872 i0 38 | 0 9* — 4-6 
i * By difference ; fholudea approximately 0 2 per cent citrate ar 


The milks were white or very pale cream in colour, 
had & slight filsh-like odour reminiscent of cooked 
cod-roe and a consistency of thiok cream at laboratory 
temperature ; sample 5 had a thinner consistancy 
and sample 4 was very slightly contaminated with 
blood from an external source. The samples were 
analysed by the methods usually employed- for 
ordinary milk or concentrated milk producta, with 
small modifications where . The reducing 
sugar determined in samples 4-8 by a chloramine-T 
potassium iodide oxidation method-was assumed to 
be lactose and was caloulated as the anhydtous form. 
The sugar content of samples 4—^ was determined 
by Mr. Athey on board the Southern Harvester by 
the same analytical method. His results were not 
identical with those obtained under the much more 
favourable conditions at the Hannah Institute, but 
they that no serious decomposition of lactose 

during storage, except per ps in sample 5. 

The resulta in the accompanying table show that 
whales’ milk is much richer in fat and protein and 
contains leas lactose than cows’ milk. In these 
respecta, it is similar to the milk of the other cetaceans, 
the dolphins! and the porpoises’, and algo to seals’ 
milk*. Rich milk of this type seams to be oharaoter- 
istic of mammals which live in & cold environment 
and whose young have a rapid rate of growth. The 
composition, of the milk of the two species of whale 
is very similar; the differences among the samples 
are probably compounded of laotational effects, 
individuality and sampling errors, the lactetional 
effects probably being of greatest importance.  . 


With the help of Dr. F. C. Fraser of the British 
Museum. (Natural History) a list of references to 
literature on the composition of whales’ milk has 
been compiled. None of these reporta gives as oom- 
plete an analysis on as many samples as the’ present 
investigation. In general, the resulta in these publica- 
tions for milk of several species of whale, includi 
blue and fin whales, are similar to those presen 
here. Two of the most recent of these reporta on 
whales’ milk are by Rowland’, who analysed three 
samples of milk from blue whales, and by Pedersen’, 
who gives the composition of milk from a humpback 
whale (Megaptera nodosa). E 

This investigation will be reported in more detail 
elsewhere, when an: &ooount of some minor oon- 


. stituents of whales’ milk will be given together with a 


review of the literature on the milk of this very 
valuable and largest mammal. i 
I am much indebted to Ohr. Salvesen and Co. and 
Dr. Downing for the information they have given 
me about whaling. 
J. C. D. WHITE 


Hannsh Dairy Research Institute, 
Kirkhill, Ayr. Oot. 24. 


1 Rioh L., Fetaher, E. B., Gealing, 
J. Uhem., 134, 171 (1040). 

* Purdie, T., Chem. News, 68, 170 (1885). ? 

* Amoroso, E. O., Goffin, A., Halley, G , Matthews, L. H., and Math 
D. J., J. Physiol., 113, 4P (1051) ee 

De K. À., and Wheeler, J. Y. G., Discovery Reports, 1, 412 

1929). 
"Rowland, B. J., Nai. Inst. Res. Dairying, Report 1951, p 66. 
* Pedersen, T., Norsk Hoalfomgettid , 41, 375 (1052). 


E. M. K., and Vo& B J, 


wo 4s» April 4, 1953 
Silver Impregnation of Nerve Fibres 


Tutors of the mechanism of staining of nerve 
fibres by impregnation with silver solutions have at 
various times been based on adsorption, and on the 
stoichiometric combination of the silver and the 
protein. It seems most probable in the light of recent 
work on protein — metal complexes! that the combing- 
tion ia stoichiometric, and the following investigation 
& to support this view. : 

Spinal oord and sciatic nee ere eee 
fixed in 70 per cent aloohol for three days then 
embedded in paraffin wax; sections were improg- 
pated on the slide in a 1/20,000 silver nitrate solution 
at 37° OC. After impregnation; the slides were washed 
for 5 min. in three changes of distilled water to 
remove any uncombined' silver and were then 
reduóed m sodium sulphite — hydroquinone reducer 
according to the method of Holmes*. 7 

"When the impregnation was carried out for 17 hr. 
‘in silver nitrate solution buffered over the range 
pH 4:0-9-0, ıt was found that very little silver was 
taken up below pH 7; but above this value tho 
amount increased rapidly to pH 9. Binoe free carboxy] 
groupe are fully ionized at pH 6, this suggests that 
such groups are not the sites of combination of the 
silver, but rather that some ‘weak’ grouping is, 
responsible. Even at pH 9, silver uptake is small 
for less than l hr. impregnation, increasing moet 
rapidly between lj and 2 hr. This slow reaction 
also indicates that the combination is due to some 
weak grouping or to the formation of silver com- 
plexes. Any reaction with amino or carboxyl 
groups would be relatively rapid, as in staining 
methods using acidio or basic dyes. A ts were 
made to block end-groupings in the proteins dene 
some of the reagents by Danielli? 
Oloott and Fraenkel-Conrat‘. The results are in- 
dicated in the scoampanying table, showing the 
extent to which the silver impregnation was specific 
to the nerve fibres and the general level of intensity 
of the stain at pH 9. 


XN 








Control . 
Aqu groust 
Nitrous acid 
Formaldenyde 
Pierio acid 
Iodoaoetic acid 
Carboxyl grows 
Esterification (MeOH +H) 
Diaso-methane (in ether) 




















Though it would thus appear that carboxyl groups 
play some part’ in the silvering process, the slow 
reaction and incomplete loss of speoifloity suggest 
that they are not the actual sites of silver uptake. 
The possibility of & reaction with aldehyde groupings 
oan be eliminated, since these are not present m 
alcohol-fixed material’ ; the Feulgen test is, in fact, 
negative. Extraction of nucleic acids with triohlor- 
acetic acid’ did not affect the impregnation. There 
remain to be considered the ring-oontaining amino- 
acids, tryptophane, tyrosine and histidine. 
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The specificity of performic acid aa a blocking agent 
for tryptophane (as well as for sulphydryl groupe) 
is useless, as the reagent employed contained 4 
considerable amount of formic acid, which itself 
greatly reduces the intensity of the impregnation for 
some reason not known. Of the other two poseible 
reagents, 1 chloride and  2.4-dinitrofluoro- 
benzene both greatly reduce staining; the former 
‘blocks’ tryptophane, tyrosine and histidine, the 
latter blocks tyrosine and to some extent histidine’. 
The fact that staining begins as low as pH 7 suggests 
the combination of silver with the —NH gro of 
histidine, which has a pK value of 6-7 (the E of 
tyrosine is 10). Silver impregnation of gmeers of the 
four proteins 


hæmoglobin > fibrinogen > pepsin > protamine 


showed a descending order of intensity of ifipregna- 
tion. This order parallels that of their histidino 
content® but not of their tyrosine content. 

These results suggest that the silver impregnation 
of nerve fibres is due chiefly to the combination of 
histidine groupe with the metal and confirms the 
recent work of Grasaman and Kursch’. These authors 
conclude that at pH 6-2 the amount of silver oom- 
bined with tems of the collagen type is pro- 
portional to histidine contant. 

I wish to thank Profs. J. E. Harris and J. F. 
Danielli for their criticiam and advice. ' 


A. PETERS 

` Department of Zoology, 

niversity of Bristo. 
" Oct. 22. 


1 Kota, I. H., ‘Trends in Physiology and Biochemistry" (Academic 


Prem, Ino., N.Y., 1952). . 

H W., “Recent Advances in d 

“Tandon, 1947). CHEN aaa B CLE ONE 
* Daniell, J. F., Gold Spring Harbor Symp. Quant. Biol , 14,82 (1049). 
* Olcott, H. 8., and Fraenkel-Conrat, H., Chem. Rer., 41, 151 (1917). 
5 Danieli, J. F., Quart. J. Miero. Sci., 90, 67 (1040). 

* Schneider, W. O., J. Biol. Chem., 161, 203 (1045). 

T Porter, R. R., Biochem. J., 48, 304 (1050). 

*Trstram, G. R., "Advanees in Protein Chemistry’, B. 83 (1919). 

* Grassman, W., and Kursch, D., Jloppe-S«yt. Z., 990, 216 (1052). 
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Association of Glucose, Arabinose and 
Xylose In Jute ' 


Tax nature of the association between glucose, 
xylose and arabinose in the plant is extremely oom- 
plex. Although a considerable amount of work on 
glucoxylan or cellulosan'-’ and xyloaraban or arab- 
oxyla&n** haa been done, the nature of their asocia- 
tion has not been definitely established. In some 
quarters it is believed that the nature of the associa- 
tion between and xylose in the psy 
be that of a solid solution type or of mixed E 
Schmidt*, Norman‘ and others suggest a chemical 
combination between glucose and xylose or the pres- 
ence of cellulogan in the cellulosic materials, whoreas 
Sarkar, Mazumdar and Pal’ conclude that there is 
no cellulosan in jute. The present general belief" is 
that association between xylose glucose is more 
of a physical than of & chemical nature. 

The presence of oelluloean in the plant oould not 
be definitely established due to the failure to isolato 
armple oligo-saccharides containing glucose and xylose 
or glucose and arabinose. This seems to be due to the 
fact that selective hydrolysis had not been tried. 
Recently, Das, Chaudhuri and Wareham" have there- 
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fore used a weak acid under controlled conditions 
for hydrolysis of jute holocelluloee. This work has 
been extended by us!* in hydrolysing the so-called 
jute a-cellulose, where it has ben definitely shown, in 
contradiction to the finding of Sarkar e al., that 
a-oelluloae invariably contains xylose and that even 
by fractional hydrolysis pentose-free a-cellulose could 
not be obtained. Later on, 1t was found by us 
that arabinose is also present in jute a-oelluloee 
together with xylose irrespective of the methods 
of ita preparation and even when the last trace of 
lignin is removed by Norman and Jenkine's method. 
Like xylose, arabinose also could not be separated 
from lignin-free «-cellulose even by fractional hydro- 
lysig!*. This seams to indicate the presence of 
cellulosan. in jute and that the arabinose might be 
present in pyranoee form. This finding, again, cannot 
be taken as conclusive in establishing the theory of 
oelluloean, since it 1 possible that xylan or araban 
are separate unite and that the portion of a-cellulose 
which was accessible to formic acid was only hydro- 
lysed, so that the association between cellulose and 
pentoean is only & question of their physical environ- 
ment rather than ical union. This is i 
Bo, as it has been shown by Das, Ohaudhuri and Ware- 
hamH by the paper chromatographic method that, 
in the first hydrolysate (fraction 1) of jute holo- 
cellulose, most of the pentoean is’ hydrolysed but 
no hexoean. : ; 
In order to resolve these oonfliotmg views it was 
essential, therefore, to follow selective hydrolysis of 
so-called a-cellulose with formic acid so as to obtain 
simple oligo-saccharides on the hydrolysate and to 
. identify by paper chromatography the gluco-xylése 
or gtuco-arabinose linkages. For this purpose 1-5 gm. 
a-cellulose, prepared by treating chlorite jute holo- 
cellulose with 17-5 per cent caustic soda as recom- 
mended the American Chemical Society method 
and i Hy Sarkar, was hydrolysed with 30 c.c. 
formio acid (85 cent) for twelve minutes at 135° O. 
and the hydrolysate was filtered, made free from 
BAA AR OEO ONE ee ee 
viously. The neutral clear solution was then 
chromatographed with moist l and moist 
butanol as solvents. Besides 
glucose and arabinose which were isolated and 
identified in the same way as explained previously, 
in the case of holooellulose! the presence of a new 
prominent spot in between the aes of uronic acid 
and has been detected ch, however, dis 
appears if the hydrolysis is continued for another three 
hours. This new complex sugar gives & browniah- 
pink colour with aniline SARATE Sey VO E ae 
distinguishable from the pink colour of xylose and 
arebinose or the yellow to brown colour of glucose, 
and travels much slower than maltose but just a little 
slower than rylotrioee. This indicates that the new 
complex is most probably a triose or tetrose. In order 
to isolate this complex, the concentrated hydrolysate 
of jute a-celtulose was chromatographed on Whatman 
No. 1 filter paper with moist phenol as solvent for 
ninety hours and the band corresponding to the new 
spot was cut off. This strip was then extracted with 
water and evaporated under low ture and 
pressure to a amall volume. The complex gave only 
one spot and no trace of any other sugar was obtained 
even when the chromatograph was run for seventy 
hours. This was then hydrolysed again for one hour 


with 85 per oent formic acid at 135° C., the hydrolysate“ 


made free from acid, then chromstographed, which 
shows the spot of the original new complex sugar due 
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to the incomplete hydrolysis and the spota of glucose, 
xylose and arabinoee. The last three sugars were 
isolated and identified in a similar manner, as ex- 
plained earlier. It is noticeable that while the parent 
substance is brownish-pink in colour, ita componenta 
xylose and arabinose are very bright pink, whereas 
glucose is only faint yellow, when developed by 
anilme oxalate reagent. 

The above finding conclusively proves the presance 
of cellulosan, or chemical union between a-oellulose 
and pentosans. It may be in the form of glucose- 
xylose—arabinose, glucose—arabinose—xylose or xylose— 
glucose-ar&binose. The above results also suggest a 
union between xylose and arabinose either with ‘each 
other or through gluooee. This simple oligo-saccharide 
containing &r&binoee, xylose and glucose oould not 
be wolated by previous workers probably due to the 
fact that arabinose generally existe in Nature in 
furanose form, whereas in this case arabinose seems 
to be present m pyranose form. Detailed work will be 
published elsewhere. 

Thanks are due to the directors, Jardine Henderson, 
Ltd., for ad uera to publish the results, and 
Dr. 8. K. for the gift of xylotriose. 

< . D. B. Das 
M. K. Mrrea 
J. F. WARNHAM 
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A New Photoperlodic Phenomenon in 
Short-Day Plants 


Tzu classical researches of Hamner! on photo- 
periodiam indicated that the flowering of short-day 
planta, such as Biloxi soybean, is dependent upon 
expoeure to & certain minimum (‘critical’) dark 
period. Within certain limita, the length of the 
critical dark period is largely independent of the 
duration of the light period, but when the latter 
reaches 20 hr., flowering in Biloxi soybean will not 
oocur even if the associated dark periods exceed the 
critical value. The possibility that the length of this 
limiting light period may vary with the duration of 
the dark period has apparently-never been investig- 
ated. 

During the course of same recent photoperiodio 
experiments, it was found that plante of ‘Bilon’ goy- 
bean flowered when exposed to ten cycles in which 
the dark periods were of 22 hr. and the light periods 
of 8 hr. duration, but did not flower when the cycles 
included 22 hr. of dark and 14 hr. of light. In another 
experiment with the short-day species’ Perila 
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Mean number 
Photoperiod | Dark period Number of plants 
(hr.) (hr) per 

Flowering | Vegetative plan 

6 24 7 0 72 

6 30 4 3 26 

6 42 -* —_* —- 

9 27 6 0 42 

9 30 7 0 . 59 

12 12 9 0 128 

12 18 b 3 11 
12 21 0 8 0 
5 21 0 8 0 
8 12 0 9 0 
18 18 0 8 0 




















* Plants died 


, it was found that flowering ooourred with 
cyoles of 6 hr. hght and 30 hr. dark, but not with 
12 hr. light and 24 hr. dark. These results suggested 
that, when the dark period is abnormally long, the 
length of the associated light periods must be reduced 
if flowering 18 to occur. 

The following further experiment was carried out 
with Biloxi soybean in order to investigate this 
effect ın greater detail. All planta were grown under 
‘long days’ until the third trifolate leaf was expand- 
ing &nd were then exposed to one of eleven different 
photoperiodic regimes, m which various lengths of 
dark period renging from 12 to 39 hr. were used in 
conjunction with hght periods ranging from 6 to 
18 hr. (Bee table). The treetmenta were carried out in 
‘growth cabinets’ in which lighting was provided by 
‘daylight’ fluorescent lamps giving an intensity of 
approxmnately 1,000 foot-candles. The temperature 
during both the hght and dark periods wes thermo- 
statically controlled at 21°C. Each treatment was 
continued for ten cycles, after which the plants were 
returned to long-day conditions for 16-18 days, when 
the plants were dissected for observation of flower- 
initiation. In those groups in whioh the light periods 
were of only 6 or 9 hr. duration, & few plante became 
moribund following the treatment and had to be 

The resulta are summarized in the table. Maximum 
flowering occurred with a oycle of 12 hr. light and 
12 hr. dark. The flowering response was reduced 
in all treatments in which the dark period was pro- 
longed beyond 12 hr.; but this effect was much 
more marked in treatmenta in which photoperiods 
of 12 hr. or more were used, and indeed flowering 
was completely inhibited when light periods of 15 


8 
® 


a 


LIGHT PERIOD (HOURS)——» 


Ua 





DARK PERIOD (HOURS) — 


Effect of duration of light and dark periods on flowering of Biloxi 


soybean 
+ = {l — = not fiowermg Pomts from Hamner’s 
ieee hee “enclosea In ourcles. In drawing the curve, oon- 
sideration has been: giran to the magnitude of the positive 


Bowering responses 


NATURE 


616 


and 12 hr. wore used in conjunction with dark periods 
of 21 and 24 hr. respectively. 

The accompanying graph has been prepared from 
the resulta of the present experiments and from those 
of Hamner. A curve has been drawn to indicato what 
appear to be the limiting lengths of light and dark 
periods for flowering. From this curve it is seen that 
when the dark period exceeds 12 hr., the duration 
of the limitmg light period falls rapidly to approx- 
imately 10 hr. with a dark period of 27 hr. Furthor 
extension of the dark period to 39 hr. leads to no 
further fall in the duration of the limiting light 
period, however. 

The prelimmary results obtained with Perla 

7 described above suggest that a similar 
effect will be found in that species. Aloreover, there 
is some evidence from the resulta given by Sohmitz? 
that the limiting light period falls ın Kalanchoe 
blossfeldiana with & dark tered of 32 hr. 

An analogous result (though in the reverse sense) 
was obtamed by Claes and Lang? with the long-day 
plant Hyoscyamus niger. When this species is grown 
on & 24-hr. cycle, flowering will only occur if the light 
period exceeds 10 hr.; but on & 48-hr. oycle, light 
periods of 9 and 10 hr. are effective in promoting 
flowering. Thus it appears that the effect observed 
in soybeans may occur in both short-day and long- 
day plants. 

It 18 somewhat surprising that this important 
phenomenon seems to have escaped observation, 
due apparently to the fact that m past experiments 
either the dark periods used were not sufficiontly 
long or the accompanying photoperiods were 
relatively short and did not attain the muting valuc. 
In this connexion, we may note that the duration 
of dark period necessary to reveal the phenomenon 
is, in any event, apparently greater in Peking 
soybean‘ and Kalanchoe blossfeldiana! than m 
Biloxi soybean. 


Botany Department, 
University, Manchester. 
Jan. 20. 


1 Hamner, K. O, Bot. Gas., 101, 658 (19410) 

3 Schmitz, J., Planta, 39, 271 (1951) 

* Claes, H.; and Lang, À., Z. Natwrforpel., 8, b, 56 (1917). 

1 Allerd, H A., and Garner, W. W., J. Agric Res., 68, 805 (1911). 
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Saprophytic Cladosporium in Britain 


Ir has been generally accepted that all tho 
Cladosportum which occurs saprophytioally in Britain 
belongs to the ubiquitous species herbarum. 
Brooks and Hansford! examined many isolates of 
Oladosporium from deed materials and concludod 
that they were all O. herbarum. The list of British 
Hyphomyoetoe! contains twenty-six names of species 
of this genus ; but Bisby?’ considers the records of only 
four of these to be valid for Britam, namely, three 
parasites, O. paonia, O. fulvum and C. cucumerinum ; 
and one saprophyte, O. herbarum. 

In investigations of airborne mould spores at this 
Unit, two distinct types of Oladosporum have 
appeared regularly on Petri dishes exposed to tho out- 
Side air. A had branched chains of mainly 
small spores about 3-7 u by 3—5 u, oval or globose, 
with some larger but more elongate near the conidio- 
phore. The small spores were mainly one-celled and 
the larger ones frequently two- or more celled. Tho 
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spore walls were normally amooth. The macroscopic 
&ppearanoe of these colonies showed consi le 
variation m texture, colour and amount of sporing, 
eto, as described by ‘Brooks and Hansford. These 
colonies were considered to be typical O. herbarum. 
Type B produced large verrucose, oblong spores, 
mainly 13-19 p by,7-8p, in short branched chams 
of usually three to five spores. The branches fre- 
quently consisted of one or two spores only. About 
50 per cent or more of the spores were one-celled and 
the remainder two-celled, with a small proportion 
more than two-celled. The colonies were nearly 
always more woolly than the woolly variants of 
Type A, and the overgrowth of sterile hyphe was 
white-grey rather than olive in colour. The featuros 
of this mould could not be reconciled with the 
desorption of any Britiah species of Oladosporium. 

The distinction between these two types had 
previously been noticed by Hyde and Williams 
(personal communication) in their studies on air- 
. borne spores at Llandough Hospital‘. Through the 


help of Dr. M. B. Ells, & culture was examined by. 


Dr. G. A. de Vries at the Centralbureau voor 
Schimmeloultures, Holland, and identified as OC. 
macrocarpum Preuss. This species is recorded by 
Sacoardo’ from moribund plante in France, Germany 
and Italy. 

On the Petri dishes of Sabouraud’s agar 

in.this Hospital in a shelter of the Hyde and 
Williams pattern, O. macrocarpum is rarely observed 
during the months October to April, but considerable 
numbers sre seen on the plates during June, July 
&nd August. ing these months also, about 75 per 
cent of the whole year’s catch of O. herbarum appears 
on our plates. During 1951 from a pair of plates 
exposed every week-day, 3,047 colonies of Olado- 
eporium were counted. Of these, 864 (12 cent) 
were C. and the remainder C. kaa 

Hyde and Wilhams find that at Llandough in 1950 
the large-spored. formed about 12 po 
cent of their total catch `of Cladosporium (to be 
published). 

In a ourrent in tion, collaborators are 
exposing Petri dishes of Sabouraud’s agar daily at 
Cambridge, Edinburgh, -Llandough, Southampton, 
London and Liverpool m parallel with our exposures 
at Cardiff, and returning them to Cardiff for exam- 
mation. O. macrocarpum has appeared on plates 
from all these places. Dr. P. H. Gregory and Mr. 
Edward Yuill, carrying out a parallel series of ex- 
posures at Rothamsted en) and Acomb 
(York), respectively, have both observed this i 
on their plates. In view of its widesp and 
abundant occurrence in Great Britam, it is surprising 
that there appears to be no previous record of 
O. macrocarpum in the British literature. 

These investigations were pursued during my 
tenure of & full-time research grant from the Asthma 
Research Council. 

MunrvN RIOHARDS 


Asthma and Allergy Research Unit, 
St. David's Hospital, 
Cardiff. 


Bept. 8. 
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“Randomly Stacked Layers in 
Clay Minerals 


Cray minerals having & lamellar structure com- 
monly show & particular type of random stacking, 
in which only a limited number of definite interlayer 
spacings exist, but these are distributed with various 
degrees of randomness. Examples are: mica of 
10 A. with & certain proportion of 14 A. 
hydrated layers ; glycerol-saturated montmorillonite 
(17-7 A.) in which & certain proportion of layers of 
lower glycerol content (14 A.) is present ;‘ partly 
dehydrated bhalloysite! (mixture of 10:0: A. and 
7 2 A. layers). 

Tuc e ini Fick duce 10 Reve eso dins of 
determining which spacings are present in the mix- 
ture, and in what proportions. Formule have been 
derived, enabling the scattering grven by random, 
and ly random, mixtures to be calculated’. It is 
possible, using these, to make a set of curves showing 
the type of scattering to be expected from various | 
mixtures likely to be met with in praotioe*, and these 
can be used for identifying such mixtures when they 
occur. However, with mixtures of more than two 
components, and those which are not completely 
random but show various degrees of segregation, 
this method requires the calculation of a very large 
number of curves. It is therefore very desirable to 
have & direct method of getting the required informa- 
tion fromthe measured data. 

It has been pointed out by Méring* that in prinerple 
the Fourier transform of the diffraction gives 
this information. The transform is difficult to oel- 
culate in practice because the totality of the dif- 
fraction diagram is not available for study. Generally, 
the low-intensity regions are masked by the back- 
ground, and quite often the whole diagram is com- 
plicated by the presence of accessory linea, from the 
same or from different minerals (it is to be remembered 
that only the part of the diagram arising from the 
basal reflexions is of interest). 

Examination of caloulated diffraction curves for 
mixtures (and of actual diffraction diagrams) shows 
that the diffraction from such mixtures commonly 
consists of relatively sharp lines, which, however, do 
not form an integral series of orders. The information 
readily available consists of the effective spacings and 
intensities of these lines. It is possible to show that 
& Fourier transform may be calculated, using only 
these data, which will, in general, give the required 
information. The cosine transform 


I(u) . i 
| a Ftp 0 2ryRdy 


is & function which is proportional to the mean 
number of layers at a distance R from any arbicrary 
layer chosen as origin. eae eee an 
9 the Lorentz-polarization factor the 
hind faotor of & single layer (all the layers 

to be the same, and the scattering by 
the interlamallar material is supposed to bo amall). 
This form of function, which gives a at the 
origin, is more convenient to use than transform 


of sar — 1 (J&mes!', p. 478), which requires a 


ised of absolute intensities. 
In the case of a diagram composed of isolated, fairly 
sharp peaks with reciprocal spacing ur and integrated 
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intensity Ir, we may approximate to the above 
transform by the sum: 
xv Ir 

"fe|F 

This sum makes use only of the observable data (I, 
and p), and has a number of terms equal to the num- 
ber of lines, and therefore not usually more than ten 
1°80. It seams in general (even when some of the lines 
are rather broad) to give & very good idea of the 
composition of a mixture. A test of this is to use the 
peak positions and intensities calculated by G. Brown 
and myself? for a series of random structures and to 
calculate the above series for them. The accompany- 
E ee, 
tures o 12-4 A. spacings with mica- 
layers. The actual value of the spacings and reed ts 
portions are well shown, and it 1s possible fram the 
‘combination peaks’ of spacing greater than 12-4 A. 
to obtain an idea of the degree of randomness of the 
mixture: the method, which is relatively straight- 
forward, cannot be discussed in detail here. 





4A 


le 

A meaning a 10 A. > 

hus AAB is a whioh armes frp specie e firet 

type plus ane of the second (in any order). meaning of the 
^ dotted curve-is explained in the text 


The series shown were calculated using only three , 
lines. For such & series diffraction effecta may give 
rise to spurious peaks. These series were therefore 
order terms, and the resulting ‘smoothed’ series, 
although not showing spurious peaks to any con- 
siderable extent, tends to confuse neighbouring peaks 
so as to make it difficult to determme the actual 
Bpecings present. These oen, however, be accurately 
determined by calculating an *un&moothed' series as 
well; by comparison with the ‘smoothed’ series the 
spurious peaks can be readily detected, 
and the spacings o 
measured accurately. The dotted curve 
in the diagram shows an ‘unsmoothed’ 


series corresponding to the lower ‘smoothed’ | 


oe 
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curve, and will serve to illustrate the afore-mentioned 
pointe. 
x Doveras M. C. MacEwan 
Pedology Department, 
thamsted Experimental Station, 
en, Herts. 
Oct. 16. Z 
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2 James, R. W., “The Optical Principles of the Diffraction of X-Rays” 
(G. Bell and Bons, London, 1918). 
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Multiple Bursts of Signal in Long-Distance 
Very-High-Frequency Propagation 


Durie ‘the course of recent investigations into 
the behaviour of radio wave propagation within 
the 40-60 Mo./s. television band, new phenomena 
have bean observed. For these investigations use 
has bean made, during normal programme hours, 
of the continuous wave transmission from the B.B.C. 
television station at Kirk-o-Shotta operating on & 

oy of 53-25 Mo./s. (sound), at a distance of 
330 miles from the observing station at Great Baddow, 
Essex. 

Normally, a ooniinuous signal of slowly varying 
amplitude is obeerved having & mean value of 20 db. 
below 1 pV./m. but well above narrow-band receiver 
noise. i upon this signal is & succession 
of signal bursts of between 0-1 and 1-0 seo. duration 
with amplitudes up to 80 db. greater than the mean 
level of continuous signal ; the frequency of occurrence 
of these bursts varies from about 3 to 20 per min. 

Many of these bursts exhibit characteristic Doppler 
frequency shifts and are identifled with meteors and 
ther trails; but among the remaming bursts are 
many examples of a clearly related pair having & 
time separation varying from 0-7 to more than 6 sec., 
this time separation being constant for many pairs 
over periods of observation of about 15min. Further- 
more, trains of three and four busta having & con- 
stant time separation have also been recorded; the 
accompanying record shows one such quadruple 
tram, having & time separation of approxunately 
8-8 seo., in which the bursts ocour in descending 
order of magnitude. 

The greatest frequency of occurrence of multiple 
trains was during the thunderstorm of October 24, 
1952, when clear evidence was recorded that separate 
bursts and pairs of bursts frequently followed & 
lightning flash. At no time has there ‘been any 
evidence that succeeding bursts in & tram are in 
any way echoes of the first. Considering that the 
transmitted mgnal is an unm continuous 
wave, it 18 , therefore, that the mechanism 
causing multiple bursts is & relatively local recurrent 
condition of the medium consequent upon & hghtnmg 
flash. - 

Ib is interesting to recall that T. L. Eckersley has 
deecribed! a peculiar clars of atmospheric which he 
terms & ‘whistler’. These whistlers, received by means 
of a long serial and an audio-frequency amplifier, 
are preceded by a click which has since been identified 
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with & lightning flash. Eckersley furthermore de- 
scribes trains of whistlers having a time separation 
of about 3-8 sec. between each ing whistler. 
It seams probable, therefore, that the phenomens of 
multiple signal bursts and whistlers are closely 
associated. 

A more detailed account of these observation, will 
be published Iater. ` 
Q. A. ISTED 

Research Division, 
Marooni's Wireless Telegraph' Co., Ltd. 
Jan, 21. 
1 Nature, 182, 708 (1028) 


A Theoretical Model for Arches in the 
Solar Corona : 


IN recent years, the belief has grown among solar 
physicists that magnetic fields play an eesential 
m the phenomena of solar prominences. The study of 
the statio rium of an ionized atmosphere in & 
gravitational field with some magnetic field also 
present is expected to shed light on the more difficult 
dynamical problems, but may also provide models 
for quiescent prominences, which a to be almost 
in static equilibrium. The oondition for static 
equilibrium is that the resultant of the pressure 
gradient and the gravitational and electromagnetic 
foroe densities should vanish. 

The simple model has been studied in whioh 
(i) the temperature and compoe;tion of the atmosphere 
are uniform ; (ii) the gravitational field is uniform, 
the s-axis pomting upwards; and (iii) the io. 
field is two-dimensional, that 1, Hy = 0; dH,/dy = 
OH,0y — 0; the current denmty j then has only a 
y-component. 

The condition for static equilibrium oan only be 
satiafled by magnetic fields for which j exp s/h is con- 


stant on & line of force, where A is the soale height. 


Given such & field, the pressure is determined apart 
from an arbitrary constant. A particularly useful 
family of solutions is provided by a set of lines of 
force, such that any magnetic fleld having these lines 
of force satisfies the above condition. 

Tbeee linea of force are the lines of constant F, 
where 


F = exp(—s/h) — 2 exp(—s/2À) cos(z/2h)+1 (1) 
and are shown in the diagram. For F < 1, they are 
closed curves, and the advantage of this family of 
solutions is that the magnetio field can be taken to 
vanish outside one of these closed lines of force, so 
avoiding any diffculty with boundary oonditions. 
The horizontal width of the closed curves does not 
exceed 2xÀ. 

The effect of the magnetio fleld on the gas pressure 
p can be expreased in terms of the magnetio pressure 
Pq given by: - 7 

pH —.H'[8r. (3) 
Both p SED ER AOd oe ozp sl ie constant on a line 
of foroe for family of solutions, and the variation 
of preesuré is given by : 

d 

ap [ (exp(s/h) } (p + pH)] = (—exp s/h) pa/F, (8) 
which shows that (exp s/h) (p + py) moreases towards 
the inside of the closed curves. 


The two-dimensional form of these solutions makes 
them appropriate for those prominences which 
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&p as filaments on the disk of the gun, and the 
diet oprana (8) may explain the high preasure 
of prominenoes relative to the surrounding gas; but, 
because prominenoes are much oooler than the corona, 
the isothermal model must be seriously wrong in 
same respects. There seams to be much better 
justification for applying this model to the arches 
seen in the corona above prominences, as these may 
well be nearly isothermal. They are seen in white 
light at eclipses and are difficult to photograph ; 
but a drawing reproduced in the “Handbuch der 
ashok eim 4, 200 (1929), shows arches which 
resemble the theoretical curves. The outer arches 
appear to be neer the limiting width, 2x4; the width 
of the outer arch is about a quarter of the solar 
radius, and the temperature required to make these 
fit is about 10° K., which is the &ooepted value for 
the temperature in the corona. d 
J. W. Duxamvy 
School of Phynios, ` 
University of Sydney. 
Oct. 2. 


The Lorentz Transformation 


Ox the basis of rather leas restrictive postulates 
concerning the behaviour of light than are customary 
in special relativity theory, Capildeo has recently! 
given the transformation equations 


up wach ma X 
at’ mt — Vajot, (1) 


connecting two frames of reference S and S' (with 
suitably oriented axes) in uniform relative motion, 
where, it is suggested, the value of « cannot be 
uniquely determined without additional evidence. If, 
however, we consider three frames of. reference 
S, S,, Sa where the velocities of S,, S, relative to S 
are Vi,, V, along Oz, Oy, respectively, then, with 
the obvious notation, 


aye, m — Vi 
and 
zy cm, Oe y — Vat, tyme, ah — 46 — Vayjo, 


and it will be found after rotating tho »axes of S, 
and S, into the direction of their mutual relative 


yy 4, 5, 


a, = è — Vy2/c', 
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velocity that the new co-ordinates in S, and S, are 
connected by equations of the form (1) for all V, 
and V, if, and only if, 


a= NI— Vito. x 


It thus appears that the Lorentz transformation is. 


the only one consistent with Capildeo’s aagumptions. 

In fact, it is possible, using aimilar reasoning, to 
derive the Lorentz transformation on very much 
weaker assumptions which do not involve any 
assertions about the behaviour of light. pose we 
assume merely that any two frames of reference S 
and S' in uniform relative motion are connected (with 
Pin usual choice of axes) by & transformation of the 
orm 


an = v — Vt y my, 7 =s, yt’ mt — uz, (2) 


where V is the velocity of S" relative to 9 according 
to an observer fixed in S. It then follows, by oon- 
sidering frames of reference moving relative to S in 
two perpendicular directions as before, that : 


i) x = VI—-V¥o, u= Vot, 
where c 18 an &beolute velocity for an observer fixed 
in S, independent of the magnitude &nd direction 
of the relative velocity of S’; 


(ii) ajy = eje = V/V’, 


where o' is the absolute velocity in S’ and V' is the 
magnitude of the relative velocity according to an 
observer fixed in S; and 

(iii) a velocity c in any direction relative to S is 
transformed into a velocity o' relative to S”. 

Thus (2) resents a Lorentz transformation com- 
bined with the introduction of an arbitrary factor 
in the scale of time in S^; and, in order to obtain 
the Lorentz transformation exactly, it is necessary 
to postulate further only that the trme-soales in S 
and S’ are such that both assign the same magnitude 
either to the absolute velocity or to their mutual 
relative velocity. 


Department of Mathematics, 
Birkbeck College 
(University of London), 
Malet Street, 
London, W.C.1. 

Deo. 29. 


! Oapıldeo, R., Netxre, 170, 036 (1052). 


A. W. INGLETON 


Exchange of Carbon-l3 Dioxide between 
Calcite Crystals and Gaseous Carbon 
Dioxide 


From previous results, it is “apparent that con- 
siderable exchange ooourred between gaseous carbon 
dioxide. and calcite crystals at high temperatures 
This effect has been studied further. 

Calcite samples (100 mgm.) of known area were 
heated in & silica veasel containing enriched carbon œ 
dioxide (about 15 per cent !00,) in the temperature 
range 300-800° O. The carbon dioxide pressure was 
at all times maintained well above the corresponding 
dissociation pressure. The reaction vessel was directly 
attached to a Consolidated-Nier type mass-spectro- 
meter and the degree of exchange in the crystal was 
followed by measuring the decrease of carbon-13 m 
the gas. By a special mixing technique, small 
representative samples were drawn off and re- 
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cycled after analysis. Constant temperatures were 
maintained with an electronic relay and the tem- 
peratures were automatically recorded. 

It has been rted that, in the presence of water 
vapour, carbon dioxide exchanges with solid barium 
carbonate*. In the present investigation, with calcite, 
it was also found that water vapour enhanced the 
exchange appreciably. Even at room temperature, 
3 per cent exchange occurred with the sample of 
largest surface area. Rigidly dry conditions were 
therefore maintained in-all the experimenta reported. 

Results indicated that an initial rapid exchange, 
obviously due to surface and boundary effecta, was 
followed by s- slower process. This surface effect 
was confirmed by measuring exchange at 600° C. on 
samples prepared by sedimentation of finely ground 
Iceland spar and on & sample of deg sies calcite 
(‘Witcarb R’). The specific surface areas (pe 
Meares rae Ion 3-9 x 104, lolo lor ane 
6-9 x 105 cm.-!, with & corresponding exchange after 
five hours of 8, 6, 8-5 and 98 per cent, respectively. 
Although these results are not quantitatively related, 
the trend of greater exchange with increasing area 
is definite. It is known that for larger particles 
permeability areas may be considerably lower than 
the reactive surface and, aince isotopic exchange 
between gases and solids is a satructure-sensitive 
phenomenon, discrepancies are to be expected. 

Results obtained with ‘Witcarb E' at temperatures 
from 800? to 600? C. are presented graphically. The 
degree of initial exchange increases considerably with 
temperature, indicating a greater penetration of the 
crystals. Exchange at 700° and 800? C. was, sur- 
prisingly, somewhat lower than at 600° C. (90 instead 
of 93 per cent). This may, however, be explained by 
assuming that annealing of the crystals occurs at 
these temperatures, with a consequent decrease in 
reactive surface. 

For the 803? 0. experiment, assuming complete 
exchange in the surface region and using the surface 
area. determined by Brunauer, Emmett and Teller, 
it was calculated that a thickness of 2-7 A. was 
affected. This corresponds to & monolayer and is in 
agreement with Winter’s findings? on the exchange 
between oxygen-18 and aluminium oxide. At higher 
temperatures, however, the affected thickness is 


` 
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much larger and the calculation fails, since there is 
no distinction between sn initial surface 
and exchange within the crystal. 4 . 

For the investigation of the slower process which 
succeeded the surface exchange, the sample of specific 
surface area 5:4 x 10? cm.-! was chosen. This sample 
gave a readily measurable degree of exchange without 
being too deeply penetrated, even at high temperatures. 
The diffusion process could thus be treated as a one- 
dimensional problem, and & straight line should result 
when the decrpase in carbon-13 dioxide concentration 
is plotted against the -square root of time. Two 
distinct straight lines were, in fact, obtained, corre- 
sponding to the initial surface exchange and to the 
dover uin within the lattioe. Diffusion oo- 
efficients were calculated from the related curves for 
600°, 700° and 800° O. and resulted ın values of 2-37, 
10-8 and 41-7 x 107" om.*/seo. This corresponds 
to a value of D, of 1-81 x 10-!* om.*/sec. and an 
activation energy of 27,700 cal.fmole, which ıs 0-67 
of the heat of decomposition of calarte. 

It appears that exchange may occur by a mechan- 
ism in which a carbonate ion momentarily breaks 
up into a carbon dioxide molecule, leaving an oxygen 
ion in the site. This carbon dioxide molecule then 
passes to a neighbouring mte mmilarly vacated and 
combines with the oxygen 10n to reform a carbonate 
ion. This mechanism is more hkely than & process 
involving the movement of the larger carbonate ions 
as & whole, since the charge distribution in the lattice 

This communication 18 published by permission - 
of the South African Council for Scientific and 
Industrial Research. 

R. A. W. HAUL 


L. H. Scam 

National Chemical Research Laboratory, 
! J. W. L. pm VILLIHBS 
National Physical Laboratory, 
South Afncan Council for 
Scientific and Industrial Research, 
: Pretoria. 
Oct. 8. ` 

1 B. A. W., Bteln, L. H. and Louw, J. D., Nature, 167, 241 and 


7 (1961). od 
‘Armstrong, W. D., and Saimes, 108, 403 (1047). 


* Winter, X. R. 8., J. Chem. Soc., 1170 (1980). 


Acid from Aromatic Compounds 
by Peroxide Treatment 


HYDROGHN xide in hot dilute aqueous solution, 
buffered by dilute acid such as sulphuric or boric acid, | 
in the presence of either cuprio or ferric ions, is cap- 
able of oxidizing & wide variety of aromatic (aud 
aliphatic) compounds to carbon dioxide and water. 
Benzene, diphenyl, naphthalene, benzoic acid, toluio 
acids, phthalic acids, phenols, as well as a consider- 
able number of amino-, nitro-, chloro- and bromo- 
derivatives of benzene and naphthalene, are all con- 
verted to carbon dioxide, water, ammonium salta, 
nitrate and halide ion in yields apprpaching 100 per 
cent under optimum conditions. 

During an investigation of the kinetics and 
stoichiometry of these reactions, it has been ‘observed 
repeatedly that as the original mixture disappears a 
transient brown coloration develops in the solution. 
The typical behaviour is shown when 0-1 gm. of 
phenol in 20 o.c. of strong solution of boric acid is 


Graphitic 
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treated with 5 o.c. of 100-vol. peroxide and 0-1 o.c. 
of 0:1 M copper sulphate solution. When this solution 
18 heated to about 90? O., it rapidly darkens to a 
dense brown colour, oxygen and oarbon dioxide 
being evolved vigorously. On continued heating, 
with the addition of further peroxide if necessary, the 
brown colour fades completely. Considerable varia- 
tions in the concentrations have little affect on the 
general changes, although the presence of the trace 
metal is easential!. 

The brown material is oolloidal m nature as 
indicated by the ultre-mieroecope and the Tyndall 
cone; but ita coagulation is very difficult indeed. 
Larger quantities of the material have been prepared 
by allowmg hydrogen peroxide to react with benzene. 
refluxing in & Soxhlet extraction apparatus. In this 
way the brown material can be prepared dispersed 
in an organic phase with little inorganic contam- 
ination. : s 

Solid samplee prepared by evaporation of the 
benzene had the following-'enalysis.: ©, 55-91; 
H, 40; O, 40-1 per cent; but no melting point 
observable. The chemical and physical properties 
of the material indicate that it 19 of the same general 
type as ' hitio acid’. It is insoluble in inorganio 
&oida reagents, but is peptized in very dilute 
ammonium or alkali hydroxide. It is insoluble in 
the majomty of organic solventa, but from either 
aati acetic acid or concentrated sulphurio acid (in 

th of which it appears to disperse) it may be 
recovered unchanged by evaporation of the acid from 
& hot slide. There are no detestable functional groupe, 
the only reagents which show the slightest action 
being powerful oxidizing ta such as acid-perman- 
ganate or hydrogen peroxide (180-vol.), in which it. 
dissolves with evolution of carbon dioxide. 

Specimens of ‘graphitic acid’ have been prepared. 
from various specimens of graphite with nitrio- 
sulphuric &oid mixtures to which potassium chlorate 
is added in small quantities over & period of time. 
The samples are purified by centrifugation and 
dialysis. e physical and chemioal properties of the 
matenals from peroxide appear identical wrth the 
standard specimens. Ultra-violet spectroscopy fails 
to discrimmate between the two series. It is hoped 
to carry out X-ray and thermal analysis shortly. 

It is rather difficult to visualize the tranaformation 
of benzene into a graphitic acid ; but it ig presumably 
via the addition or polymermation of aromatio 
radicals into the necessary two-dimensional structure 
between which oxygen atoms are tra 

The formation of phitio acid’ analogues by the 
peroxide oxidation al acomatis compounds may have 
connexions with the synthesis of humic acid, peat 
&nd ooel under natural conditions. 

The formation of the brown material from aromatic 
compounds is not lmnited to peroxide oxidations. 

ogous reactions can be brought about by pro- 
longed anodic oxidation, el i . 
X-rays or photo-radiation and by various chemical 
reagents such as persulphate!. The parallelism with 
the hydrogen peroxide process is remarkable, 
suggesting that the same active entity, OH or HO» 
might be operative in all such cases. 

E G. A. Borromiuny 
J. G.. BLACKMAN 
University of Otago, 


Dunedin, . 
New Zealand. 
Oct. 14. 
1 Bottomley, G. A., Amal: Ohum. Aota, 4, 566 (1960). 
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PROBLEMS OF EMPLOYMENT IN 
AN AGEING POPULATION 


“HE thoughtful address on the employment of 
4 the older worker which Sir Frederic Bartlett 
delivered in October 1951 in the Centenary Lectures 
given under the auspices of the Ministry of Labour 
attracted comparatively little attention at the time. 
Its significance is emphasized by the report of the 
Royal Commission on Population, and is apparent 
from current discussions of the trend of population 
in Britain in the next few degades provoked by that 
report. It is now widely recognized that, in a society 
with an ageing population, it is demrable and even 
essential that the elderly should remain longer at 
work. As Sir Frederico Bartlett suggested, the in- 
creasing needs of humanity can only be met if all fit 
people, from youth to age, play their parte ; and only 
if those parts, moreover, are planned in &ooordanoo 
with the natural flowering and growth throughout 
life of human abilities. 

It is against this background that the importance 
and value of the work of the Nuffield Research Unit 
on the Problema of Ageing, established by the 
Foundation m the Psychological Laboratory of the 
University of Cambridge under Sir Frederic Bartlett, 
and Mr. F. Le Gros Olark’s research on the continued 
employment of the elderly, are best appreciated. 
Some attention, it is true, was given to it at the 
Conference on Human Relations m Industry arranged 
by the Ministry of Labour and National Service in 
March 1952*, and the Labour 8 pamphlet ‘The 
Welfare State” recognizes that it is becoming im 
perative for old people to stay in employment, even 
if not in. their recognized jobs or in a full-time 
capacity. The question of a later retiring age is 
frankly faced in this pamphlet, and, whereas It has 
generally become difficult even for those past forty 
to obtain fresh posta, the Post Office has become the 
first government department to practise the policy— 
which successive Governments have advocated since 
the War—of deliberately encouraging the elderly to 
apply for work. The maximum age of recruitment 
for postmen, van-drivers and telephonists has been 
raised from forty-five to sixty, and the Union of Post 
Office Workers has shown humanity and a proper 
understandmg of national needs in agreeing to 
co-operate in working the new scheme. 

While this echeme sets an example for industry 
generally to follow, the Chancellor of the Exchequer 
has tackled boldly the problem of retirement in the 
Civil Service, and ruled that Civil servants who are 
still capable of doing their job, and who wish to 
continue,.need not retire at sixty. This, of course, 
means deferred promotion, and probably deferrod 
increases in pay for others; but it is understandable 
that Mr. Butler has rejected a request from the Civil 
Service unions that those older than sixty who remain 
at work should be transferred to grades that do not 
block promotion. The Treasury will not wiah to be 


* Ministry of Labour and National Service. of the Human 
opt. arch 18-20 1952. Pp. vip teat MAS 
.0.,1952.) 35. 6d net. ; cc 
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forced to transfer a man from some post where he is 
perticularty useful, and it should be recognized, aa 
the Minister of Labour points out in a pamphlet 
entitled ‘Employment of Older Men and Women”, 


that while blocked fetirement ‘presenta real diff-. 


oulties for younger people, the increased expectation of 
life, as well as the raising of the retirement’age, both 
tend to ensure that the ultimate tenure of senior 
poets by those whose path is temporarily blocked 
will not be shorter than under schames of compulsory 
- retirement. 

That does not, of course, entirely dispose of the 
difficulty ; but it could algo be mitigated by measures 
for increasing salaries on merit, without necessarily 
waiting for promotion. Furthermore, there are men 
who would be happy enough to stay at work in a 
position of leas responsibility, and, even in the Oivil 
Service, it should not be impoasible to deal with such 
cases without making bard-and-fast rales. Par- 
ticularly where the most seaior poertions are oon- 
cerned, this might indeed come to be the most usual 
situation for, as has bean pointed out by HL R. Hil 
in a recent American book, ‘Same Observations on 
Executive Retitement’’, in a society where not only 
the population is ageing but also business and 
administration are becoming more complex, the 
strain of executive responsibility more onerous, and 

- adaptability more important, age is a growing 
handicap leas and lees compensated by length of 
experience. 

In such circumstances, it should be the normal 
rather than the exceptional practice for those who 
remain at work on pesing what is at present regarded 
as the customary age of retirement, to step down or 
aside into other positions rather than continue in 
ther existing poete. Such a practice very clearly 
involyes considerable administrative problema, but it 
is manifestly one in the national interest and is fully 
supported by tbe trend of the research work to which 
Sir Frederic Bartlett referred. Opposition to the 
raising of the retirement age, such as that voiced by 
Mr. J. Haworth, treasurer of the National Federation 
of Professional Workers, appears to be out of keeping 
with both the trend of the change in age-structure 
of the population and the changes 1a national and 
social interests which must result. 

Bir Frederic Bartlett’s obeervations m the address 
noted were based upon the general resulta of the 
work of the Unit for Research imto Problems of 
Ageing. Available evidence, be pointed out, implies 
that the great majority of & contemporary healthy 


- population could continue efficiently and economically . 


to meet the main demands of industry, at least up 
to what is still taken to. be the normal span of lfo. 
There is no doubt, however, that for all manner of 
skills, from simple combined bodily movements to 
complex high-level mental skills requiring executive 
and administrative decisions’ based upon evidence 
collected from many sources, the overall preferred 
speed of work diminishes as age increases. If tho 
speed of work is set by the conditions of work them- 
selves, the cost of maintaining this speed, unless the 
“methods of work are changed, may become much 
more punishing, especially over fifty. 
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This difficulty of speed, and especially impose 
speed, cannot, Sir Frederic pointed out, be remov: 
entirely by regard for what are called ‘hum: 
relations’, or by systems of management alone. Bo 
can help, but the besio requirement is to pl: 
operations, and especially the design of display a: 
control, with the view of the most widely distributs 
natural range of abilities in whatever worki 
populations are concerned, and in doing this to mal 
age-group an important consideration. To do this 
and Bir Frederic is oertam it will have to be done 
would make the problems of re-orientation, re-learnin 
and perhaps switch of oocupation in -the mo 
advanced age-groups, acute and critical; but he se 
no insuperable obstacles to such ‘an extension 
planned ‘ocoupstional design. 

The Nuffield Unit is already providing & fir 
factual basis for policy, given the goodwill and ti 
co-operation required to' make any such poli 
effective. Moreover, aa Mr. J. Marsh, director of t! 
Industrial Welfare Society, noted, in dealing wi 
the subject at the Human Relations Conference 
March last year, industry needs to remember ca 
stantly the great help which the medical professi 
could give. It in already clear that men can car 
on with manusl skills for many years, though it 
less certain that they can carry on with mental ski 
for Bo long. The main thing is to alter our attitw 
towards occupation and old age. Mr. Marsh su 
gested that, particularly in the administrative a 
clerical grades, we might need to explore the px 
sibilities of Interchangeable pension schemes BO as 
facilitate the movement of mer. between forty ai 
fifty-five to jobs which gave them fuller scope, a 
that we also need to explore more fully the p 
ibilities of what might be called ‘demotion witho 
diagrace’. i : 

Discussions on the subject at this Conferen 
pointed to the desirability of terminatmg ol 
fashioned artificial age-restrictions for certain emplo 
ments, many of which are out of date to-day a 
only create ill-feeling and frustration. Neverthele 
the undesirability of persons remaining in positio 
of responsibility after they have passed the sta 
when they are fully effective was recognized ; thou, 
to implement a policy of ‘demotion without disgra. 
& change of attitude js required, not only on the pe 
of management but also of workers, if they are 
apoept that it may bo noceasary.m old age to take 
job of lower status and salary. Bo far as mam 
workers are concerned, there was agreement that t 
aim must be to secure that older persons willing a 
able to work should not be denied this opportuni 
on grounds of age alone. The test should be abili 
to do the job and not date of birth; but no ca 
pulsion to go on working.should be applied to work 
if they wish to retire. 

It was agreed at this Conference that there is 
widespread desire on the pert of many workers 
continue work pest their present retiring age, a 
thet employers should aim at transferring workers: 
more suitable work at any time when their a 
becomes a handicap. Skilled workers can genera’ 
be expected to carry on into old age in their norm 
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«ork, and the transfer process would affect only a 
mall proportion of all manual workers. The poe- 
ibility of making the change in middle life to jobs 
yhich could be carried on in old age merits oon- 
sideration, and wherever possible the change should 
2 made within the organization. 

It is thus high time that more attention was given 
to the whole question of retirement and its implica- 
tions in our changing population structure. It is not 
sufficient for industry generally to follow the example 
which has already been set by the Post Office and by 
Mr. Butler in the Civil Service; nor can we be 
content to continue or to extend the work already 
being carried out by the Nuffield Research Unit. 
What is wrong with our present arrangements ia, as 
Mr. W. A. B. Hopkins, of the National Institute of 
Economic and Social Research, pointed out in a 
weoent article on ‘The Economics of an Ageing 
Population” (Lloyds Bank Review, January 1958), 
not that the pension is conditional on retirement, 
but that retirement with a pension is available, and 
often compulsory, to people very many of whom 
would be quite capable of staying at work for some 
time longer. As already seen, in recent years a-good 
deal of evidence has accumulated to show that it 
ia rather the exception than the rule for a man to 
bo genuinely past work at sixty-five. 

Even if there were no adverse demographic ten- 
dency to combet, it would be sensible to try to alter 
the arrangements which cause waste of productive 
economic resources ; but the first and most essential 
step, Mr. Hopkins argues, is to eliminate from the 
national insuranoe system the commitment to 
provide a retirement pension at & definite age laid 
down years, or even decades, in advance. Mr. 
Hopkins recognizes that the presentation of the 
scheme to the public in the past has been such as to 
cause false impressions and to create expectations 
which may well lead to resentment when & govern- 
ment is compelled, as he believes ıs inevitable, to 
raise the pension age. Nevertheless, he believes it ia 
necessary that the principle should be publicly 
established that the age at which retirement pension 
may be claimed is variable, and will probably be 
raised as time goes on. As he admits, a government 
which made such an announcement would obtain no 
immediate credit, and would probably inoar same 
immediate odium. It would, however, earn the 
gratitude of ita successors by establishing the oon- 
ditions in which pension arrangements could event- 
ually be adjusted to changes in the demographic and 
economic circumstances of the country. No political 
party has, however, yet given any signs of the 
courage demanded in taking such a step; and it is 
therefore the more important that private as well as 
publio industry ahould follow the example already 
set by government departments and at least experi- 
ment in this direction. 

Such experiments in themselves encourage the 


development of a climate of opinion favourable to* 


the pronouncement for which Mr. Hopkins calls. It 
should be recognized, however, that for & policy of 
later retirement to act fairly and effectively, uncer- 
tamty must be removed eo far as possible. Save 
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where ıt depends on experimental work such as the 
Nuffeld Reecarch Unit is conducting, the experi- 
mental period should be short. This point was well 
put by the Master of Sydney Sussex College, Cam- 
bridge, Mr. Thomas Knox-Shaw, in discussing the 
question of university retirement in the Universities 
Quarterly of August 1952. Compulsory retirement in 
& university at sixty-five, he thought, is often 
wasteful as well as painful ; but while clearly time is 
required to explore the different pomsibilities and 
alternatives to which he pointe, ib is essential to 
terminate as early as poasible the uncertainties which 
such discussions are bound to raise in the minds of 
those immediately affected. The question of retiring 
age is undoubtedly one which requires urgent and 
fall discussion, not only by the universities but also 
by professional bodies generally as well as by industry. 
Such digeumeion, even more than unilateral action, 
can promote the formation of the publio under- 
standing which is so essential. That it should be 
regarded as a matter of urgency is dictated both by 
individual and the national interest. 


CHEMISTRY’S DEBT TO 
RADIOACTIVITY 


Radioactivity applied to Chemistry 
Arthur O. Wahl (editor), Norman A. Bonner (associate 
editor) Pp. xv+604. (New York: John Wiley and 
Sons, Ino.; London: Chapman and Hall Ltd., 
1951.) 60s. net. 
LTHOUGH it is not yet sixty years since Henri 
discovered the uranium rays, the 
rapid growth of the science of radioactivity has com- 
pletely changed physics, profoundly influenced 


sata! ora provided biology and medicine with 
new me It has become more and more diffloult 


to keep pace with the radioactive studies even in one 
of these flelds, and many chemiste will be very glad 
that, so far as their Boience is concerned, an extremely 
useful survey of the literature up to 1950 is now 
available. 

Twelve men of science have collaborated in pro- 
ducing & stately volume of six hundred peges, but 
the presentation of the subject could not be more 
consistent if it had been the work of & single author 
—a sign of the great care exercised by the editors in 
co-ordinating the work of the contributors. As the 
title of the indicates, it was not their aim to 
deal with all aspects of radioactivity which might 
well be of interest to the chemists, but only with its 

plication to the solution of chemical problems. 
"Radiati ion chemistry! is only very briefly dealt with, 
and some branches of ‘radiochemistry’ are not men- 
tioned. No reference is made to radiochemical 
techniques, or to the preparation of tagged oom- 
pounds; but within the self-imposed limits the 
editors have aimed at completeness, and it seams 
that they have very well achieved their goal. Even 
recondite refi of small importance have been 
found to be included. In Part 1 of the book— 
some three hundred usefulness of radio- 
active indicators ia shown by a description of thoir 
application to a great variety of chemical problems ; 
it will be found very useful by all interested in the 
subjects mentioned but not acquainted with the 
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radioactive method of their investigation, About 
two hundred pages of Part 2 give a. of the 
relevant literature, and the rest contains the biblio- 
graphy and the index. : 
the preface the editor states that the 
contributors to this book interested in the 
P Lage of radioactivity to chemistry only during 
Beoond World War, that they were then un- 
familiar with most of the earlier work, and that the 
"book ia the outcome of their effort to correct this 


thoroughness of their search through the 
they did not always gain the historical 
perspective which would oome naturally to authors 
who were contemporaries of the earlier radiochemical 
investigations. Sometimes one would have preferred 
a different grouping. For éxample, in the days when 
no biamuth hydride was known, its discovery by the 
use of a radioactive isotope was interesting as a 
contribution by a new method to preparpiive in- 
organic ohemistry, but scarcely as an example of 

ration from solution", the heading under 
which it is here olasmifled. A strange historical alip 
could not have happened to & veteran in the field ; 


period 1898-1825 by the method of X-ray spectro- 
soopy ; but Moseley’s fundamental work on whioh 
Sume ee oe ad ME 
and even after t date ita application to the dis- 
covery of inert gases can scarcely be imagined. 
Hafnium and rhenium are the only examples where 
X-rüy spectroscopy was used; for the discovery of 
the other five elements, the old-fashioned optical 
spectroscopy was decisive. 

This point, however, concerts only the history of 
chemistry and is entirely unconnected with the main 
contents of the book, which is outstanding i 


laboratories interested in radiochemical work. 
F. A. Panera 


ORTHOPTEROID INSECTS: 
OF FRANCE - 


Faune de France 
56: Orthoptéroides. Par Prof. Lucien Chopard. 
(Fédération Française des Bociétése de Sciences 
naturelles : Office central de Faunistique.) Pp. 359. 
(Paris: Paul Lechevalier, 1951.) mp. 
HIS work by Prof. L. Chopard is more than & 
mare revision of the third volume (‘‘Orthoptéres 
et Dermaptéres" by the same author, published 1922) 
of this well-known series: it has been expanded to 
include more detailed information and covers & wider 


fleld. Under the heading pian edi Prof. 
Chopard includes Orthoptere (s. str.), Di 
7 tera, Oheleutoptera, Dermaptera, ioptera 


Pleooptera, The last of these groups (all of which 
the author, in accordance with modern views, regards 
aa orders) has been treated separately by R. Despax 
in Vol. 55 of the series. The present volume is a 
guide to the identification of the French represent- 
atives of the remaining orders, and includes all 
information, both systematic and biological, which is 
likely to be usefal for this purpose. 

The work is arranged on the same plan as the other 
“Faune de Franoe” volumes, with concise determing- 
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tion keys leadmg to brief descriptions. An im 
improvement on the earlier edition is the matusich o 
numerous drawings of whole insects (about one pe 
genus); among these are & number m Deal 
immature stages. Most of the remaining 

serve to illustrato many of the finer distinstions uso 
in the determination keys. They are reproduse 
from Vol. 8 of the series and are rather leas aocuret 
than tHose drawn specially for the present volume 
Altogether there are more than five hundred figures 
The text is on the whole up to the usual higt 
standard of this well-known authority; but it i 
difficult to &ooept some of the extremo measure 
taken in the clamsifloation of some of the groups 
For example, no fewer than sixteen Beltatoriar 


will be inevitable as the groups become better known, 
it would be wiser to adopt a rather more 
_oeutious attitude until greater attention has beer 


given to studies on their comparative morphology 


,and anatomy. 


Fhe biologisel notes given; with she mnre common 
La n Ge ee 
the valus of the mega cicius! the deseriptiom 
a of many of the species will be founc 
ee fac E eA Ample 
to the work of other authors or 
dole ru oe ee 

It is clear that in recent years much progress has 
been made in the study of European Orthoptera 
Since the earlier volume of 1922 there have beer 
some twenty additions to the French list, and some 
of these have been newly described species. Thar 
have been considerable advances in the study o 
their biology and distribution, and in many cases the 
time is ripe for the application of the polytypic 
species concept. In presenting with the utmost clarity 
much of this new and varied information m & le 

volume, Prof. Ohopard has met a real need 
workers on the European fauna, and his book ir 

likely to stimulate further interest in e gro 
ingaita which has hitharts Been denied ifs chan 
of attention. gt Davi» R. Ricar 
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PREVENTION OF TUBERCULOSIS 


Causes and Prevention of Tuberculosis 

By Dr. Brios R. Clarke; with a Chapter on Mam 
Miniature Radiography, m Joseph Ritchie. 
vili+ 288. and London: E. and 
Livingstone, Ltd., 1052.) 325. 6d. not. 


URING the pest quarter of a century, remarkabk 

changes have occurred m the general outlool 
on nearly every aspect of the, tuberculosis problem 
Twenty-five years oe ae ape 
pulmonary ries were dominated 
theories of European pathologists. Ranke's Pss 
stages of the tuberculous infection, comparable witl 
M ken aa m oti ap of thinking: A 
st least as a useful way of thinking 
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wsaethod of preventing the disease seamed to be the 
«noouragement of the general level of resistance to 
nfection among the ion. The prevention of 


social and economic conditions seemed likely to be 
nore immediately rewarding in their resulta than any 
possible attempt at the elimination of infection. The 
slinical application of vaccination by BOG was only 
Bust starting to be investigated on a considerable 
sale. In treatment of individual cases of the disease, 
t and general hygienic measures were the only 


mary disease by 
various forms of medical ees bal colleges treat- 
ment, and in other forms of by surgical 


Scar Colb gibckcaibelb setae. s 


mmobilire affected structures. 
To-day in many countries a steadily diminishing 
acidence of childhood infeotion has led to more 
requent primary infections of adolescents and young 
-dulte. The immediate effects of such infections are, 
m & statistioal soele, different from those which 
ollow childhood infection, progressive disease of the 
-ange following as an immediate sequel very much 
nore frequently. Consequently, again on & statistical 
pulmonary tuberculosis in 


aimed at the avoidance of 
immediately rewarding than in 
See sa Scere autre tr 
t of contact with open disease are more obvious. 
Mn treatment, the development of effective anti- 
sacterial drugs has revolutionized the position and, 
aand in hand with technical advances in surgery, has 
nade possible forms of treatment which in oom- 
omation may be so effective that for some patienta 
shey might almost warrant the description ‘curative’, 
à term which, in the pest, no one has bean bold 
ough to use in connexion with this disease. 
Mi is relevant to remark, however, that theee 
«oont devel is in treatment have had a 
apar&doxioel effect on the demand for hospital acoom- 
nodation and trained staff. Whereas the introduction 
X the sulphonamide drugs and of penicillin has 
cesulted in a much smaller demand for hospital beds 
Wor the treatment of acute infections such as pneu- 
qun eee ee ee 
methods remains a length needing 
ueo of uec Gree Ur Sane Peace 
mnedical and ancillary workers than were necessary 
tt me ti ee ee 
ce ae ieee of ixing the economic 
Mein ‘of continued disease upon the 
pedenb and hE en, and of his rehabilitation to as 
»normal a life aa is possible for him at the end of his 
treatment, ramain unchanged. 

Dr. Brice Clarke's book discusses these problems, 
py cow Mea they are related to the design and 
tion of tuberculosis services. It 

to cover the vast fleld in a way that will be 

to those working in these servioes, in in rt 
compass not only the epidemiological aspects which 
are dealt with by MoDougall’s ‘Tuberculosis, o 
Global Study”, but also, though leas completely, the 
field of pathogenesis covered by A. R. Rich's mono- 
graph. Some aspecta are of necessity dealt with 
rather briefly, and, in particular, the section dealing 
with bacteriology is so sketchy that it is difficult to 
decide for whom it is intended; but adequate 
bibliographies at the end of each chapter minimize 
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such deficiencies. There are some ex cathedra state- 
ee ee eee Many of 
hs are not provided with legends 
Ero ond iM EEES rapid 
future edition this defect could well be remedied. On 
the whole, this is an &nd useful 
of much work in.the several flelds of study relevant 
to the problema of those engaged in tuberculosis and 
publio services. J. G. Saapprine 


THE EXTRA PHARMACOPGIA 
(MARTINDALE) 


The Extra Pharmacopoela (Martindale), incorpor- 
ating Squire’s Companion 

Twenty-third edition. Vol 1. Pp. xxii+ 1852. 

(London : Pharmaceutical Press, 1952.) 55s. 


HE ''Extre Pharmacopaia (Martindale)? has for 

long been the best book of reference for those 
who require quick access to the essential facta about 
medicines. The first edition appeared in 1888 and 
was followed by twenty-one more editions during the 
Second World War, and the world has had to wait 
eleven years for the twenty-third edition. Vol. 1, 
P PAA DON cesi dar pude arel d ri 
e Uo, Mense Hi grum avaueele 
‘in Greet Britain many foreign drugs as well. It 
contains more than a million words and looks like ita 
immediate predecessor ; but it is alightly larger in 
all dimshsions and n AP UD 
It incorporates an old in the form of “ 
eun Mus pu um d 
edition includes four th Aber 
three-quarters of which are from the past ten years, 
and & therapeutic index giving references to the 
medicines used in about seven hundred and fifty 
forms of illness. 

Never has therapeutics advanced so rapidly as 

ing the past ten years, and the editors are to be 

congratulated on the way they have brought 
vthis book up to date. The official name of each drug 
is followed by ita chemical name, molecular weight 
and trade names. Physical ies, such as 
solubility and stability, are bri summarized. The 
dose is given and there are sections on toxic effects, 
antidotes, contra-indications and uses. The numerous 
abstracts give & clear idea of the value of the evidence 
about the effects of the different drugs in practioal 
medicine. There are, for example, about forty 
abetracts on methonium compounds which give a 
clear picture of the rather uncertain state of our 
knowledge about them. Up-to-date information of 
this kind is given about all the latest drugs, the 
names of which are too numerous to mention. It has 
not been possible to give a list in the preface of all 
the new substances included, but a select list of about 
a hundred and fifty of tham looks most impressive. 
Special sections are devoted to antibiotics (ninety- 
nine pages), immunological products (fifty pages), 
blood transfusion (thirty-one pages), ligatures and 
legislation. 

This great work has been produced under the 
editorship of T. O. Denston, followed by K. R. 
Capper, with half a dozen assistants and a few 
expert advisers—S. L. Ward has been associated with 
this book since 1928. It is wonderful that so much 
has been done so well by so few. J. H. GADDUM 
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INTERNATIONAL SCIENTIFIC RADIO UNION 
MEETING IN SYDNEY 


Mi ns pret assembly of the International 
Union (U.R.8.L) was held in 
Sydney during August 11-31, 1952, followed by a 
visit, reoeption by the Commonwealth of Australia 
Government, and ol ceremonies at Canberra . 
during August 22-28. was followed by a two- 
day meeting of the Mixed Commission on the Iono- 
-sphere, also in Canberra, at which matters of common 
interest to the Union and the correspondmg Inter- 
national Astronomical and Gaunhveial Unions were 
discussed. The of this Mixed Commission 
will be re separately. Furthermore, advantage 
was taken of the presence of a number of British 
radio ‘scientists to hold a meeting m Sydney of the 
Commonwealth Specialist Oonferenoe on Radio 
Research. 


The sasembly of the International Scientiflo Radio 

' Union waa attended by some seventy delegates 
representi fourteen countries, and by a large 
number of ian scientific workers and engineers 
who, a8 observers, were interested in being present 
at the first i of an international scientific 
union to be held in Australia. The general organixa- 
tion of the work of the Union under seven Com- 
missions, and the constitution of the British delegation 
have been given previously!. This article presents 
a general description of the Sydney meeting and 


a summary of the proceedings of the various 
Commissions. 


Measurements and Standards 


The president of Commission 1 of the Union, Dr. 
J. H. Dellinger (United States), made an introductory 
statement on the progreas of international work m 
the fleld of standards and measurements, and this 
was followed by two sessions of the Commission : 
the first on frequency and impedance measurement, 
under the chairmanship of Prof. M. Boella’ (Italy) ; - 
and the second on power and special recerver 
measurements, under Dr. R. L. Smith-Rose (Great 
Britain). Twenty-eight papers, of which eleven were 
reporte from natio committees, were available and 
were considered gooording to the subject-matters of 
these sessions. Of great interest was a paper by C. J. 
Grebenkemper and J. P. Hagen (United States) which 
described the results of measurements on resonant 
cavities at very low temperatures, 1-8? K., in an 
investigation of superoonduotivity in metals at 
microwave frequencies. For & tin-plated resonator, 
the Q-value increased fram 5 x 10* to more than 
10% as the temperature was reduced to the valued 
mentioned. A discuasion took place on the use of 
this technique for studying skin-effect in different 
metals, and on the influence of surface finish on the 
resulta. 

Beveral papers dealt with various aspects of 
measuring at ultra-high frequencies. These 
ineluded a iption by A. L. Cullen (Great Britain) 
of the radiation preesure method of meesuring 
10-60 W. at wave-lengths of 3 and 9 om., and an 
account of & micro-calorimeter by A. O. Macpherson 
(United States) for the absolute measurement of a 
power of 1-15 mW. at a wave-length of 0 om. A 
novel method of calibrating fleld-strength measuring 





NATURE 


than 10 m.) in the development of b 


April 1l, 1953 vou iz 


















equipment was described by H. E. Dinger dnd W. E. 
Garner (United Bites), i 


gep in the shield surro 

At the close of ita work, 
its previous resolutions concerning the study o 
reception of standard-frequency transmissions and 
time signals, and the international oomparison o 
methods of measuring epower at radio cies 
Also, mainly as & result of a paper by Dr. L. 
(Great Britain), the following resolution was p 
forward and adopted by the general assembly of th 
Union: “As a result of investigations made in reoen 
years by several different methods, it is recom 


electromagnetic waves in vacuum be adopted for all 
scientific work: 299,792 + 2 km./sec.". 


Troposphere and Wave Propagation 


Under ge ruraionid of Dr. C. R. Burrows, Com- 
mission 2 held four meetings at which some 


both over optical paths and to distances 
horizon, and with the influence of meteorological 


taken of the 
(1951) of the International Radio Consultative Cam- 
mittee (0.0.LR.) for co-operation in the study o 
tropospheric wave propagation ipn view of the im- 
portance of short radio waves (all wave- leas 
casting, 
television and communications generally. Resulta o 
the observation of fading on centimetre wave-lengths 
made in New Zealand, Sweden and the United States 
for distances up to about 100 km. were described and 
discussed, and it was generally agreed that it is 
difficult in many cases to explain the depth of fading 
in terms of the variations of the refractive index 
modulus over the whole path. Dr. J. B. Smyth 
(United States) emphamred the need for obtaining 
And studying mioro-meteorological data, and claimed 
that m this way the main characteristics of radio-wave 
propagation over distances up to more than 100 kn. 
could be predicted with a considerable measure of 
agreement with the experimental resulta. 

Among the resolutions adopted by this Commission 
were recommendations that the scattering of radio 


“waves by fluctuations in the lower atmosphere should 


be studied in different countries, with particular 
reference to the of this. scattering on 
latitude, climate terrain. The statistical aharac- 
teristics of fluctuations in atmospheric refractive 
index should also be explored, making use of recent 
devel ts in micro-meteorological measuring 
technique. In addition, ib was recommended that at 
rene avn above 80 Mo./s. research should be 

towards establishing & better understanding 
of the correlation between readily available synoptic 
meteorological data and radio propagation charac- 
teristios. While the Union takes all possible steps to 
ensure that national meteorological authorities are 
aware of the need of radio scientists for aerological 
observations, it has specially asked. the Joint Com- 
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mission of the International Geophysical Year 
1957-88) to take into consideration the needs of 
adio meteorology when planning ite programme of 
meteorological te. 


lonosphere and Wave Propagation 


Sir Edward Appleton presided over the seasions of 
jasio Phish had about one hundred docu- 


















ments in I " was 
Munro (Australia), followed by Dr. W. J. G. Beynon 
hnd Profs. L. G. H. Huxley and L. Manning among 
bther speakers. It. was olear that there is considerable 
ntereet in the study by radio methods of regular and 
egular movements in the ionosphere. Knowledge 
ese movements is rapidly accumulating and is 
bf great interest from the point of view of upper- 
Rtmoepherio metedrology. 

One of the most interesting topics discussed con- 
berned the effective conductivity of the atmosphere. 


IT. G. Cowling and K. Hirono, all of whom showed 
how, in spite of the presence of the earth’s magnetic 


Storm Phenomena”, opened Dr. 
continued by Sir Edward Appleton and others. This 
subject is of considerable interest not only to scientific 
workers interested in relating ionospheric disturbances 
geophysical phenomena, but also to the radio 
B o are seeking reliable forecastd on the 
progress of 1onospheric storms around the world, 80 
hat they may anticipate the considerable interruption 
of communication crouts which acoompanies such 
storms. - 
Considerable interest was also aroused in & dis- 
cussion, opened by J. C. W. Scott (Canada), on the 
radio waves over 


general 
to the observations taken in Great Britain, Australia, 
New Zealand and the United States on the scattermg 
of very-high-frequency radio waves due to the 
incidence of meteors in the ionosphere. It 
that meteor showers add to & fairly constant level of 
meteoric activity which is always present at a height 
of about 110 km., the diurnal variation resulting from 
such showers being much more marked in the winter 
than in the summer months, at any rate in the 
southern hemisphere. 

A discussion on wave-interaction was opened by 
Mr. R. A. Smith (Australis) deputixing for Prof. 


resent, and was continued by Dr. M. Cutolo (Italy), 

f. L. G. H. Huxley (Australia) and Mr. J. A. 
Ratolífe (Great Britain). This was followed by & 
presentation by Dr. R. A. Helliwell (United States) 
of some papers dealing with an investigation of the 
charsctristiog of “the. ionosphere i.e freguengy: of 
150 ko./s. and the corresponding propagation of low- 


NATURE 


V. A. Bailey, who was prevented by illnces from being , 


629 


y waves. Some of this work was concerned 
with & study of turbulence in the lower region of the 
ionosphere and with stratification in the sporadic-Z 


layer. 
The following resolutions were formulated as a 


- result of the deliberations of Commission 8: & world- 


wide study of movements in the ionosphere should be 
made; attention should be given to the method of 
measuring ionospheric absorption using galactic noise 
signals ; attention should be given to the study of 
aurore by the radio-echo method and to the effecta 
of aurore on galactic noise radiations ; there should 
be an extended study of the development and 
morphology of ionospheric storms ; and experiments 
should be made in all perte of the world on the 
propagation of very-high-frequency waves by iono- 
spheric scattering. 


International Geophysical Year 


In 1950 the Mixed Commission on the Ionosphere 
put forward a proposal for a Third International 
Polar Year to be held during 1957-58, the previous 
Polar Years having been held uring 1882 and. 1932-883. 
Subsequent discussion had made it clear that the 
former emphasis on the polar nature of the project 
would need modifloation, since observations in 
tropical latitudes are now also of great interest. 

i y, it has been agreed to change the title 
to “International Geophysical Year 1957—58” ; and 
during the Sydney meeting the International Saientiflo 
Union established its own committee, under the 
i ip of Sir Edward Appleton, to &dvise on 
all aspects of radio work during this . The Union 
also that each country should establish a 
Geophysical Year Committee. 

In connexion with p made for & new world 
determination of longitude during the Geophysical 
Year, a sub-commission of the Union, under the 
chairmanship of Prof. M. Boella, was appointed to 
study the propagation time of radio signals over long 
distances, and to collaborate with the International 
Union of Geodesy and Geophysics and with the 
International Astronomical Union. 


Terrestrial Atmospherlcs 


In the absence of Prof. H. Norinder (Bweden) the 
meetings of Commission 4 were presided over by 
Mr. J. A. Ratoliffe (Great Britain) and were chiefly 
devoted to discussions on the wave-forms and mean 
level of atmospherics, and on the characteristics from 
which the interference to different types of com- 
munication system can be determined. On the first 
subject, Dr. R. Rivault (France) pointed out that the 
wave-form of atmospherics recerved over the same 
distances depend to some extent upon the geo- 
graphical location of the li ing strokes from which 
they arise. Mr. Ratcliffe gave an account of recent 
work on ‘whistling atm: ics’ and of a tentative 
theoretical explanation of these. Dr. R. A. Halliwell 
(United States) said he had recorded such *whistlers' 
simultaneously at two places about 1,500 km. apart. 

On the measurenient of the general level of atmo- 
spherio noise, the meeting with the reoom- 
mendation by the International Radio Oonsultative 
Committee to continue to use the subjective method 
of measurement due to H. A. Thomas until an 
objective .method is in use and is found to be satis- 
factory. In this connexion, it was opportune that 
Mr. H. E. Dinger (United States) described the 
American plans for a “world-wide meeaurement of 
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atmospheric noise by an objective method at some 
fifty stations to be installed during the next two 
years. In the meantime, it was urged by the chair- 
man that measurements in the -frequency range 
by the subjective method should be resumed m 
Austraià and New Zealand; and attention was 
directed to the British plans to extend the world 
survey to lower frequencies. Mr. F. F. Gardner 
(Australia) gave an account of noise measurements 
made on & frequency of 2 Mo./s. at & place remote 
from souroes of man-made interference. He said that 
by day the only noise measured was that corre- 
sponding to the thermal noise from the ionosphere, 
while at night the prevailing noise arose fram man- 
made sources in a city 50 km. away. Mr. Dinger 
des deu. Vac mA onis PAN Ia ple 
rtant and oan in t traffio for several 
honus iui: between 18 ko./a. and 18 Mc./s. 
In addition, interference is often associated with storm 
clouds even when there is no actual ion. 
the future, it was agreed that at the 
next general assembly of the Union discusaions would 
be held on the foll topics: wave-forms and 
propagation of atmospherics ; meteorological aspects 
of atmospherios ; world-wide ‘noise surveys’; and 
atmospherics as & source of interference to oom- 
munication 
National committees were asked to enoourage 
Tesearch in these subjects, and in particular to 
endeavour to vide an answer to the following 
questian. by the International Radio Con- 
` sultative Committee: ‘What are the most easily 
measured. characteristics of” terrestrial radio noise 


should be undertaken: measurements, of a high 
standard, of the radio noise at as many places as 
possible, including the polar and auroral oe 
observations of the wave-forms of 
including ‘whistlers’, at several places, i the 
equatorial and polar regions ; cune d aos 
be made of organizations set up for the location of 
thunderstorms and lightning flashes. 


“Radilo Astronomy 


Commision 5 formerly defined its soope by the 
title ‘“Extra-terrestrial Radio Noise"; but at the 
general assembly in Zurich during 1950 it was 
renamed as the Oommission on Radio Astronomy, 
and ite scope was extended to include such subjects 
as meteors and the moon when observed by radio 
techniques, as well as the in on of radio 
emissions from the sun and stars. of 
this Commission in Sydney were of particular interest 
in view of the large amount of research in this fleld 
which has been conducted in Australia during the 
past few years under the auspices of the Common- 
wealth Scientific and Industrial Research Organiza- 
tion. The'visit of the Union provided:& moet valuable 
opportunity for the research workers in this fleld in 
the northern and southern hemispheres to discuss 
their i and resulta. 

At the first of four sessions, Mr. W. N. Christiansen. 
(Australia) described observations of solar radiation 
made on & wave-length of 21 om. (frequency 1,420 
Mo./s.) using & linear array of thirty-two parabolic 
reflector aerials along an east—west line some 240 m. 
‘long. The rediation diagram of this system oom- 
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prised lobes 3'-&ro wide and 1.5? apart; and » 
continuous record was obtained as the sun pame 
through several lobes. The observations showed the 
presence of disturbed areas on the mun, closely 
associated with sunspots and persisting for one o 
two revolutions of the sun. The distribution o 
radiation across the disk was deduced: this showex 
limb-bri corresponding to a ooronal tem 
perature of 2.5 x 10* °K. Dr. J. L. Steinberg 
(France) reported observations made on solar ec 
on wave-lengths of 178 m. and 3 om., and 
could only be explained on the aesumption that the 
solar corona was not circularly symmetrical. These 
resulta were oonfirmed by other observers on various 
frequencies between 225 and 10,000 Mo./s., and in 
most cases there was evidence of limb brightness. 
Dr. F. G. Smith (Great Britain) descri inter- 
ferametrio measurements of the distribution of 
brightness across the sun on four wave-lengths 
between 60 cm. and 7-9 m. in an attempt to determine 
the distribution of temperature in the corons. It was 
shown that no simple model of the solar atmosphere 
can explain resulta on these wavelengths, ih baig 
difficult to interpret the observed radiation from 
Tegions at two or three times the solar radius from 
the centre of the disk. > 
At the second seasion, which, like the first, was 
presided over by Dr. D. F. Martyn, a discussion on 
the dynamics of ionized media was by Prof. 
H. 8. W. Massey (Great Britain), followed by con- 
tributions by Dr. by Drs. K. O. Westfold 
and J. H. Piddington (Australia) and by Dr. N. 
Herlofson (Sweden). Some of the icular problems 
considered were the nature of m: in & plaams and 
the setting-up of oscillations with redia- 
tion from plagma. It was shown that ion from 
dense meteor trails when the electric vector is not 
along the trail is not fully understood. 
The subject of the third session was interstellar 
gun and Sy ton eee E H. I. Ewen (United 
) described his work on the reception of the line 
radiation at 1,420 Mo./s. originating in the neutral 
hydrogen atoms in the galaxy. The frequency and 
intensity of the line were shown in the early experi- 
ments to depend on the direction of the observation. 
Mr. Ohristiansen and Dr. O. A. Muller (Netherlands) 
described their im igations of the variations of 
frequency and of the ions which could be made 
about the movements of the emitting portions of the 


ir MC D Y. Mills (Australia) 
surveyed the techniques which have been used for 
the observation of sources of cosmic radio 
waves. Observations made in Sydney on a frequency 
of 100 Mo./s. show that the more intense radio stars 
are concentrated towards the io plane. R. 
Hanbury Brown (Great Britain) resulta 
obtained on a frequency of 160 Mo./s., in which a 
source was discovered near the position of the 
supernova observed by Tycho Brahe; other sources 
Minh curd identifled with clusters of extre- 
nebule. Dr. J. G. Bolton (Australia) 
an extension of the sea interferometer 
i and & new instrument for 
aati. Hi . He has been able to show that the angular 
diameter of some radio stars can be resolved. 
Among the thirty-three documents distributed to 
this commission were several reports from national 
committees which present useful surveys of the very 
rapid made in recent years in this general 
fleld of radio astronomy. 
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Waves, Clrcults and Electronics 


The interests of Commission 6 are considered to 
cover such fields as theory of information; theory 
of non-linear oscillations ; linear circuit theory ; and 
diffraction theory, antennz and wave-guides. Various 
working parties were set up at Sydney to report on 
progress in these flalds, and national committees were 
recommended to give serious conmderation to & 
number of matters relevant to the theory of informa- 
tion and its practical application to communication 
matters in which the International Radio Oonsultative 
Committee had expreased particular interest. 

Three seasions of the Commission concerned with 
electronics were held, at the first of which new 
developments in vacuum tubes were discussed, while 
the second dealt with such subjects as the dielectric 
properties of solids, the thermionic constanta of 
metals and the electrical properties of thm films. 
The final seasion dealt with the fundamentals of gas 
discharges, the interaction of electromagnetic waves 
with plasma, and the radiation of micrd-wave noise 
from gas discharges. 


Publications 


Hitherto the proceedings of the General Assemblies 
of the Union have been published with the detailed 
texta of all documents. On the present occasion, the 
executive committees of the Union decided to dis- 
continue the publication of the individual papers, 
which are either incomplete summaries of the papers 

at the seasions or are papers which are or 
will be published in the recognized soientiflo journals. 
A more useful objective to be pursued is to publish 
additional special reports on selected radio topics, 
and to make these universally available. Two such 
reporte have already been published, one on ''Bolar 
and Galactic Radio Noise" and the other on ‘Tidal 
‘Phenomena in the Ionosphere’; and & third, on 
“The Dynamics of lonised Media", is in the press. 
Among the subjects proposed. for future reporte are 
ionospheric storms, radio investigation of meteors, 
ionospheric wave interaction, interstellar hydrogen, 
discrete sources, and the distribution of radio 
brightnees on the solar disk. 


. . Officers 


At the olosing meeting of the general &asembly, 
the following officers were elected : Honorary presi- 
dents, Bir Edward leton, Dr. J. H. Dellinger and 
Dr. B. van der Pol; President, Father P. Lejay ; 
Vioe-Presidents, Dr. O. R. Burrows, Dr. D. F. Martyn 
and Prof. B. D. H. Tellegen ; Treasurer, Prof. C. 
Manneback ; Secretary General, Col. E. Herbays; 
and Chairmen of Commissions, (1) Dr. R. L. Smith- 
Rose, (2) Dr. O. R. Burrows, (8) Sir Edward 
(4) Mr. J. A. Ratoliffe, (5) Dr. M. Laffineur, (6) Dr. 
L. O. von Atta, and (7) Prof. G. A. Woonton. Dele- 
gates of the Union were also appointed to serve on 
various other international organizations. 


In addition to the scientific meetings described 
above, the delegates icipated in an extensive 
P of technical visite and social events which 
displayed both the intention and the ability of their 
Australian hosta to make the occasion as instructive 
and igran as poasible. The University of Sydney, 
the National University at Canberra, the Common- 
wealth Observatory ab Mt. Stromlo, the various 
laboratories and field stations of the radio and 
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electrical divisions of the Commonwealth Scientific 
and Industrial Research ization were all 
visited, as well as some of the laboratories and works 
of firms in the associated industry. On such occasions, 
chiefly at week-ends, when no formal business 
seasions were on the programme, all the delegates 
were provided with excellent opportunities for 
enjoying the béautiful scenery around Sydney and 
farther afleld in New South Wales. The hospitality 
shown by the Commonwealth Government and by 
private organizations and individuals has left a 
memorable impreasion of this visit to the only 
contiment which lies wholly in the southern hemi- 
sphere. R. L. Surrg-Ros8E 

1 Nature, 170, 152 (1963). 

"Bee Nature, 170, 1090 (1962). 

3 Boo Nature, 171, 14 (1953). 


v 


PLANKTON OF THE BENGUELA 
CURRENT 


By Da. T. J. HART 
National Institute of Oceanography 


URING the two surveys of this area in 1950 
that yielded the hydrological results described 
in & recent article by Currie’, extensive plankton 


collections were made. ee of the 
xooplankton material is not yet comp in addition 


to its being nearly as rich as that of polar waters in 
quantity, it is much more diverse in quality—and & 
greater expenditure of time than that required for 
this phase of the work on material from most other 
regions is therefore unavoidable. Moreover, the full 
value of the material can only be asseased when 
specialists working independently on the various 
groupe have completed their reporte. At this stage, 
therefore, only major features of group-distribution, 
rendered clear by the imi work on material 
from the first survey, have been considered. 

With the phytop n we can already proceed 
much further. In dealing with it, a conservative 
choice of method was necessitated by practical con- 
siderations (to be stated in the main report), and our 
estimations for all stations on both surveys are now 
complete. These were made by Hensen methods 
from 100-0 m. hauls of the Gran net. When plotted 
logarithmically, they seem adequate to show up the 
grosser quantitative differences; for it was found 
that the concentrations of phytoplankton in this area 
were such that, whether dealing with important 
individual ies, groupe or grand totals, a 50 per 
cent alteration of values assigned to the contours in 


n, ‘either direction made but little difference to their 


position on the chart. Moreover, scores of individual 
ies, only one or two of which oan be oited here, 
owed distributional patterns in good agreement 
with the hydrological features. The latter were, of 
course, quite independently assessed. 

Close similarity to the conditions off Lower Cali- 
fornia in 1941, aa desoribed by Sargent and Walker’, 
working from W. E. Allen'g oounta, is evident. 
found a succession of three ‘‘plankton elements” in a 
large eddy of the upwelling current, with Chsetooerids 
predommating in the richest, most recently upwelled 
and coldest water, and & sparse warm-water element 
offshore. This last, however, was in the oldest surface 
water from the eddy, not in & distinct, more ooeanio, 


Fig.1 


body of surface water as here. It seems that in 
relatively narrow eddies set up in the Benguela 
Current, the whole circulation is more rapid, so that 
some ‘ageing’—which involves heating—of the up- 
welled water must take place before peak phyto- 
plankton production becomes possible. Even so, 
many of the ocoamopolitan species we found so 
abundantly were present off California also, and 
though thro lack of seasonal data we oannot 
generalize so as Sargent and Walker have done, 
the close analogy between the two regions seems 
clear. 

In the Benguela Current we found the rich catches 
concentrated on the shelf some 10-45 miles from, the 
coast, in the central area from Luderitz Bay north- 
wards, as shown to the left of Fig. 1. Species of 
Ohastoceros were Bo far dominant that their distribution 
(centre) forms an essentially similar pattern. They 
formed 60-90 per cent of the catch at most of the 
richer stations. Ourrie’s? ions show that 
upwelling activity is no greatest in this 
area. 


Higher average values, and restriction of the rich 
area to the northward combined with a greater 
extension of it seaward, were features distinguishing 
the autumn observations (first survey) from the 
spring ones (second survey). Together with some 
marked qualitative differences, it is these which 

that the alackening of upwelling in autumn 
(demonstrable from the physical date) allowed peak 
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development of the suooeemion. 
The hypothesis that such a 
peat may not be attained 
ocally the whole oir- 
culatory complex is speeded up 
follows as & corollary from the 
spring observations; for there 
must be a time-lag before the 
diatoms seeding the rich water 
newly arrived within the photic 
zone can proliferate sufficiently. 
Of the various species, Chasto- 
oeros Oh. curvisebum 
&nd-CÀ. di were most 
important, closely followed by 
several more (of the section 
Hyalochste) of that difficult 
genus. Asterionella 7 
was the most abundant pen- 
nate form able to flourish among 
them; but close inshore Frag- 
daria karsteni was more im- 


numerous in the rich distom 
zone; but on the’ second sur- 
vey we sdw none, though it 
was present farther south, and 
in oolder water at that time. 
This may be an extreme ex- 
ample of the succession effect 
postulated above. Possibly a 
more directly seasonal effect was 
the great abundance of resting 
spores of Chatoceros didymum in 
autumn, and & great soarcity of 
them in spring (though plenty 
of the normal vegetative phases 
were present). . 

The sparse phytoplanktan of 
: the offshore surface water oon- 
tained relatively large numbers of Plankiontella sol. 
This distribution is shown to the right of Fig. 1. It fita 
the intrusions of offahore water determined by physical 
and chemical means very closely. The moet striking 
example is the tongue of Plankiontella—rich water 
from the north, projecting southwards and shore- 
wards towards the colder Chastooeros zone during our 
first survey. Rayner (quoted by Gunther*) had found 
a similar relationship in the Peru Current, working 
from the same ship twenty years earlier. Clearly 
Plankioniella is & good indicator in such regions, pro- 
vided that the phytoplankton is considered én toto. 

Fig. 2 is & repetition emphasizing this point, 
but also showing another important feature. An 
isolated area with moderate quantities of Ohstocerida 
can be seen to the north of the intrusion from off- 
shore, probably a relio of previous continuous dis- 
tribution ; but in the area between the two strongly 
contrasting diatom floras, the Dinophycean Gon4oulaz 
spinifora The ph; lankton, here was 
not rich, it is noteworthy 
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next day on a south-west course we passed through 
large areas of discoloured water, some of them 
extending as far as fifteen miles seaward of Sandwich 
Harbour. Some of the more intensely coloured areas 
formed narrow bands with streaks of foam and 
Ctenophores disintegrating at the surface, like the 
wind lanes often formed in T'richodesméum blooms in 
warmer waters. Considerable congregations of sharks, 
Bea-birde and seals were seen near by. They did not 
seam to be adversely affected. A series of surface 
samples was examined by oentmfuge and drop 
method. Gymnodinium and Gonioulas spp. (two 
of Dinophyeee already known to include 
thal’ species) were present, but only in very small 
numbers. Detailed counts of preserved material 
afterwards showed that & rich mixed plankton was 
present in the ‘khaki’ or ‘olivaceous’ areas. There 
were some half-million cells per litre: Partdinium 
triquetrum 39 per cent, the diatom Asterionella 
japonica 88 per cent, Procenirum micans 14 per cent, 
and most of the remainder quite large diatoms. Areas 
a ing more definitely brown or reddish at a 
distance showed P. triqueirum clearly dominant— 
more than 85 per oont of the numerical totals, which 
reached three to six million cells per litre. Equally 
heavy blooms of this very cosmopolitan, but 
usually more strictly neritic species, have been 
recorded from Scottish lochs and from inner Oslo 
Fjord, the latter in definitely polluted water (Mar- 
shall and Orr’, Braarud’). Can it be that here 
this type of bloom follows rather than precedes 
mortalities ? There is, however, one record associating 
this organism (under the name Heterscapesa triquetra) 
with & flah mortelity at Rostock in the Baltic in 
1917 (Lindemann, quoted by Brongerama-Sanders*). 
The Walvis Bay mortality had already occurred when 
we arrived there; but as we worked in towards the 
land by night, we do not know whether the bloom 
was already present offshore. However, it is now 
clear that water-blooms due to several quite differant 
organisms may recur within this one sea area. 

In some seas, blooms may be a direct oeuse of 
mortalities (as when caused by certam species of 
Gymnodinium, Goniaulaw and other genere), but they 
are often quite harmleas and not even comoident in 
point of time (Prorocenirum, Amphidinium). This is 
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already clear from such work as that of Allen’, 
Graham’, and others. Thus Dr. Bro ders’s 
hypothesis‘, that mortalities near Walvis Bay are due 
to Gymnodinium poisoning, may prove quite justified, 
though none of the blooms I have yet been able to 
examine from the.South African coast have belonged. 
to that genus. We cannot yet say whether the 
relation between water-bloom and mortality here is 
causative, coincident or resultant. But we oan say, 
from the evidence so admirably marshalled by Dr. 
Sanders, that bloom has often been seen at about the 
same time as & mortality. 

For the , Currie and I prefer to guess that 
the mortalities may be due to a combination of 
adverse factors, with oxygen shortage (below the 
extreme surface layer) perhaps the most important, 
the whole set in train by meteorological 
and hydrographic changes leading to slackening or 
temporary ceasation of upwelling; the latter may 
involve incursions of warm surface water into the 
area from tho north and west, though local heating 
must also figure largely under such conditions. 

That the zooplankton of the la Current ia 
rich in quantity is obvious from the bulk appearance 
of the samples. Qualitatively it is much like that off 
Lower California and off Peru. Group sorting led to 
demonstration that considerable wning of Sar- 
dénops sagan took place on the she , near the richest 
diatom area, early in March (Hart and Marshall’). 
Both economically and ecologically, this is the most 
important pelagio flsh of the region. Post-larves 
reached a peak one station farther seaward than the 
egg-maximum on each line of stations, in accord with 
known water movement. Both eggs and young stages 
catches of 


mainly bottom-living orustaoeans^are usually gub- 
ordinate to Mysidacea, except in some arctic localities. 
Their persistent presence here, in very large numbers, 
in the plankton, may have been due in part to oxygen 
i in the lower water-layers. In March, 
Myszidaoee predominated over the Oumaces at one 
station only—inshore off the Orange River. 

While many coamopolitan species abounded in the 
zooplankton, such as Thalia democratica and Salpa 
fusiformis among offshore Tunicates, and Evadne 
nordmanni among inshore Entomostraca, the im- 
portant Euphausian species are more typically South 
Atlantic. Even so, Dr. Boden, who is now working 
up our Euphausians, and who has already studied 
Californian material, informs me that the distr- 
bution of genera and comparable species in the two 
areas seams most strikingly similar. Tho largest 
catches of Huphausians, i the young stages, 
were taken with the richest phytoplankton (though 
not, of course, in the ‘bloom’ area) some 20—50 miles 
offshore. 

The Ostracods from the first survey have already 
been reported on by W. J. Iles (in the press). They 
clearly formed an easentially mid-water, offshore 
group. Possibly their marked absence from stations 
over the continental shelf was due to the decrease 
in upwelling at that time. We already know that a 
few stra, farther in during the second survey. 

Notable examples of group dominance were & great 
concentration of the Pteropod Limacina bulimoides off- 
shore and near the shelf edge to the south, where we 
have some evidence that the phytoplankton had been 
heavily grazed. Aulacanthid radiolaria were 
very abundant offshore to the north, and Acantho- 
matron at one shallow-water station to the south. 


=. Marston O., and Walker, Theodore J., J. Afar. , No. 29 ' 
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These examples are but a foretaste of the dis- 
tributional data that we hope ultimately to extract 
from the material. The distribution charts I have 
included were redrawn for reproduotion by Mr. 
Currie, to whom I am deeply grateful. Both of us 
are greatly indebted to the Director and staff of the 
Marme Biological Association's Plymouth Laboratory 
for providing unrivalled wor facilities before the 
new premises of the National itute of Oceano- 
graphy were available. 
 Ourrle, R. L., Nature, 171, 497 (1068). 


1948). 
"Gunther, H. B., Discovery Repis., 13, 107 (1086). 
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OBITUARIES 


Prof. J. H. Orton, F.R.S. 

Jamas HxgnERT OnTON, emeritus professor of 
zoology in the University of Liverpool, died on 
February £, leas than four years after his retirement 
from the Derby chair and the directorship of Port 
Erm Marine Biological Station. 

Before going to Liverpoal in 1929, Orton had spent 
nearly twenty years as naturalist (latterly, chief 
naturalist) at the Plymouth laboratory of the Marine 
Biological Association. Both at Plymouth and at 
Port Erm, Orton conducted vacation classes in marine 
biology and became known to large numbers of 
students, among -whom his infectious enthusiasm 
proved a means of starting many on & oareer of 
marine biology. i 

During his tenure of the Liverpool chair of zoology, 
Orton was a popular figure with his students and the 
younger members of his staff. He did not, however, 
come into very close academio touch with his studenta, 
either by lecturing or otherwise, until their later 
honours or research years; but at this period they 
found him to be & wise guide and friendly counsellor 
in their studies. He was ever on the look-out for 
potential research workers in his chosen subject, and, 
having found them, never hesitated to demand from 
them the highest standards of technical ability and 
assiduity. These demands never went unheeded, for 
they never exceeded the standard he so obviously set 
for himself. ` 

Though primarily & marine biologist, Orton was 
keenly alive to the importance of biology ; 
he was an active member of the Dee Fishery Board, 
and had served on the Council of the Freshwater 
Biological Association. At Liverpool, he succeeded 
in establishing a leo ip in freshwater biology 
and an active school from which important studies 
in pollution problems and in the life-history of the 
salmon have issued. 

In the marine sphere, Orton produced, over a 
period of forty years, & succession of reporta 
and notes covering a wide range; but it was upon 
the biology and economics of the marine mollusca 
that he became an acknowledged authority, whose 
opinion was sought by government departments and 
by commercial oyster-fishing interests alike. His 
papers on the biology of the ‘native’ or Huropean 
fat oyster include studies of ita growth, shell- 
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formation, sex-change, food and feeding, environ- 
ment, predators and culture-methods, and together 
form a corpus of knowledge for one species which has 
scarcely been equalled in the whole realm of zoology. 
His other molluscan papers include work on the 
cockle and the limpet, and on this latter he was 
engaged at the time of his death. The value of his 
researches was recognized, in 1948, by his election as 
a Fellow of the Royal Society. 

Orton wes &ppomted director of the Port Erin 
Marine Biological Station m 1989, ten years after his 
taking up the chair of zoology at Liverpool. The 
dual task, though a heavy one, was accepted gladly 
because it afforded hm the ity of guiding 
the destinies of a marine station—a task for which 
his long experience at Plymouth had fitted him. At 
Port Erin, Orton was manifestly at his best—alwa 
eager and cheerful; but his well-laid plans for 
establishment of ‘Port Erin’ as a first-rate centre of 
biological oceanogp4phy in the Irish Sea were delayed 
and y frustrated by the onset of the Seoond 
World War, during which he took up active military 
service. After the War, limited expansion became 

le, and this was greatly aided by the provision, 

m University funds aided by the Development 
Commission, of the M.V. Wiliam Herdman. Plans 
for structural in the buildings of the Port 
Erin station were drawn up, but these have not 
yet bean carried into effect. 

The name of James Herbert Orton will remain 
honoured, at Port Erin as in his department at 
Liverpool, as that of & man who pursued hia life-work 
with &oknowledged success, tireless devotion and 
utter singlenees of purpose. J. R. Beu% 


Dr: A. N. Zavarltzky 


ALEXANDER NIKOLAHVIOH ZAVARITZEKY, who died 
at his home in Moscow on July 28, 1952, was one 
of the most prominent petrologista in the U.S.8.R. 
He was born on March 14, 1884, in the town of Ufa, 
bemg educated at the i school) 
there, and then he graduated in 1909 from the Bt. 
Petersburg (now Leningrad) Mining Institute. In his 
capacity as lecturer in the eT Bont Institute, he 

i E. 8. Fedorov and K. T. ovioh in 
the work on petrology and ore deposits, and much 
of his subsequent scientific career was devoted to 
welding these two subjects together. 

In 1921 Zavaritzky became a profeasor in the 
Mining Institute, but, as is usual in Russia, he com- 
bined ing with & very active participation in 
the work of the official Geological Survey. At first 
he concentrated on the study of the magnetite ores 
of the Urel Mountains, especially on the ores of 
Mount Magnitnaya, which eventually played such 
an important part in the development of Soviet 


. industry. The results of his research on the occurrence 


and modes of ‘origin of these ores were published 
in & three-volume work in 1922-27. This work was 
followed by a number of publications, dealing with a 
great variety of subjecta, among which may be singled 
out the ultrebasio rocks of the Urals, platinum 
deposita, alkaline rocks and pyrite depoeite. In 1931, 
Zavaritzky began the exploration of the distant and 
difficult region of Kamchatka. Hoe not only published 
valuable papers on Kamchatka’s voloanoes but also 
organized an extensive survey of this region, and he 
eventually became the head of the newly established 
Volcanological Laboratory in Moscow and of ita 
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Mbranch in Kamchatka. He also studied.the voloanio 
«cooks of Armenia and Manbhuria. From 1945, m 
collaboration with L. G. Kvasha, he the 
reo tion of the extensive meteorite oolleotions 
of the Soviet Union. He also D dE 
dealing with minerals, microscopical me 
E RR, In addition to several text-books, 
Zavaritzky published two important books dealing 
with the physico-chemical principles of the formation 
of igneous rocks (1926) and the petrochemistry of 
igneous rocks (1044). A general account of his 
soientiflo work has already appeared in Nature (167, 
378; 1946), and & number of his works have been 
abstracted (Min. Absir. Min. Mag.). A summary of 
recent work on the volcanoes of Kamchatka has been 
published in the Bulletin Volcanologique (Ser. 2, 8, 
; 1049). A 
ate en Z&varitzky was elected a member of the 
Acadamy of Sciences and moved to Moscow, where 
he occupied a number of important scientific posts, 
combining sdminstration,: research, editorship and 
teaching. All his published work is characterized by 
a remarkable thoroughness and by lucidity of ex- 
position. He was a first-class petrologist and an 
outstanding specialist on ore deposita. As a teacher, 
research worker and organizer, Zavaritzky will long 
be remembered in the U.8.8.R. and his death lamented 
by his numerous friends, colleagues and pupils. 
t B. I. TOMXETEFT 


Dr. J. A. Hewitt 


Tux death on Maroh 10 of Dr. James Arthur 
Hewitt robe preclinical circles in the University of 
London of a well known for more than thirty 
years. He was born in 1889, and after being at 
Glasgow High School and Hutaheeon’s Grammar 
School, he took a B.Sc. m St. Andrews in 1911, with 
special honours in chemistry, natural history and 
phymology. He became assistant to Prof. P. T. 
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Herring and later senior assistant, acting es head 
during the prolo: absence of the professor. 

On the outb of war m 1914, he joined the 
Royal Artillery, in which he had & very varied career, 


"being attached at first to the Royal Flying Corpe. 


Later he became a staff offloer, Southern Command, 
specially concerned with anti-gas warfare. He was 
himself seriously earlier, & fact which led to 
much subsequent ill-health. 

On hjs return from service, Hewitt joined Prof. 
W. D. Halliburton at King’s College, University of 
London, and collaborated with him in the first pro- 
duction of Physiological Abstracts, a landmark in 
medioal literature. At first, he was a biochemist, 
obtaining his D.Sc. for researches in carbohydrate 
metabolism, but he was so extremely versatile that 
he was able at a later date to take over the teaching 
of histology from the late Dr. Da Fano. As a teacher 
he was superb, and he picked up new material easily. 
At one time, he even gave & course of advanced 
lectures on the nervous system before the work of 
Sherrington was 80 generally appreciated. His election 
to the chairmanship of the Board of Physiology of 
the University of London was eloquent of the 
appreciation of his personal qualities. This was tho 
first time a non-medical man had been elected. He 
was elected F.R.S.E. in 1947. 

He became increasingly popular with young people. 
While evacuated to Birmingham during 1941, he 
became & squadro.-leader in the A.T.C., and on leav- 
ing was given & complimentary dinner. Many will 
remember, too, his enthusiasm fdr motor-cars, 
especially old crocks which he loved to take to 
pieces and get into working order. Only two years 
ago he oe in an important rally. 

Hewitt be remembered by his kindly way with 
Studente. As adviser to medical students at King's 
College, he was ever zealous in their intereste, and 
many owe their careers to his insistence with difficult 
authorities. We all regret his passing. 

R. J. S. MoDowaLL 


NEWS and VIEWS ; 


Royal Aeronautical Society : 
Str Willlam Farren, C.B., F.R.S.- 
Sin WILLIAM FARREN has been elected president of 
the Royal Aeronautical Society for the year 1053-54 
and will take office at the annual general meeting of 
the Society to be held on May 7. Sir William was 
born in Cambridge in 1892 and was educated there 
at the Perse School and afterwards in the University 
at Trinity College. After & short spell as an electrical 
engineer, he joined the Royal Aircraft Factory at 
Farnborough in 1815 and was in charge of the 
experimental and design aspects of aerodynamics 
there until the end of the First World War. From 
1920 until 1937 he worked in university circles, bemg 
a lecturer at various times in engineering, sero- 
dynamics and aircraft structures at Cambridge and 
at the Royal College of Science, London. Sir William 
then abandoned academic work and became deputy 
director of scientific research at the Air Ministry, 
rising to the post of director of technical development 
at the Ministry of Aircraft Production m 1940. The 
succeeding he returned to Farnborough as 
director of the Royal Aircraft Establishment, and 
the five and a half years during which he held this post 
(in which he incidentally found the time to take up 
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active flying again) were marked by & great increase 
in the staff, buildings, equipment and general activity 
in the Establishment. After the War, it was fitting 
that Sir William should decide to employ his energies 
in the aircraft industry, and since 1947 he has been 
technical director of A. V. Roe and Co., Ltd. His 
many achievements were &oknowledged by his 
election to the Royal Society in 1945 and by a 
knighthood last year. . 


Royal Geographical Soclety : Awards 


Tsa Queen has approved the award by the Royal 
Geographical Society of Royal Medals as follows: 
Founder's Medal, Mr. P. D. Baird, director of the 
Montreal office of the Arctic Institute of North 
America, for explorations in the Canadian Arotio; 
Patron’s Medal, Count Eigi Knuth, leader of the 
Danish Expedition to Peary Land in 1948-50, for 

lorations in northern Greenland and for con- 
rations to Eskimo archmology. 

The Council of the Society has made the following 
awards: Victoria Medal, Sir John Myres, emeritus 
professor of ancient history in the University of 
Oxford, for contributions to the geographioal history 
of Greek lands and for his services to the development 
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of geography in education; Murchtson Grant, Mr. 
G. B. Stigant, hy graphio department of the 
Admiralty, for stu of the Japanese 
coasts; Back Grant, M G. ds o. Robin, senior 
British scientist on the Norwegian—BritishSwedish 
Antarctic Expedition of 1949-52, for geophysical 
explorations in Queen Maud Land; Cuthbert Peek 
Grant, Mr. Duncan Carse, leader of the South Georgia 
(Antarctic) Expedition of 1952, for exploratory 
surveys and mapping ; Gill Memorial, Mr. B. H. 
Farmer, Fellow of 8t. John’s College, Cambridge, for 
studies of the use of land m Ceylon. 


Secondary Technical Schools and Industry 


Iw his presidential addreas on March 21 to the 
Association of Heads of Secondary Schools, Mr. H. B. 
Brown, headmaster of the Bordealey Green Technical 
School, Birmingham, referred to the devel t and 
present position of secondary technical schools, and 
pomted out that these schools demand of their pupils 
8 very exacting standard of mental activity with an 
application tending to combine & comprehensive 
theory with sound practice. He pesana that 
eee a r oie 
such a sohool after the normal school-lea 
Bowl coar uton dd hi Ge hor tenni nA aaeh 
provide the beokground for later ae in 
administration, supervision or design. He recom- 
mended that trainmg of a young person for a 
responsible post in industry or commerce ahould be 
regarded as divided between full-time'school attend- 
&noe, instruction withm industry and special training, 
either in industry or in further-education establish- 
ments, the whole directed towards developmg 
suitability for & position requiring special skills, 
aptitudes and responmbilty. Mr. Brown looked for 
more co-operation between industry and the technical 
schools and expressed concern at the inadequacy of 
the present supply of teachers of science, applied 
science and orafis, & shortage w. threatens the 
whole of the science and craft teaching in schools, 
and which may have repercussions on industry itself. 
He insisted on the need for technical schools to keep 
their methods of teaching and curricula, their 
relations with industry and the needs of the cultural 
world constantly under review and to anticrpate and 
meet changing demands. It is a principal function 
of the Association, ho maintained, to assist in 
co-ordinating the professional outlook of ita members. 


Investigation at Cambridge of the Feldspar Minerals 


THe Nuffield Foundation has offered & grant of 
£4,150 in aid of & research project on phase equi 
' hbrium relations and atomio structure of the ie 
group of minerals to be undertaken jointly by the 
Department of Mineralogy and Petrology and the 
Crystallographio Beotion of the Cavendish Laboratory 
at Cambridge. The application of recently developed 
techniques for fel synthesis under controlled 
conditions and’ for rapid X-ray identification of 
erystellne phases, principally at the Geophysical 
Laboratory of the Carnegie Institution of Washmgton, 
has opened up & fruitful fleld of research of the first 
importance, not-only for the understanding of the 
intimate relations within this great mineral group 
but also for the elucidation of the genetic history of 
feldspathic rocks, both igneous and metamorphic. 
The grant provided by the Nuffield Foundation will 
be utilized at Cambridge for the provision of equip- 
ment devised for the application of the new tech- 
niques in the investagation of the hydrothermal 
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synthesis, polymorphism and unmixing relations 0. 
feldspar phases, and for fundamental 

studies, especially of synthetic feldspars of known 
thermal history. 


Enzymlc Systems In Root Aplces 


AN account of a method for determining the 
‘development of the enzyme complement in growing 
root cells has been given by E. Robinson and R. 
Brown (J. Exp. Bot., 3, 9, 856; 1952). On corre- 
sponding successive segmenta from the root apex 
backwards, the water and protein contents and the 
activities of dipeptidase, glycine oxidase and invertase 
have been measured, together with the number of 
cells in each t. From these date it bas been 
possible to indicate how the quantities involved 
change during cell growth. Four phases oan be dis- 
tinguished in the early cellular development. During 
& cell’s development in the meristematic region its 
volume increases slightly, the protein content b- 
ably decreases, and the:aotivities of thtee of the 
enzymes studied decrease. During the second phase 
there is & large increase in cell volume and protem 
content, and all enzyrnio activities Increase consider- 
ably. In the third phase, the oell increases in volume 
by increase in breadth, but rta protein content and 
enzyme activities decrease. The fourth phase 1B 
marked by cessation of growth and a continued 
decrease in protein content and enzyme activity. In 
discussing their resulta, the authors point out that 
the enzyme activity varies directly with the protein 
levelducing allio hanes, ana at the ene cis 
constituents account for, if not the whole, at least a 
considerable part of the total protein content. The 
possibility is considered that during cell growth there 
are changes in the composition and structure of the 
protein complex and that such changes are causally 
rel&ted to variation in the relative activities of the 
different enzymes. Whether cell growth is determmed 
by changes in the protein contents and other related 
topios are discussed. 


Stop-watches.and Chronographs 
INSTRUMENTS capable of measurmg and regording 
intervals of time to a fine degree of are 
required in many walks of life and particularly by 
the engineer and scientrfio worker in modern industry. 
Stop-watches and chronographs are mamly used; but 
few people understand the underlying mechanism, 
the degree of that can be expected and how 
to select the most suitable type for the work to be 
measured. The campletely revised and reprinted 
catalogue of high-precision Swiss stop-watches and 
chronographs, recently sued by the firm of Camerer 
Cuss and Co. (54-6 New Oxford Street, London, 
W.C.1), which has specialized in horology since 1788, 
is, in spite of ite small size, particularly valuable 
because it contains, m a preface, just those details 
whioh will assist the purchaser in the selection of the 
correct instrument. The function and action of the 
escaopement is explained, how imacouracies are 
reduced by proper choice of materialg and arrange- 
ment is discussed, and the necessity is streased for a 
periodical overhaul if & watch 1s to maintain a sfoady- 
state. Where it is necessary to have a certificate of 
accuracy, the Metrology Division of the National 
Physical Laboratory, leddington, will undertake an 
independent test. Watches required for the testing 
of electric meters are tested under the Electricity 
Supply (Meters) Act, 1936, to & specification issued 
d Morans of Weal and Pose The instruments 
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illustrated and described in the catalogue are of 
various types, including three-pressure action, in- 
stantaneous fly-back and restart, and split-second 
stop-watches and chronographs with time of day 
and of the wrist pattern. All Camerer Cuss instru- 
menta contain the jewelled pallet-lever escapement, 
a superior pattern, and are jewelled in all the principal 
bearings. 


Wave-lengths for Radlal-Velocity Determinations 
of Stars 


A PAPHR on ‘“Wave-Lengths for Radial-Velocity 
Detergunations based on Measures of One Hundred 
F- to M-type Stars” has been published by K. O. 
Wright in Publications of the Dominion Astrophysical 
Observatory, Victoria, B.O. (9, No. 8, 167-180; 1952. 
Ottawa: Quoen’s Printer. 25 cents), which gives 
the resulta of the author's investigations begun in 
1986 when he went first to the Dominion Astro- 
physical Observatory. Most of the plates that were 
measured had been previously taken for the absolute 
magnitude programme of Young and Harper, an 
account of which appeared previously in the Pub- 
ications (3, 1°; 1924), and were well exposed in the 
range 4000-4500 A. As many of these observations 
covered epochs not observed elsewhere, it was decided 
that the plates XXhould be measured for radial 
velocities. Unfortunately, Wright’s activities were 
transferred elsewhere when he had completed the 
measurement of about one-half of the plates; but the 
results obtained have proved very ‘instal. One object 
of tho measurement was to check the wave-lengths 
used in radial-velocity measurements of late-type 
stars, and preliminary velocities were derived by 
using Petrie’s system of wave-length standards 
(described in Contrib. Dom. Astrophys. Obs., No. 4, 
1946). The results for each line have been averaged 
for each spectral type from F4 to M8 on the Young 
and Harper system (Pub. Dom. Astrophys. Obs., 8, 1; 
1924), and the variation of velocity difference with 
spectral type has been the chief criterion in selecting 
the lines used in the investigation. The general 
resulta confirm that the “Lick Catalogue" (Pub. 
Lick Obs., 18; 1932) and the “New General Catalogue” 
(Pub. Lick Obs., 16; 1928) are, effectively, on the 
same scale and show that the velocities obtained are, 
on the average, 0:9 km./sec. more negative than the 
Mount Wilson velocities in the new catalogue. A list 
of nine stars is given of which the radial velocity 
may be variable, and only one of these hes been 
previously announced by the Lick Observatory. The 
range of velocity in these stars is at least 8 km./sec., 
and, as an individuel measurement should not in 
error by more than 2 or 3 km./sec., ıt is considered 
probable that the variation in these stara is real. 


Conference on Organic Evolution 


Tua National Institute of Sciences of India, 
encouraged by Dr. S. 8. Bhatnagar, recently 
celebrated the presence in India of the distinguished 
German biologist, Prof. Bernhard Rensch, by organ- 
izing a conference on organic evolution at New Delhi 
during March 6-8. The programme and abstracts 
issued by the oonvener, Dr. Sunder Lal Hora, show 
that more than fifty papers were read and discuased, 
half of tham bemg by non-Indian contributors. Four 
of the papers are by Prof. Rensoh and his colleagues 
on problems of relative growth; four more are by 
eminent Western scientista, including the veteran 
French zoologist, Dr. Louis Fage (on subterranean. 
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evolution), and the American pioneer on fotal 
behaviour, Dr. Lester W. Sontag; and eighteen are 
by leading British biologists, including Prof. J. D. 
Bernal, Dr. W. E. China, Prof. J. B. S. Haldane, Mrs. 
Haldane (Dr. Helen Spurway), Dr. S. M. Manton, Prof. 
P. B. Medawar, Dr. Joseph Needham, Dr. C. F. A. 
Pantm, Dr. O. W. Richards, Dr. E. S. Russell, Dr. 
W. R. ‘Thompson and Prof. F. E. Zeuner. The preface 
notes that all the British contributions, and some 
of the others, were secured by Mr. Cedrio Dover. 
These names are by themselves & tee of & 
lively and important symposium, the abstracts 
indicate that some of the most fundamental concepts 
of biology are directly attacked or implicitly discarded 
by the proposal of new approaches. Some papers, led 
by those of Drs. Pantin and Manton, are con- 
cerned with functional morphology.; and several 
Indian contributions are obviously inspired by Dr. 
Hora’s biogeogrephioel theories. The gene theory is 
not favoured by some authors, while others have 


-written within its conventions ; and, though the idea 


of adaptations in one way or another is almost & key- 
note of the symposium, it is also seriously criticized 
and modified, especially by Drs. Russell and Thomp- 
son. Indian biologists are not as well represented as 
they might have been if the organization could bave 
been more leisurely ; but the abstracts suggest that 
papers of wide general interest have been provided 
by Drs. E. K. Janaki Ammal, C. P. Gnanamuthu, 
A. K. Ghosh and A. Bose, Sunder Lal Hora, K. and 
C. Jacob, H. K. Mookerjee, Sivatosh Mookerjee and 
M. L. Roonwal. A whole number of the Bulletin of 
the National Institute of Sciences of India, which will 
be published within the new few months, will be 
devoted to thia symposium. 


Soclety for the Bibliography of Natural History 


Tae annual general meeting of the Society for the 
eii pr dd of Natural History was held at the 
British Museum (Natural History) on March 30. Mr. 
Walter Neoker spoke on ‘The Unsystematio System- 
atis, and Other Random Observations on Biblio- 
graphy in England and America”. It was reported 
that preparations were actively going forward for the 
production of the first part of the third volume of 
the Sooiety's Journal. The following officers of the 
Society were declared elected: Presidenti, Dr. J. 
Ramsbottom; Honorary Secretary and Treasurer, 
Mr. A. O. Townsend, British Museum (Natural 
History), Cromwell Road, London, 8.W.7; Com- 
mittes, A. G. Davis, W. N. Edwards, F. C. Fraser, 
F. J. Griffin, W. T. Stearn and C. Kirke Swann. 


Laboratory Animals Bureau Congress 


Tes sixth Laboratory Animals Bureau Congress 
was held at the Royal Veterinary College, London, 
during Maroh 27-28. Some two hundred and fifty 
technicians from all parts of Great Britain attended. 
The Congress was opened by the secretary of the 
Medical Research Council, Sir Harold Himsworth. 
Six short papers yere read by technicians, and ono 
long dne, on reproduction in mammals, by Dr. I. W. 
Rowlands, of the Agricultural Research Counoil 
Institute of Animal Physiology, Babraham. Visits 
were paid to the National Institute for Medical 
Research, Mill Hull, and to the Lister Institute at 
Elstree, and & programme of films of roological 
interest was shown at the College. Chairmen at the 
four seasions were Prof.-8. P. Bedson, Dr. L. Harrison 
Matthews, Dr. R. Lovell and Prof. R. E. Glover. As 
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in previous years, the Animal Technicians Association 
held ita annual general meeting at the time of the 
Congrees. The proceedings of the seen 
published im full in the Journal of the Animal Tech- 
nictans Association. 


Applied Microblology 


MICROBIOLOGY is now well established as & scientific 
disciplme, and the publication of the resulta of 
fundamental research is fairly well catered for m the 
journals of the scientific societies. In recent years 
the application of microbiology to the manufacturing 
and food industries, to agriculture, and to the many 
fields m which control of micro-organiams is demanded, 
has resulted in the ion of many papers of 
beer value which would, siarum d be out of 

in journals devoted to fundamental research. 
and even branches of industries, 
now Tae Dub the results of applied research, 
including microbiology, in their own journals. The 
Society of American Bactericlogists, by sponsoring a 
new journal, Applied Miorobtology (The Williams 
and Wilkins Oo., Baltimore 2, Maryland, U.S.A., 6 
numbers, bimonthly, per volume annually 68s.), 
evidently considers that there is a place for yet 
another journal designed, to judge from the general 
statement of aims and from the list of members of 
the editorial board, to embrace all flelds except animal 
and plant disease. The project is ambitious, and to 
achieve the apparent object there will have to be 
careful selection of papers, to avoid wandering into 
territory already catered for. The first number 
(January 1958) contains & catholic collection of 
papers, of which some at least have that wide appeal 
necessary to justify the appearance of another 
journal which must read. 


‘New York Zoological Society : Ald for Biological 
Research In Europe 


Tue New York Zoological Society has renewed for 
1958 ita ‘Point Four’ pro of aid to biological 
research in Europe. In 1952 the Society made grants 
for research to individuals and institutions in Austna, 
Belgium, Denmark, France, Germany, 
Holland, Italy, Spam, Switzerland and 
Turkey. This year funds will again be made available 
to research departments or individual investigators 
in universities, natural history museums, zoological 


parks, aquariums and non-profit biological r- 
atories. The use of funds is ited to purchase 
of specific itema of research i t, books and 


technical journals, and the costa Involved m providmg 
experimental material. It is not intended to provide 
assistance to personnel of medical institutions, com- 
mercial laboratories, government-sponsored pro- 
grammes or any programme concerned primarily with 
applied or economic biology ; however, individuals 
or groups in such organizations are eligible for aid in 
connexion with any fundamental studies of their own 
which are being carried out simultaneously but 
separacely. Applications for grants should be 
diues 4i Do Boe P. Niel oaia of the 
New York Zoological Society European Research 
Fund, Zoological Park, New York 60, N.Y. 


Insects of Micronesla 
. THs Bernice P. Bishop Museum, Honolulu, is now 
rting the project known as ‘Insects of Mioro- 
T menie" whioh was hitherto carried on by the Paoiflo 
Science Board of the United States National Research 
Council with funds from the Office of Naval Research 
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of the United States Navy; the National Science 
Foundation, Washington, D.C., has made a grant of 
15,200 dollars to the Bishop Museum to help in oon- 
tinuing the work for the next en months. The 
project is under the direction of J. Linsley Greemitt, 
&nd the results will be published by the Museum aa 
& special series. About four hundred thousand 


- specimens have been &aaeembled from Micronesia, and 


these are being studied by more than a hundred 
specialists representing some fifty institutions in a’ 
dozen countries. J. F. Gates Clarke, N. L. H. Krauss 
and Dr. Greesitt have been completing the fleld-work 
in the Caroline Islands ing 1952-53 under a 
contract by the Office of Naval Research. 


Announcements 


TEn Stas Medal of the Société Chimique de Belgique 

was presented to Prof. F. A. Paneth, profeasor of 

in the University of Durham, on the 

occasion -of the general meeting of the Society on 
Maroh 22. 


Pror. Jaaw Leray, of ihe Collège de France, 
Paris, has been elected a member of the Meahanios 
e Brae Vester Pech Chie Ge 
to the late Prof. E. Veesiot. Prof. Christian 
A of histology in the University of Parie, 

elected a member of the Arigtomy and Zoology 
Section of the Academy in succession to the late 
Prof. C. Pérez. 


Tem National Coal Board has appomted Mr. A, 
Whitaker to be director of extra-mural research. In 
addition to its own research establiahments at Stoke 
Orchard and Isleworth, the Board has extensive 
research interests in several research associations and 
also sponsors projects at & number of universities 
and with commercial firms. This work will in future 
be directed by Mr. Whitaker, who will be responmble 
to the director-general of research at headquarters, 
Dr. W. Idris Jones. Mr. Whitaker is a phymoist ; 
during the War he was with the Parnall Group of 
companies and was awarded the O.B.H. fon wore in 
connexion with aircraft equipment. 


Tam Zoological Society of London is offering & 
limited number, not exceeding six, of research 


* studentahips to senior undergraduates reading zoology, 


tenable during the summer vacation for a minimum 

iod of four weeks at the Society’s Gardens, 
Regent's Park, or at Whipsnade Park, where 
laboratory and other facilities are provided. Work 
which includes observations on living animals will be 
given preference ; experiments requiring licences are 
not allowed. Grants in aid of travelling expenses and 
& subsistence allowance for those living away from 
home may be awarded. Applications, giving par- 
ticulars of the applicant’s age and attainments and 
& brief outline of the work proposed, and supported 
by the head of the department m which he or she 
works, should be sent before April 30 to the Director, 
Zoological Society of London, Regent's Park, London, 
N.W.1. 


Iw a paragraph in Nature of February 21, p. 332, 
entitled “A Dommant Sex-linked Mutation in the , 
House Mouse", summarizing & paper by E. D. Garber 
published in Sotence, 116, No. 3004 (1952), the gene 
‘bent-tail’ and ite morphological effects were described. 
Dr. D. 8. Falconer points out that he had already 
recognized a sex-lmked gene, ‘tabby’, with Herre 
logical effects in the mouse (see Nature, 169, 

1952). 
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DISTRIBUTION OF ANIMALS AND PLANTS IN AFRICA 


WHOLE-DAY meeting of the Linnean Sooiety 

of London was held in the Society’s rooms at 
Burlington House on January 29. Tho subject for 
discussion was ‘Problems of Distribution of Annals 
and Plants in Africa’. In opening the meeting, the 
president of the Society, Lieut.-Oolortel R. B. Seymour 
Sewell, streased the importance of a sound taxonomic 
background to studies on distribution. Only when 
one knew with what species one was dealing waa it 
possible to answer questions regarding ita place of 
origm, method of spread and eventual isolation. 
Other studies of importance to the biogeographer 
were palmontology and climatology, including the 
study of past climates. 

The first paper was read by Mr. E. Milne-Redhead, 
of the Royal Botanic Gardens, Kew, who dealt with 
the distributional ranges of flowering plante in 
tropical Africa. Of the three arid regions, the 
Sudanese is by far the poorest and the south-western 
the richest floristioally. The northern savannas 
exhibit drier (Sudanese) and wetter (Guinean) zones 
characterized by the presence, in the former, of 
numerous species of Acacta.and, in the latter, of 
Isoberimnia. Brachystegia, which is abundant in the 
wetter part of the southern savannas, is absent from 
the corresponding rone of the northern. An additional 
feature of the southern savannas is the presence of a 
thicket vegetation in the dry areas of central Tan- 

. The Kakamega forest marks the extreme 
eastern limit of the Congo forest, which was at one 
time much more extensrve in U than it is 
to-day. The vegetation of U; is now largely 
secondary and very difficult to classify. The existenoe 
Wer Oe ee a 
and Togo is to be noted, as is the constriction of 
the Congo forest in the neighbourhood of the 15th 
meridian, which may mark the site of a former route 
for migration between the northern and southern 
savannas. The extension of forest into the savannas 
in the form of fringing foresta along the rivers should 
also be noted. The small relict areas of lowland 
forest along the east coast are floristi different 
from the Guinean and Congo foreste. Mr. Mime-Red- 
head concluded by describing distributions of indiv- 
idual species illustrating points of special interest. He 
ended with an appeal to szoologista to restrict the 
term ‘Ethiopian’ to the territory formerly known as 
Abyssinia instead of applying it, as now, to tropical 
Africa as & whole. 3 

Mr. R. E. Moreau, of the Edward Grey Institute, 
Oxford, followed with a paper on the distribution of 
African evergreen-forest birds. He began by stating 
that, contrary to general belief, birds are excellent 
roogeographioal material. Those of tropical Africa 
are very strictly confined to their habitata, so much 
so that where the latter form isolated ecological 
islands the avifaune frequently shows a high degree 
of subepecificity, an indication of the thorough repro- 
ductive isolation of populations even when these are 
. in close geographical propmquity. Over most of 
tropical Africa the 5,000-ft. contour forms the lower 
limit of the montane forest birds; but in certain 
areas, ag in the mountsins near the Indian Ocean, 
the transition takes place st altitudes as low as 
3,000 ft. speaking, it may be said to take 

lace between the annual isotherms of 18? C. and 21? C. 
Sune to the present very great restriction of most 


of the African montane forests and their isolation 
from the lowland forests, due partly to a dry climatic 
cycle and partly to human éxploitation, it can only 
be studied ın unbroken series in some areas of the 
eastern Belgian Congo and, on & smaller scale, on 
hills near the Indian Ocean. It is a remarkable fact 
that even in such areas as these the avifauns of the 
montane forest is almost as different from that of 
the lowland forest as it is from that of the savanna. 
Despite this, however, many montane species have & 
wide distribution in isolated forests. (An extreme 
example is afforded by the resemblance of the 
Cameroon Mountain avifauna to that of East Africa.) 
As against this the Abyssinian mountain fauna is 
much poorer than might be expected, while the. 
degree of subspeciation even on closely adjacent 
mountains in East Africa is high. In conclusion, 
Mr. Moreau suggested some possible features of the 
climatic history of the oontinent which might help to 
account for these facta. Viewed tn toto, however, the 

roblem of the origins of the present distribution of 
oret birds remains a most baffling one. 

The D e T morning seæion waa read by 
Dr. A. T. Hopwood, of the British Museum (Natural 
History), on the origm and history of the African 
mammalian fauna. He began by streasing the 
difficulty of dating the available fossil ramains. This 
arises mainly from two causes, the virtual absence of 
marine deposits and the difficulty of distinguishing 
ecological differences from differences of age. Like 
the birds, the mammals tend to be closely restricted 
to their preferred habitats, and in consequence distinct 
savanna and forest forms may be found in close 
geographical proximity. Oligocene deposita are rich 
in Hyracoidea and Proboscidea, both of which aro 
probably African in origin, although the Oligocene 
Proboscidea of Baluchistan have some very primitive 
features. The Oligocene of the Fayum and of 
Baluchistan is also very rich in anthracotheres. 
Large collections are available from the Lower 
Miooene of Central Africa. These have not yet been 
fully worked out; but the fauna is known to have 
contained primitive mastodons, very close to those 
of the Upper Oligocene of Baluchistan, well-developed 
chrysochlorids (an apparently autochthonous group) 
and many rodents and creodonts as well as the 
earliest known fossil aardvark. The latter may 
possibly have been a Lower Miocene or Oligocene 
invader. The Miocene fauna of Kenya shows a close 
resemblance to that of south-west Africa, exoept 
that the latter contains no primates. No Pliocene 
remains are yet known. The Pleistocene fauna shows 
a very close reagmblance to that of the recent era, 
many forme being scarcely even speoifloally distinct. 
Hippopotamus and giraffe first appear in Africa in 
the Lower Pleistocene and were almost certainly 
mvaders from Asia, perhaps from India. 

In the afternoon the chair was taken by Dr. W. E. 
Swinton. Mr. P. F. Mattingly, of the British Museum 
(Natural History), opened the session with & paper 
on the distribution of African mosquitoes. He 
by discussing the climatic limits of Chapin's faunal 
districts, speaking mainly with reference to the sub- 
genus Stegomyia. Only two species of this subgenus 
are naturally distributed throughout the Upper and 
Lower Guinean Forest districts, an example of the 
exclusive nature of the evergreen forest. Both species 
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extend into the surrounding savannas. To the north 
they are limited by the 40-in. isohyet which here seams 
to form the natural boundary of the West. African sub- 
region. To the east they extend into the 
forest, and the limit here seams to be an altitudinal 
one, about 5,500 ft. in the case of one species and 
about 6,000 ft. in the case of the other. .To the 
south this difference allows one species to spread up 
on to the Rhodesian plateau, while arresting the other 
at about 3,600 ft. and confining it to the western 
subregion. Evidence was brought to show that the 
effect of rainfall on distribution may be largely 
indirect, the operative factor being the subsoil water- 
level which determines the nature of the tation, 
and so of the microclimate. The existence of a West 
African savanna species with a disoontmuous dis- 
tribution in the coastal area of Natal and Zululand 
indicates & former much wider extension of the 
central African forests. The affinities and distribution 
of the East African Highland fauna were discussed, 
and attention was directed to the existence of & 
typical member of the African group of Stegomyia in 
a restricted area of eastern Asia. This was discussed 
in relation to the origins of the African fauna, and 
notes were given on geographical variation and the 
graphy af introduced species. 
Prof. P. C. O. Ute es Go 
Hygiene and Tropioal’Medicine, then read a pe 
the distribution of blood protozoa in Africa. paid 
that, with the exoeption of & few groups of special 
, this was practically a virgm fleld. In 
addition to the two factors discussed by previous 
speakers, the organiam and its environment, it was 
necessary to take account of two more, the host and 
the vector. There could be no roogeography of tho 
blood protozoa per se but for the fact that there 
oocur cases in which the host and the vector are 
present but the parasite is not. The factor of human 
interference was of special importance because man 
could act separately on parasite, host or vector, 
exterminating or reducing them or inoreaaing their 
numbers by importation, domestication or trans- 
portation to more suitable environments. The best 
parasites to study would be those whose hosta are 
static or have a limited range. Unfortunately, data 


concerning thege are scanty. Examples were then ' 


given from the malaria parasites, of which the human 
forms occur throughout Africa, except in deserts and 
above oertain altitudes (about 9,000 ft. in equatorial 
latitudes), the related Hsamoproteidm, the hamo- 
gregarines, the trypanosomes and the piroplaams, all 
of which show interesting examples of discontinuous 
or restricted distributions. 


Dr. W. E. Kershaw, of-the Li 1 School of 
Tropical Medicine, followed with a short paper on 
the ibution of human filarial parasites in West 


Africa. He said that the distribution of these parasites 
could be related in varying to the vegetational 
xones, though leas clearly than in free-living anmals. 
The human parasite Loa loa occurs, it is believed, 
&lso in monkeys. It is transmitted by biting flies 
(Chrysops), which feed on monkeys in the canopy and 
on man either on the ground ‘or in houses built on 
midges level with the canopy. The parasite is con- 
fined to the evergreen forest and disappears as soon 
as the forest fringe is crossed. Aocanthochoilonema 
,persians is also ubiquitous in the forest and absent 
from the mountain grassland, desprte the presence 
there of one of ita vectors (Culicoides spp.). It is also 
abundant, however, in the arid, eroded gragslands of 
the Bauch: plateau. It seams, therefore, that, in 
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this caso. vory different vegetational zonès oan pro- 
vide suitable oonditions for the maintenance of the 
parasite. 

This seasion concluded with a paper by Dr. E. B. 
Worthington, of the Conseil Scientifi pour 
l'Afrique au Sud du Sahara, on the ution of 
freshwater organisms. He said that the continent 
could be divided into ten aquatic regions, but confined 
his remarks mainly to the eastern and central area 
comprising aix régions, tbe Nilotio, Victorian, .T'an- 
ganyikan, Nyasan, Zambesian and East Riverain, 
pointing out that these were not all coincident with 
ii pe E ra chapped Cun goer 

ecological conditions formed more potent barriers 
than dry land. Small freshwater organisms and even 
fish may become airborne at times. Discussing the 
mode af arsi of present-day distributions, he sug- 
gested a hypothesis, based on past tectonic and 
climatic changes, to account for the pi 
presented by the groar lakes of Bast Afri This 
hypothesis, he said, had first been ‘put forward 
twenty years ago, but it had stood the test of time 
and still seemed worth restating. Active work was , 
in progress and details were continually being filled 
in. Finally, he directed attention to the great interest 
of studies on such phenomena as the Haplochromis 
species swarms of Lake Victoria for general evolu- 
tionary theory and for our understanding of the 
mechaniam of speciation. He said that, despite 
criticiam, he still adhered to his opinion 
the importance, in this connexion, of the absence of 
predators. He concluded by referring to the factor 
of human interference. This had a long history but 
had recently been intensified by such developments 
as flah farming and the use of fish in the control of 
disease. In some cases it waa irretrievably altermg 
local conditions before sufficient had been learnt 
about them. 

The whole of the e 
&n open discussion. 
tho. Gümumon, in tho Preomdengo df she. Linnaan 
moe in the ibis cod d the Linnean 


session was devoted to 
ations of the principel 


THE BIRTH OF FLIGHT’ 


By the Richt Hon. LORD BRABAZON OF 
TARA, P.C. 


LTHOUGH from earliest times amoke must have 

been noticed to arise from fire, it was not until 
the eighteenth century that the brothers Montgolfler 
realized the principle of using hot air to make a 
balloon rise. Yet such & primitive people as the 
Australian aborigines invented the > which 
aerodynamically shows three remarkable character- 
istios : the lift obtained from a surface which. is flat 
on the underneath but curved on the top; the 
receasion of the axis of rotation due to a force on one 
side of the rotating body; and the auto-rotating 
effect of a boomerang due to the a of kinetic 
energy into rotational energy (at the of ita flight 
the boomerang rotates more violently than when 
launched). 
^ Nature provides a varied selection of methods of 
flight. Thus there are the gliding seeds, of which & 
number among the conifers give remarkably long 
glides, and auto-gyration in Nature is illustrated by 

ae Dacourse delivered at tho Royal 

Institution on February 20. - ' 


wo 4»4 April 1l, 1953 


the fall of an ash seed which, with but one wing, 
rotates at a high speed and oan be carried a long 
way by the wind. Tho flapping wing is the moat 
obvious mechaniam of flight observed in the animal 
world; but the position occupied by birds both in 
normal flight and in landing clearly shows the 
impossibility of demgning a machine along these 
lines by an engineer. 

Mr. R. T. Parham; of the Society of Model Aero- 
nautical Engineers, has built two remarkable flying 
models (demonstrated, during the Discourse): one & 
helicopter which remains almost stationary in mid- 
air, and another of the flapping wing type, weighing 
complete leas than ł oz., whioh performs most 
creditably. 

It is curious that nobody seems to have studied the 
gliding of birds with wings of high ratio (that 
is, long and narrow), such as the or albatross, 
which can achieve & gliding angle of about 1 i 12 
(tho modern gli can now exceed this, the 
limit bemg about 1 in 42); had this type of gliding 
in Nature been studied earlier, there is nothing that 
our ancestors could not have constructed along these 
linee, even with the materials available two thousand 
yeara ago. 

Bir George Cayley (1774-1857) was & pioneer who 
should be remembered, for not only did he invent 
the hot-air engine and the tension-spoke wheel, but 
he also made very remarkable model gliders. Cayley 
had correspondence with Stringfellow mae ne 
POTE AE DM onde ee ae 

tation from one qf his letters—' Modem 

w, I assure you before flight is safe a hundred 
necks will be broken” —is & classical understatement 
in prophecy. 

“Royal Aeronautical Society was born in 1866; 
but it was not until 1896 that Lilienthal, a very 
great man, started his series of glides which may be 
looked upon as the basic begmning of modern flying. 
Chanute biplanes with movable surfaces were the 
inspiration of the i ta in gliding made 
by the Wright brothers, and in 1902 they made more 
than a thousand glidea, some as long ae 600 ft. in 
winds up to 86 m.p.h. 

to one side the flights of Santos Dumont 
with powered airships early this century, the history 
of power flight is marked by the ta in 1894 
of Bir Hiram Maxim and by the machine which 8. P. 
Langley built in the United States. After efforts had 
failed to launch the Langley machine from the air 
off a scaffolding instead of along the ground, the 
experimenta were abandoned on December 8, 1908, 
and nine days later, on December 17, the Wright 
brothers made their first flight ; 
machine would or would not have flown is problem- 
atioal, but if it had been launched another way it 
certainly should have risen. 

Remarkable developments in the construction of 
ial cun ad es ee he 

al and the V-type Antoinette. The 
Antoinette machine flown by Latham only just 
to cross the English Ohannel on. two occasions, and 
this feat was achieved by the Blériot machine in 1909 
with its three-cylinder air-cooled engine. Although the 
Americans and French would appear to have 
dominated the early stages of power flight, yet the 
British achievements with machines flown by Cody, 
Roe, Moore-Brabazon and others should not be 
overlooked, and remarkable work was done by 
Edward Busk at the Royal Aircraft Rstabahmant 
well before the First World War. 
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PARLIAMENTARY AND SCIENTIFIC 
COMMITTEE 
ANNUAL REPORT FOR 1952 


annual report of the i and 
Scientific Committee for 1952* lista addresses 
and discussions at meetings of the general committee 
during the year. Included among these addresses 
are that by Lord Woolton on government organiza- 
tions concerned with research and technology, by 
Dr. J. B. Conant on Anglo-American sotentific 
relations, by Mr. T. M. Herbert on “The | Present 
Boope of the Railway Research ' and by 
Sir Andrew MoCance on “Application of Research in 
the Steel Industry". Addresses were also given on 
"Management and the Better Use of Scionce and 
Technology in Industry", and, followed by dis- 
cussions, on “Foot-and-Mouth Disease" and the 
“Shortage of Science Teachers and ita Consequences’. 
The report records the motion tabled on December 

5 by Mr. Austen Albu but not debated ; this motion, 
after recording the necessity for a great expansion m 
exporte—particularly of those goods which require 

for their deign and manufacture a high degroe of 
research, technological development and scientific 
organization of production—urged the Government 
to take all possible steps to accelerate the more 
intensive application of the results of research and 
scientific discovery. For that it recom- 
mended that particular attention should be paid to 
the importance of ensuring: (1) adequate and long- 
term for -financing imdustmal and 
agricultural research, whether by individual firms, 
research associations, government establishments or 
ential action necessary 
to ensure the fullest appreciation and application of 
the results of that research ; (2) the use of the capital 
mvestment programme to encourage more rapid and 


-effective applications of the resulta of scientific 


research in the agricultural, industrial and Colonial 
flelds, with adjustments of taxation to assist small 
businesses engaged on work of seientiflo develop- 
ment; (8) the provision of the best poesible scientific 
advice at high levels in connexion with all policy 
decisions relating to capital mvestment, imdustrial 
re-organization and controls concerned with the use 
of man- and materials; and (4) an morease 
both absolute and relative in the number of scientific 
workers and technologists in all industries and 
accordingly the most rapid possible expansion of the 
facilities for their education in the universities, 
technical colleges and other educational establsh- 
ments by the provision of sufficient money and 
materials and by steps to improve the supply of 
science teachers for the schools. 

As & result of further meetings of the Colonial 
Sub-Committee, & memorandum dealing with ques- 
tions relating to education, agriculture and fisheries, 
health, forestry and the future of the Colomal 
Development and Welfare Fund was prepared, and 
approved by the General Committee on December 
16. In connexion with the last-named Fund, the 
memorandum included the following statement. 

“All plans for the effective application of science 
and technology in the Oolonial territories depend to a 
large extent on the availability of funds from this 
source, and as most of these plans are inevitably of 
& long-term nature it appears desirable that the 
Py. 84. (31 Palace Street, London EWI) uid 
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funds should not only be increased in volume but 
that arrangements should be made for sufficient 
monies from them to be available for several decades 
ahead. This is particularly important so far as 
asistance to Colonial education is concerned. “Our 
review of the evidence which we have heard leads us 
to the conclusion that progress towards the better 
application of soienoe and technology in Colonial 
territories primarily on ies for 
elementary cation being widely extended. Until 
education is so broadly based that the vast majority 
of the indigenous population has become literate 
there will be no chance of obtaining technically 
trained fleld workers in sufficient numbers; nor will 
such field workers as do exist be able to obtain from 
villagers and peasantry that'degree of intelligent 
co-operation without which theory, however sound, 
can never be translated into practice. 

“It appears unquestionable that the successful 
develops a of the Colonial Empire depends chiefly 
on the more efficient application of modern scientific 
knowledge and methods in such flelds as agriculture, 
forestry, medicine or veterinary science and in other 
activities connected with the development of natural 
resources. But such efficient application depends in 
ita turn’ very largely upon the technical competence 
of the indigenous populations and their ability to take 
an active part in the process.’ 


BUDGETS OF THE SCIENTIFIC 
DEPARTMENTS OF THE 
UNIVERSITY OF CAMBRIDGE 


By Sr LAWRENCE BRAGG, O.B.E., F.R.S. 


N analysis has recently been made of the reour- 
rent annual expenditure for seventeen. scientific 
departments in the University of Cambridge. A brief 
summary of the figures is given below, as they may 
be of general interest. I am much indebted to the 
Unversity treasurer, Dr. H. M. Taylor, for providing 
me with the material and sasisting me in preparing 
this . The figures relate to the financial 
year 1060-61. 
lanation of the basis of the analysis is 
ie Pree E ane bee 
of the expenditure m the Cavendish Laboratory, and 
& reasonable allocation of the budget between 
research and teaching shows that one research worker 
costa as much as ten full-time undergraduates. In 
arriving at this figure it is reckoned that‘the time of 
the staff is divided equally between teaching and 
research, and other items, such as assistants’ wages, 
materials and apparatus, are allowed for. The ‘cost 
' per effective research worker’ is arrived at by adding 
to the number of staff, holders of research fellowahipa 
and scho and Ph.D. students, one-tenth the 
number of -time undergraduates (due allowance 
being made when undergraduates only get & part of 
their teaching in the Laboratory), and dividmg the 
total: itemized conta by tha total anmha ao obtained. 
In the Cavendish Laboratory, for example, an 
estimated cost of £755 per ‘effective research worker’ 
ies & cost of £75 & year for an undergraduate 
student. It must be remembered that the last figure 
only represents the University’s contribution to his 
teaching, a very substantial part of which is provided 
by his College. 
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The expenditure includes the contributions to 
research made by outaide bodies such as tho 
ment of Scientific and Industrial Research and other 
government bodies, and by industry ; in other words, 
the complete Budget of each department. The capital 
cost of buildmgs and of large items of equipment 
such as the cyclotron is not included ; ane 
expenditure of maintenance and of viding 
asistante to run apparatus has been 
account. Aror ENS aba cr aa oP ake 
central administration and of the services of the 
Buildings aie is added to the budget of each 


For the aoiantifis departments as a whole the staff 
and students are made up of: graduate staff, 840 ; 
research studenta, 58l; 2,870 ; 


Tho volume of the buildings is 12- "197 million cu. ft., 
the volume per ‘effective research worker’ being 
15,000 cu. ft. The current expenditure during ilie 
financial year 1950-51 for the scientific departmenta 
is as follows : 




















* The annual 
is £2-5, a thas ot toons 


ot heak, lit and water per thousand cable fet 


When a research student is admitted to one of the 
Cambridge laboratories, he is therefore in effect being 
given & research grant of £740 a year. This does not, 
of course, imply that, if an extra research worker is 
taken on, the is automatically increased by 
this amount, or vioe versa if the number drops, since 
many of the charges are fixed charges which can only 
be altered P ON a apr or contraction of 
the department taking over & long period. The 
figures do not include necs der acini, Boholarshipe or 
maintenance allowances paid to research So Kar 
who are not on the staff. If wo take theee granta to 
be on the average £500 a year, the cost to the com- 
munity of maintaining 4 scientific research worker at 
Cambridge is, in round figures, £1,250 a year. 

The figures for individual departments vary oonsid- 
erably, but most lie in the range £600-900 a year. The 
costs of physics and chemistry, which are the largest 
scientific departments, are very close to the average 
value. For the Cavendish Laboratory the staff and 
students are made up of : ante ata, 32; reeeerch 
Studente, 117; un uates, 544 ; and assistant 
staff, 88 ( (including research asistanta). The expend- 
iture for the Cavendish Laborstory is as follows : 











£131,467 
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As might be expected, costs for the literary 
faculties are considerably lower. When calculated 
on the same basis of one research worker being 
equivalent to ten undergraduates, the average figure 
ee ee Mura fie 
scientific i Assistants’ wages, supplies and 
services are expensive items in the scientiflo budgets. 


DEPOPULATION AND RURAL 
LIFE IN SCOTLAND 


1948, the Social Survey of the Central Office of 

Information was asked by the Department of 
Health for Scotland to carry out, in selected areas of 
Scotland, an investigation into rural living conditions 
and the causes of rural depopulation. The three areas 
were the Solway counties of south-west Scotland, 
the Tweed Basin, and north-east Scotland, within 
the counties of Aberdeen and Banff. 

The Solway area was the subject of a detailed 
report. In the other two areas the results of the 
investigatiqns showed that conditions there differed 
only slightly from those obtaining in the south-west. 
A cursory examination of the three seta of results 
revealed that, in the districts that Were surveyed, the 
main problems of rural life remained the same, 
although sometimes presented with slightly different 
emphases. It seems possible, therefore, that the 
same kind of remedial measures would be applicable 
to all the areas. On the other hand, the 
analyses of the resulta from the Solway survey left 
in doubt the fundamental factors that had caused 
the decline of the population of the area. An attempt 
has therefore been made to isolate these factors with 
the aid of material from the Tweed and the Aberdeen 
inquiries, together with the resulta of a postal 
questionnaire sent to persons known to have migrated 
in the preceding twenty years*. 

A summary of the major findings ahowed that, in 
the rural arees studied, a tenth of the adult tion 
said they would er to move away; the 
proportion varied county to county. Wigtown- 
shire and Peebleshire ‘showéd a rather higher pro- 
portion of potential migrants (those counties being 
more isolated and less well served with modern 
amenities than others), while in the better-served 
counties of Selkirk and Berwick the proportion was 
somewhat lower than the average. Daly e eal 
mung (IT per aant) ) of the potential migrants 

iude glee do Gore UR a year of Mn 
rige interview, &n &verage of 1-7 per oent 
of the adult ion of the survey areas whose 
desire to move had reached the stage of action. 
People related to earlier migrants tended to become 
than people who were not so related. They were 
also rather more conscious of the advantage of urban 
forms of life. 

Analysis 
ment, the building industry and the personal service 
industries produced a rather higher than average 
proportion of potential migrants. In contrast, there 
was a significantly smaller proportion of potential 
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mip T ein] those employed in agriculture, 
from people who were retired or had no occupa- 
tion. On the other hand, the desire to migrate was 
most y found among professional workers, 
clerical workers and the i and executive 


potential migrants. Within agriculture, farmers, 
bailiffs and foramen showed the smallest proportion 
of potential migrants of all occupations. 

The desire to move was expressed rather more 
often by the young and the sing gie pople ha by tho 
old and the married. Thus, w. of the general 
population of the survey areas 20 per cent were under 
thirty years of age, among the potentialfy migrant 
group 87 per cent were of this age 

Th» ethaatiaa of the intuenant s dwelling hed only 
a small degree of association with his desire to move 
or to remain. Thus, le living in an isolated 
house, or in & house situated in a small lonely group, 
were leas likely to wish to move away than le 
living in the burghs. Bailey. people whose ko 
had no road access were leas to wish to move 
than people living on main and other metalled roads. 
There was & degree of association, however, 
between the informant’s subjective- estimate of the 
convenience of the location of his home and the 
desire to move. Nearly three times as many people 
who said their homes were situated inoonveniently as 
of those who thought them conveniently located said 
they wished to move to a town. The majority of 
houses i 
were in or 
the actual conditions of housing and 
survey areas showed that the households of potential 
migrants were, slightly more often than the average, 
enjoying & mam water supply and main drainage, 
and were more often provided with gas, electricity, 
telephone and refuse collection services. 

Visits to burghs were rather more frequent among 

migrants than among other people. The 
reasons for their visits laid & rather greater emphasis 
upon social calls and entertainments than upon 
business and marketing, compared with the rest of 
the rural population. 

The reasons which potential migrants gave for 
their preference appeared to fall into the following 
major categories: the desire for a better job; the 
deaire to escape rural loneliness and stagnation ; the 
wish for change and new experience; and mis- 
oellaneous answers of which a considerable proportion 
referred to factors such as marriage, transfer by 
employer, and personal family reasons. Replies to a 
postal questionnaire ahowed that migrants had made 
a considerable advance in occupational skill and 
position after leaving rural areas. As many as 50 per 
cent of past migrants said they would not have 
moved away from the countryside had a better 
choice of jobs been available there. y 

From these findings it is diffloult to point without 
hesitation to any single factor which has led to the 
process of depopulation. The lanations given by 
Tact and ‘potential migrantá for that wih to aigrate 
offer the moet solid indications as to the causes of 
rural Both in the past and to-day the 
desire for oocupetional advance & to have been 
the most frequent cause of mi on, while evidence 
suggests that migration has, in , been accompanied 
by & rise in occupational status. Secondly, there was 
& desire to escape from the stagnation and solitude 
of rural life, a desire for new experience and the more 
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vivid social life of the towns. Thirdly, there was the 
migration brought about by rural-urben inter- 
marriage (probably accelerated by the War) resulting 
in homes being set up in the towns where the husband 


or wife was already living. Fourthly, same moved - 


or wished to- move for a number of circumstantial 
reasons, such as ill-health, family reasons, transfer 
by employer, and so on. Finally, there was a 
miscellaneous group: of reasons such as bad ‘climate 
in the rural areas, or children’s education. 

These answers make little reference to the general 
environmental conditions of rural life, such as 
housing, public services, entertainments, and trans- 
port. `A oareful analysis of the environmental 
conditiond of informanta showed that in many 
respects potential migranta were no worse off than 
the remainder of the population, and in same ways 
were actually better i on an average. There 
is, iù fact, a suspicion samall improvements in 
housing and amenities in rural areas have served to 
whet the appetite of those who have proflted by them 
rather than to satisfy it. It cannot be said that 
material factors at any time take the oentre of 
the stage in the exammation of the causes of de- 
population. 

The aim, therefore, must be to make possible a 
satisfactory mode of life for the rural people on & 
standard which can be compared favourably with 
urban conditions. In this way any sense of inferiority 
among rural dwellers can be avoided, while fulfillmg 
their need for self-respect. Such an outcome can be 
achieved in part by the provision of a more varied 
fleld of rural employment; but it must probably be 
accompanied by fundamental improvements in rural 
amenities. Better jobs in the country, it seams, must 
have their counterpart in the possibility of a standard 
of living that the people have came to expect. 


ABSORPTION OF POLYMYXIN 
BY BACTERIA 


By Dx. A. V. FEW and Dr. J. H. SCHULMAN 


Department of Collold Science, Free School Lane, 
Cambridge 


TE five members of the polymyxin group of 
antibiotics, A, B, C, D and E, have been ghown 
to possess similar antibacterial spectra and potency!. 
Considerable evidence has &ocumulated'-* indicating 
that the polymyxins are rapidly bactericidal and not 
bacteriostatic, although in one paper it was sug- 
gested that polymyxins A and B are bactericidal for 
small mocula and -bacteriostatio for large inocula. 
In assay experiments, the marked dependence of the 
minimum lethal concentration of polymyxin upon 
the size of the inooulum?t that becterial 
absorption of the antibiotic 1s high. 

This communication describes experiments on the 
&beorption of polymyxin E by washed suspensions of 
several Gram-negative and -positive bacteria. The 
release of soluble cell constituents, initiated by the 
presence of the antibiotic, and pare an absorp- 
tion maximum in their ultra-violet spectra at 260 mu, 
has been followed concurrently. Free purines and 
pyrimidines contribute to this maximum’, Since 
microbiological assay of polymyxin is both tedious 
and not capable of high precision, a simple and 
acourate method has been developed based upon the 
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obeervation!* that the polymyxins form stable uni- 
molecular films at the air, interface when spread. 
upon 70 per cent (w/w) ammonium sulphate solution. 
Fig. 1 shows the force/area curves for polymyxin A, 
B, D and E obtained using a standard i 
Adam surface balance. Full details of the 
of these films and estimations of the 
weights of the antibiotics have been described else- 
where’*. To determine the concentration of poly- 
myxin in aqueous or buffered solution, an aliquot is 
spread upon the ammonium solution, and 
the area at a surface pressure of 16 dynes/om. (where 
compressibility is at & minimum) is compared with 
that of the standard force/area curve of the particular 
polymyxin at the same surface pressure. - The con- 
centration of the polymyxm solution then follows by 
proportion. The method is rapid, requires leas than 
0-5 ml. of solution, and oan detect the polymyxins at 
& concentration of leas than 5 pgm./ml. to + 10 per 
cent and at 100 ugm./rmnl. to + 1 per cent. 

For the absorption i the bacteria were 
harvested after 16 hr. growth at 37° C. and washed 
four times with 0:01 M phosphate buffer, pH 0.3, 





Fig. 2. Bacterial tion of M. Ps. demitrifeens, 
Brag repent ale d 


. p 
—@—; S. aureus, —0 — ; and P. milperis 
phosphate buffer, pH 6:3, 25° C. 
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Fig. 3. Release of bacterial cellular material pos an 
E MED Rus LONG. Tho curves are. for 
the arp pon dun to free E. Ps. dentin t, 
—Q9—; B. ,;—9—i . oo, —0O— ; Str. 
—6— ; B. eres, —O—; and P. —o—. 00M 
phosphate buffer, »H 6:3, 0. 


bens Di ritieni , care being taken to remove any 
&utolysed organisms present. The bacteria were 
nded to 1 mgm. dry wt. in 0-01 Af phoe- 
phate buffer alone and buffered solutions of poly- 
myxin E sulphate. 3-ml. samples were incubated 
for 20 min. at 25° O. The organisms were then 
removed by centrifugation and the supernatant 
solution finally cleared by reoentrifuging. Aliquota 
of these solutions were then assayed for (a) residual 
polymyxin by the above method, and for (6) the 
presence of released cell constituents absorbing at 


260 mu, using a Unicam photoelectric spectrophoto- ` 


meter. The control experimehts in the absence of 
polymyxin showed that the amount of cellular 
material released during the incubation period and 
forming an insoluble monolayer on the ammonium 
sulphate was very amall, but where necessary was 
allowed for in the calculation of polymyxin absorbed. 
Also with certain organiams (M. ious and B. 
subtilis) almost complete absorption of polymyxin 
was obtained at low antibiotic concentrations, giving 
rise to trough areas no greater than those of the 
control. This indicated that the cellular materials 
released did not form monolayers upon the salt 
solution and hence did not interfero in the assay 
method. , 

The polymyxm E absorption isotherms and 
released cellular material isotherms for six organisms 
are shown in.Figs. 2 and 3. Determination of the 
sensitivities of the organiams by streaking 24-hr. 
broth cultures upon nutrient agar containing in- 
creasing quantities of polymyxin E showed that Ps. 
denitrificans, B. subtiles and B. oolé were all inhibited 
by 5 ugm./ml, whereas S. aureus, P. vulgaris and 
Sir. fæcalis were not inhibited by 100 ugm./ml. The 
resulta indjoate that more polymyxin is absorbed by 
the sensitive organimms duh highly resistant 
bacteria. The initial absorption process is complete 
at polymyxin concentration in the supernatant of 
100-150 ugm./mL, after which further absorption is 
slight. Of four strains of E. col investigated, 
three showed agglutination phenomena which were 
maximal at tant concentrations of 150 
Ugm./ml. Similarly, Latterade and Macheboeuft 
have shown that the R form of Æ. colt is agglutinated, 
whereas the S form which contains the O antigen is 
not. Suspensions of Ps. denitrificans containing the 
antibiotic exhibit an increase in optical density also 


NATURE 


645 


maximal at 150 panimi; and may be due to forme- 
tion of an insoluble complex between bacterial com- 

nenta and polymyxin similar to those demonstrated 
ewes lymyxin and yeast ribonuoleio acid’! and 
Borum 13. Fig. 3 shows that, in the case of 
the highly resistant organisms, polymyxin causes no 
significant increase m.the release of material pone 
absorption at 260 my. when compared with untrea 
control oells. With sensitive bacteria, however, the 
presence of polymyxin causea & rapid release of 
cellular material which is complete at low conoen- 
trations of polymyxin in the supernatant. Experi- 
ments with B. subside showed that ‘the absorption of 
polymyxin and release of material ahowing absorption 
at 260 my. were rapid and unaffected by incubation 
times between 5 and 60 min. 

It is evident that one of the affecta oocurring 
immediately after the exposure of sensitive bacteria 
to polymyzxin is & disturbance of the oamotio r- 
ties of the organisms and consequent rapid release of 
cell materials. In this connexion, it has been shown 
that the injection of polymyxin Æ to a concentration 
of 0-5 ugm./ml. beneath certain oriented monolayers 
resulta in absorption and rapid penetration of the 
monolayer, although the depreasion of surfice tension 
of a polymyxin # solution at this concentration 
would be leas than 0-1 dyne/om. 

We wish to thank the Wellcome Research Labor- 
atories for the polymyxms, Dr. E. F. Gale for certain 
bacteria, the De of Pathology, Cambridge, 
for culture media and the Medical Research Council 
for a personal grant to one of us (A. V. F.). 
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CHROMATOGRAPHY OF 
THE GROWTH SUBSTANCES IN 
PLANT EXTRACTS 


By Pror. T. A. BENNET-CLARK, F.R.S., and 
N. P. KEFFORD 


King's College, London 


A METHOD for the chromatographic separation 
of plant growth substances was described by 
Bennst-Olark and Tambiah at the Society of Experi- 
mental Biology conference in January 1951. Later, 
they i details of this method’, which Luck- 
will? has also employed. 

For the &uooemsful routine chromatography on 
paper of plant extracts, the original technique has 
béen modified. The plant tissues examined have 
usually been seedlings, which were choeen for their 
possible use in subsequent growth studies, and since 
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these were found to be relatively poor in growth 
substances (compared, for example, watts many mem- 
bers of the Oruciferss), considerable purification was 
found to be necessary before the extracts could be 
successfully chromatographed. In order to simplify 
purification, etiolated tissues were used, and then it 
waa found that the extreof fraction containing the 
acidic substances could be chromatographed without 
further tion; however, the ion oon- 
taining neutral and &lkaline substanoes usually 
would have required treatment to remove oils. 

The methods used were as follows: macerated 
PARE edP uM Capraoted with aloohal for: twenty 
our hours at — 5° O. The alooholio extract was 


buda: by centrifugation, concentrated under `~ 
ced preesure and the aqueous residue extracted 
with ether at pH 3. The eter extract was treated | 
with sodium bicarbonate solution, which was separ- 
ated and then acidifled and re-extracted with ether. 
The ether-soluble acidic substances from the plant 
extract, obtained in this final ether extract, were 
suitably concentrated and applied to the starting line 
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of a chromatogram, as & spot or a strip ae 
dropping pipette in, a stream of nitrogan. Tho 
chromatograms were developed in isopropyl alcohol : 
water :: 10: 1, with ammonia in the base of the tank 
and, perallel with the extract, guide spota of the 
known growth substances indole-8-acetio acid and 
indole-8-acetonitrile could be run and their positions 
detected at the conclusion of the development by 
spraying with & ferric chloride — perchloric acid mix- 
ture and nitrous acid — pida auc prd e E 
The biological testing of developed chromatograms 
using subapical sections of Avena ooleoptilee waa 
described viously!. A second biological test has 
been used m which the section 1-5-3-0 mm. fram the 
tip of pea (Pisum sat&eum var. The Pilot) radioles, 
grown in moist sawdust for four days at 22° O., were 
shaken at 25° C. for twenty-four hours with 2 ml. 
' 1 per cent sucrose solution containing the growth 


of paper squares in the 
test liquid, as used in Avena coleoptile bioassay method, 
could interfere with the pea root bioassay method, 
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the latter was mainly used for teetmg solutions of 
growth substances eluted from chromatograms. To 
obtain these eluted solutions & large amount of plant 
extract was applied to paper as a strip and was 
developed parallel with & spot of the same extract. 
The chromatogram developed from the spot was cut 
into 2-5-om. x 2-5-om. squares and bioassayed, thus 
locating the active areas; the parallel active areas 
were cut from the large chromatogram and eluted by 
boiling with aloohol and ether. 

The resulta described below have been obtained 
with a variety of etiolated seedlings and roota, of 
which the following are examples: pea (Pisum 
sativum) shoots and roots, broad bean (Viota faba) 
shoots and roots, sunflower (Helianthus annwus) 
shoots, maize (Zea mays) roots, potato tubers and 
shoots, and Aegopodium rhizomes. 

On all the chromatograms of the acidic fractions 
of ether extracts of shoot and root material which 
have been bioassayed, three active areas have been 
clearly detected. Figs. 1 A and 1 B show the results, 
ın the form of & histogram, of bicassays with Avena 
coleoptile sections of chromatograms of extracts of 
broad bean shoots and broad bean roots, ively. 
The position of an indole-8-acetio acid guide spot is 
shown 88 IAA. 

The central active area (Rp = approx. 0-3) cor- 
responds with indole-8-acetic acid, which can be 
detected in this position as a characteristic coloured 
spot when & chromatogram of an extract of plant 
material rich in this substance is sprayed with 
Fet-t- perchloric reagent. In addition, serial 
dilutions of eluates of this area, when tested for 
Avena coleoptile section extension and pea root 
section extension, give typical growth-concentration 
curves. ing that the active area with Rp value 
leas than that for indole-8-acetic acid, as ahown in 
Figs. 1 A and 1 B, corresponds to one substance, the 
term accelerator-a i8 suggested for it, and if the same 
applies to the area with Ry value greater than 
indole-3-acetic acid, then the term inhibitor is 

for that substance. Accelerator-~ and 
inhibitor-B have been eluted from 
and serial dilutions of the eluates have been assayed 
for Avena coleoptile extension and pea root section 
extension; and m Fig. 2 the extension of 
the sections over onginal length has been plotted 
against the logarithm of concentration. The con- 
centration scale was arbitrary, normal or unity being 
the concentration obtained if all of the eluate were 
dissolved in the same number of ml. of solvent as 
grams of plant material were extracted to give the 
eluate. The shape and the position relative to the 
axes of the curves shown in Fig. 2 are typical of 
eluates obtained from several different sources. It 
may be noted that accelerator- has a very consider- 
able root-growth -promoting effect in ‘physiological 
concentrations’. 

Two points of interest arose from an application 
of the chromatography of plant extracts to & growth 
study involving the rhizomes of Aegopodium poda- 

ia, regarding which we possess special informa- 
tion*. Fig. 3.4 reses ag & histogram the results 
of a bioassay of & matogram of the acidic fraction 
of an ether extract of these rhizomes. Aooelerator-a 
was clearly detected ther with an accelerator, not 
previously encoun except possibly in traces, 
which runs very close to the solvent front. This new 
accelerator has been shown by Ry comparison, also 
by the characteristic colour reaction on spraying with 
nitrous — nitric acid and by similarity in growth 
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effecta of & series of dilutions, to be very probably 
indole-3-aoetonitrile*, which although not an acid is 
carried to some extent from an ether solution into 
sodiam bicarbonate solution and back to ether on 
re-acidifloation. Al the chromatogram recorded. 
in Fig. 8.4 did not show it, chromatograms of larger 
quantities of rhizome extract indicate the presence of 
indole-8-&oetio acid and inhibitor-B; however, from 
the evidence shown it is clear that the activity of 
the indole-8-acetonitrile in these rhizomes is greatly 
in exoees of the &otivity of the indole-3-aootio 
acid. 

The Aegopodéum rhizomes oan be fed artificially 
with indole-3-acetic acid or with 2: 4-dichlorophen- 
oxyacetic acid; oech of these treatments causes & 
characteristic and very considerable modifleation of 
their growih-retes and geotropio response’. These 
feeding treatments caused a marked change in the 
chromatogram of the extract as shown in Fig. 3 B, 
which is of an extract of rhizomes grown in mdole- 
3-acetic acid, and Fig. 3 0, which is of rhizomes 
grown in 2: 4dichlorophenoxyacetio acid. Indole- 
S-acetic acid clearly entered the rhizomes, consider- 
ably increasing their normal content, and 2:4 
dichlorophenoxyscetic sord, which runs on the 
chromatogram at an Rp value between those for 
inhibitor-B and indole-3-acetonitrile, also entered in 
quantity. Neither treatment produced any obvious 
change in the concentration of accelerator-a, in- 
hibitor-B or indole-3-acetonitrile. 

Of particular interest i8 the occurrence in Aego- 
podeum podagraria rhizomes of indole-3-acetonitrile, 
which previously has been reported only in members 
ofthe Cruciferss. Activity due almost certainly to the 
nitrile has also bean found in chromatograms from 
potato tuber extracts and has been identified by 
spraying with nitrous — nitric acid and biological assay. 

Since activity in the region 27-5-80 cm. due to 
indole-8-&oetonitrile has been detected clearly in 
Aegopodium and potato, it now appears posable that 
the small humpe shown in this region m Figs. 1 A and 
1 B (bean) are also due to nitrile. Such activity has 
not always been noticed ; but this may be due to its 
being obscured by impurities ranning near the solvent 
front ‘and the fact that the biological testing of the 
region near the solvent front was often omitted n 
our earlier assays. 

Obviously, investigations under conditions of 
chromatography favourable to the running of indole- 
J-acetonitrile should be carried out on the fraction 
of plant extracts containing the neutral substances 
where the bulk of the nitrile should be located. Of 
interest also is the detection and ibility of 
estimation of the synthetic growth oo 2: 4- 
dichlorophenoxyacetic acid in & plant extract. 

Without les, mig. detail which will be published 
in extenso elsewhere, it may be stated that all shoot 
and root materials studied have contained hormones 
a and B and indole-3-acetic acid. We have no 
information at present on the nature of either a or B; 
however, one cannot dismiss the possibility that a ie 
auxin-a, the real existance of which is often doubted. 
No active substance of Rp similar to accelerator-a has 
yet been detected on chromatograms of extracts of 
urines of various origins. [Dec. 16. 


bcr Goat T. A., Tambiah, M. 8. and Kefford, N. P., Vature, 
149, 451 (1962). 


* Luckwill, L. O„ Waters, 183, 376 (1082). 
* Bennst-Clark, T. A. and Ball, N. G., J. Exp. Bot, 8, 169 (1061). 


+ Jones, E. TE Henbesi, H. Smith, G. F., and » J. À., 
Hature 09, 185 (1068), eee? ee 
* Ball, N. G., J. Exp. Bot, (In the press). 
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LETTERS-TO THE EDITORS 
The Editors do not hold themselves responsible ` 


for opinions expressed by their correspondents. 
No notice is taken of anonymous communicatione 


Use of Tracers in Chemical Dosimetry 


Tx action of X-rays and gamma-rays on & aolution 
of ferrous sulphate in 0-8 N sulphuric acid has been 
studied by a number of inveetigators!. The iron is 
oxidized to the tri t state, and the amount of 
ae ee onal to the radiation dosage. 
For thia reason the ferrous sulphate solution has been 
used for radiation dosimetry. The amount of ferric 
ion is usually measured colorimetrically, photo- 
metrically or volumetrically. In the present mvestiga- 
tion, some experiments have been oarried out to 
measure the ferrio ions radiometrically in order to 
increase the sensitivity of the dosimeter. 

Ferrous ammonium sulphate was dissolved m 
redistilled water and acidified with sulphurio acid, _ 
and iron-59 was added to the solution as & tracer. 
This solution was irradiated with gamma-rays from 
a oobalt-60 source. After irradiation, the ferric ions 
formed were separated from ferrous ions by ex- 
traction of the ferric thiocyanate with tscamyl 


aloohol. The activity of the organic and of the 
water phase was then de i with a liquid 
Geiger- counter tube. From these measure- 


ments one obtains the percentage of ferric ions in 
the irradiated solution. i 

The radicactive isotope iron-59 used as a tracer 
in this i t was made with the Werner 
synchro otron by bombardment of copper with 
185-MeV. protons. The iron formed was separa 
by extraction with feopropyl ether. ^ 

The measurements can easily be carried out with 
an accuracy of more than,2 per cent. By changing 
the concentration of the ferrous ammmonrum sulphate 
in the solution, one obtains different dosage ranges. 
It seems ible, for example, to measure the 
radiation in the range 0-100 r. hA cd d 
aoouracy of + 2 r. The sensitivity can probably be. 
increased stil more. The amount of 
tracer used must nob be so large that , 
it gives & radiation dosage which cannot 
be neglected in comparison with the 
dosage to be measured. 

Experiments have also been carried 
out to investigate the suitability of an 
acid or neutral solution of potassrmm 
iodide for chemical dosimetry. The &otion 
of ionizing radiation on solutions of pot- 
assium iodide has been studied by Lefort". 
In the present experiments the radio- 
active isotope iodme-181 was added as a 
tracer to a neutral, hydrochloric or sulph- 
uric acid solution of potassium iodide, 
whioh was then irradiated with oobalt-60 
gamma-reys. After the irradiation, the 
solution was extracted with carbon di- 
sulphide and the activity of the organic 
phase and of the water phase was de- 
termined as before. l 

~At the beginning of the irradiation, the 
iodide is oxidized to iodine in an amount 
proportional to the radiation dosage. 
However, state of equilibrium is soon 
reached because the radiation also reduces 
the iodine. This state of equilibrium is 
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reached at 25 per cent iodine for a neutral solution, at 
60-70 per oent iodine for a N hydrochloric acid sotu- 
tion’and at about 35 per cent iodine for a sulphuric acid 
solution of pH 2. The number of iodide ions oxidized 
by a certain dosage of radiation is considerably lower 
than the correspondmg number of ferrous ions in a 
ferrous sulphate solution. For this reason one has 
to use very dilute iodide solutions to get & dosimetur 
of high sensitivity. However, these dilute solutions 
do not seem to be stable enough to be useful aa 
dosimeters. 
Gösta RUDETAM 
4 Taw SVEDBERG 
Gustaf Werner Institute for Nuclear Chemisiry; 
University of Uppsala. 
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Multi-layer Dielectric Reflecting Films at 
Wave-lengths between 4000 and 4600 A. 


RECENT correspondence has directed attention 
to the lack of information about the efficiency of 
multitayer dielectric reflecting coatings at wave- 
lengths shorter than 5200 A.; this prevents an 
assessment of the relative merta of dielectric and 
silver films as coatings for Fabry—Perot interferometer 
plates at these wave- . To this end, multi-layer 
dielectric interference have been prepared, and 
their characteristics measured over the wave-length 
range 4000-4600 A. n 

Each filter was deposited on glass, and consisted 
of two reflecting films, both of seven 2/4 layers (four 
zino sulphide and three oryolite), separated by a 2/2 
spacing layer of oryolite, thus giving a first-order 
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pase-band at wave-length à. By suitably orienting 
the glass support in the evaporation chamber, each 
layer was deposited in the form of a wedge such that 
à varied over the filter between 4000 A. and 4600 A. 
In this way the pass-band at each point of the filter 
was made to oentre on the wave-length for which 
the reflectivity of the seven-layer films was & 
maximum. M 

The half-intenmty width and peak transmission of 
four such filters have been measured for several wavo- 
lengths in the above range by scanning the paas-band, 
dispersed by a large glass spéotrograph, using & 
multiplier photo-oell in conjunction with an amplifier 
and ee The results obtamed are shown in 


the ing graph. N (middle curve) is the 
ratio of the d of the pass-band to ite half- 
width, and is the "effective number of interfering 
beams’, and + is the fraction of the incident light 
transmitted at the of the paae-band. From 
these measurements geometric mean values of the 
reflexion, tranamission and absorption coefficients 
for the pair of films m each filter can be calculated, 
and values for three wave-lengths are shown in the 
accompanying table. 





4300 A. 





a | 4100 AL 4500 A. 
Reflexion coefficient 0 -062 0-963 0-983 
‘Lranemisalon coefficient 0 011 0 012 0-914 . 
Absorption eoeffteent 0-007 0 005 0-008 








These values refer to the system oryolite/7-layer 
film/glass and would be altered if the spacing layer 
were air. Theory indicates that the reflexion coeffi- 
cents would be moreased by about 0-005 for the 
system air/7-layer film/glass, while the ratio of 
transmission to absorption remains constant. Values 
of N embodying this correction are shown in the upper 
curve of the graph. 

A comparison of silver and dielectric fllms as 
Fabry—Perot interferometer coatings may now be 
made by comparing values of N for a given +, since 
N 18 directly proportional to the attainable resolution 
assuming perfectly flat plates. For + = 0-45 at 
X 4200 A., new and aged films give N = 16 and 
ll, respectively‘, whereas for seven-layer dielectric 
films N is about 250. The theoretical resolution at 
this wave-length using dielectrio films 18 thus fifteen 
to twenty times that obtained with silver filme. 
In practice, of course, the resolution is limited by 
unperfections in the interferometer plates; but 
whereas silver films do not allow full advantage to be 
taken of good-quality flats, dielectric coatings are 
evidently more than adequate. 

The performance of interference filters is not sub- 
ject to this limitation, since i ities of the glass 
rt are of no account, 

: use may be made of the su- 
periority of dielectric 
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spacing layer appears to limit what odn be aohieved by 
this means*. t, however, is poasible by 
increasing the number of dielectric layers, and & pre- 
liminary experiment with a pair of nine-layer coatings 
separated by a first-order spacer has resulted in a 
half-width of 15 A. and a peak transmission of 60 per 


cant at à 4700 A. 


We are grateful to Mr. J. E. Geake for the loan 
of the amplifier and recorder. 
J. Rove 
W. L. Wincock 
Physical Laboratories, 
The University, 
Manchester 13. 
Dec. 30. 


1 Jarrett, A. H , Nature, 189, 790 (1052). 

* Jackson, D. A., and Kuhn, H., Ntvre, 170, 455 (1952). 

. B. J., Jackson, D. A, and. Kuhn, H., Proc, Phys. Soc., a, 
ii ae (1949). s 


* Kuhn, H , and Wilson, B. A., Proc. Phys. Soo., B, 63, 76-4 (1050). 
3 Turner, A. F., J. Phys. of le Eadium, 11, 457 (1050). 
* Turner, A. F, J. Phys. of lo Eadimm, 11, 459 (1050). 


The Sunspot Number Series 


SuNsSPOT numbers form & quasi-periodio series (see 
Fig. 1, curve) going back for eighteen cycles to 
1750. Very numerous attempts have been made to 
analyse the series, witt? little success. It does not 
appear to contain a truly iodio term, as do tides 
and weather records. The damental Fourier com- 
ponent, as determined over a particular seotion of 
the series, yields only a poor estimate of the next cycle, 
both in duration and m phase. Very little regularity 
of any kind has been found. : 

The objects of analysis have been twofold: to 
discover & process which would yield a time series 
resembling the sunspot series, and to predict the 
future of the series, which incidentally would be 
very valuable in relation to telecommunications. No 
suggested process has been substantiated and pre- 
dictions are made on an empirical basis. The range 
and accurisy of forecasting would presumably bo 
mmproved if some hypothesis could be found winch 
would give rise to series resembling the sunspot 
series. 

The present communication presents an idea which 
could lead to such a hypothems. According to 
Hale’s well-known discovery, based on observations 
of.the magnetic polarities of sunspots, the sunspot 
cycle lasts twenty-two, not eleven, years. The upper 
curve of Fig. 1 does not include this information ; 
but as there is no known difference in thé terrestrial 
effecta between successive eleven-year cycles, its- 





whereas a first-order silver inter- 
ference filter might have a half- 
width of 150.4. and a trans- 
mission of 40 per cent’. Theoret- 
ically, & higher-order spacer 
would give an even narrower 


pass-band, but roughness in the (Balow). 





Fig. 1. (Above). 
The same series, but showing alternate 11-year cycles reversed in aign 








Bunspot number series, 1750-1950 





* 2. M —) and annual —) about the 
Tig. onthly means (—) Aer) | means (—) 


appropriateness has not hitherto been questioned. It 
is now proposed to plot alternate cycles, positive and 
negative, as in the lower curve of Fig. 1. 

It may be objected that, in years of minimum 
spota, the sunspot number has not always been rero, 
whereas the alternating representation 
accurate zeros. In the years 1766, 1784, 1843 and 
1044, the minima were very noticeably different from 
zero. This objection can be met with the aid of 
Fig. 2, in which the minimum of 1944 is shown in 
greater detail, by monthly means in addition to 
“annual means. It is clear that the aunspot number 
actually passed through & very good zero in 1044, 
but that the taking of annual means obscured this 


fact. Any further difficulty vanishes when it is 
remembered that spote belonging to ive cycles 
are to be taken with signs, that it is 


possible to identify which oyole & "Iob belongs 
to by taking into account its latitude and magnetio 
polanty. In pne Fig. 1 (lower), no attempt 
has been made to correct the minimum sunspot 
numbers. 
The two curves of Fig. 1 look at least equally 
. In particular, the lower curve does not ex- 
hibit obvious discontinuities at the zeros, apart from 
the gaps dup to the above-mentioned. deviations of the 
minms from zero. It has attractive features, such 
ag symmetry about ite mean value, and & mean 
value which ig practically zero (leas than 1 per oent 
of mean maximum). 
A hypothesis of Yule’s' likens the sunspot series 
to the motion of & swinging pendulum which boys 


are pelting with peas, sometimes from one side and ` 


sometimes from the other. After lengthy analysis, 
Yule concluded that further work on this line seemed 
to be blocked. Yule, however, by subtracting 
the mean. value from the series. series was thus 
asymmetrically distributed &bout its zero, and the 
maximum excursions in the negative direction were 
It is therefore perhaps not 


investigation. 
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If the new presentation is significant, & correlation 
might be expected between the fall of one cycle to 
zero and the rise of the following cycle, that iB, a 
steep nse might be expected to follow & steep fall 
to zero. It is found that the correlation coefficient 
between the average rate of fall from maximum to 
minimum and the average rate of rise from the 
mmimum to the next maximum is 0-57. In compari- 
son, if the rate of rise is correlated with the rate of 
fall of the following cycle and the preceding cycle 
but one, the values are — 0-03 and — 0-001 respect- 
n As ioular lea of this correlation,. 

Pres AB was followed by the steep beginning 
BO, the gradual fall DH was followed by the 

gradual beginning EF. ` 

The idea of representmg the sunspot series as a 
twenty-two-yeer oscillation with rero mean value is 
offered to mathematicians, physicists and engineers 
roar Np Var cage EDO ME Some past 
attempts to analyse ppl adu serves rial pase) 
ipii eds pinnis may have foundered 
on the eleven-year version of the upper ourve of 
Fig. 1. 

R. N. BRACHWELL 


Division of Radiophysios, 
Commonwealth Soientiflo and 
Industrial Research Organization, 
- Australia. Jan. 9. : v 


Yule, G. U., Phil Trans. Roy. Soo, A, 986, 267 (1026-27). 


A Special Kind of Growth Structure in Metal 
Single Crystals 

Tum purpose of this communication is to describe 
and illustrate the growth of single rino orystals, 
using & method in which the growth boundaries are 
examined, without etching, in their natural relief by 
means of a stereomicroscope. 

The arystals are produced by a somewhat modifled 
Ozochralaki-Gomperz method, in which the diameter 
of the single crystal wires is held at about 0-5 am. 
If now the wire 18 suddenly removed from the 
surface of the melt out of which it is growmg, one 
gets as the termination of the wire & section which is 
more or leas convex according to the temperature 
gradients prevailing in thé region of growth, and 
which consista of small polygonal unite, themselves 
individually convex. 

In the case of zinc, under favourable conditions, 
remarkably regular hexagons are obtained, aa may 
be seen in the accompanying photograph, which 
representa the Se ee eat adie 
tion grown un temperature t 
The Pe nee MS of 99-99 per cent, 
the rate of withdrawal or growth was 30 om./hr., 
and the hexagonal crystallographic axis was, in this 
case, inclined approxmately 25° to the axis of the 
wire. Inside the hexagons there are small raised spots, 
sometimes only single, which are probably due to 
traces of dendrites growing out from the interface mto 
the melt. Also there are, running across the whole 
section, parallel straight lines, traces of 0001 planes, 
not produced by later plastic deformation. Corre- 
sponding to the growth structure at the termination, 
there 18 also visible on the outer surface & structure 
which looks as if the wire had grown in parallel 
hexagonal strands, with their axes making a small 
angle (& few degrees) to the axis of the wire. 
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The growth structure obtained by the above method 
'»bviously bears a close relation to the structures which 
3uerger! has obtained by etching with strong hydro- 
thloric acid the cleavage and outer surfaces of xino 
inglevorystals grown by the Bridgman method. The 
nethod described here has been successfully extended 
o other metals; a fuller account of the results will 
» published elsewhere. 


II. Phymkal. Institut, 
University of Vienna. 
Oct. 14. 


Buerger, M. J., £. Kristallogr , 89. 106 (1034). 


F. BLAHA 


Gloss of Papers 


Wa have completed & psycho-physical study of 
he gloes of several series of coated and uncoated 
apers differing widely in surface finish and in colour, 
noluding & black, a green and a mauve, besides an 
weortment of shades of white; cream, yellow and 
OWN. 

Over such & wide range considerable disagreement 
8 found between judgments of individual observers, 
ind marked shifts in ranking occur when the con- 
litions of illuminating and viewing the specimens 
we ohanged. Judgment appears to be based upon 
in appraisal of a physical situation taken as a whole. 
The factors of this physical situation are weighted 
i by different obeervers under the same 
»onditions and by the same observer under different 
»onditiong. Consequently it is possible only to devise 
» method of instrumental grading which shall satisfy 
ihe mean judgment ef & large number of observers 
inder certain average conditions of grading. Within 
shese limitations, an extension of an empirical equa- 
ion previously suggested’ enables instrumental 
neasurements to be fitted to visual gradings tolerably 
well, The general expression is : 

3 = AS(a--b tanh 10/bL) — B tanh [oS(P—1)/100}, 
ind is applied to papers illuminated by & nearly 
;»arallel beam incident at 45°, where S is the intensity 
Xf light reflected at the angle (45°), L the 
ntensity in the direction of the normal (0°) and P 
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is definéd aa the ratio of intensity at 45° to that at 
40°. A, a, B, b and o aro constants and G is the 
numerical estimate of tha visual gloes. AI intensities 
are expreased as a percentage of the intensity re- 
flected normally to & surface of magnesium oxide 
under the same incident beam.  , 

It is seen that the equation represents & weighted 
mean of three factors. The first is S, the intensity at 
the specular angle. For papers of high luminance 
factor and moderate gloss, this factor predominates. 
The second is (S tanh 10/6) and provides & measure 
of the contrast observed when the eye is transferred 
from the specular angle to & direction remote from 
the specular angle: the hyperbolic tangent has no 
physical significance but is introduced in order to 
prevent G from rising to abnormally high values 
for black and dark grey pepers. The third term, 
tanh [oS(P—1)/100P, is appreciable only for papers 
at the higher end of the gloes scale. For highly glossy 


oa e e r ne erg ama 


ving the more sharply peaked polar curve is 
adjudged the less gloasy by most observers, and the 
third term of the equation makes allowance for this. 

It appears that in order to get the best possible 
correlation between G and yisual observations, the 
weighting constants A, a, B, b and o must be adjusted 
to suit the individual observer and the prevailing 
conditions of observation. This is generally impract- 
icable and undesirable, and for most purposes we 
find that the equation reduced to the form: 


G = S(0-890--0-825 tanh 20/L) — 
100 tanh [0-115 S(P— 1)/1007 


gives with visual observations product-moment and 
rank correlation coeffloiente of the order of +0-04 
for all types of paper, and it is that it 
may be made the basia of & practical method of gloss 
specification. For comparative work with similar 
papers where P is small and L nearly oonstant, the 
equation can, of course, be simplified. The incident 
and reflected beams used in this work were in the 
form of truncated wedges of vertical angle 0° 30’. 
Our thanks are due to Prof. B. Steenberg of 
Svenske ‘Tr&forskningsinstitutet, Stockholm, for, 
supplying some of the papers, together with the 
visual gradings of 476 Swedish observers. A detailed 
account of this work is being prepared for publication 


elsewhere. 
V. G. W. HARRISON 
8. R. O. Pournrsun 
Printing, Packaging and Allied Trades 
R Association, 
Leatherhead. 
Ost. 10. 


1 Harrison , Y. G. W.. and Poulter, 8. B. O., Brit. J. App. Phys., 2, 08 
(1961). 


Trans-Ethylenic Structure of Sphingosin 


Tms molecular structure of sphingosin (I) has been 
established with reasonable certainty by degradation? 
and by the synthesis of the dihydro derivative’. Oon- 
cerning the spatial structure, however, no more can 
be inferred at present from the available data of 
optical rotations than that the compound would 
seem to belong to the p-(—)amino carboxylic acid 
series’. 

An attempt was made by Ono‘ to decide on the 
sterio disposition of the substituents of the ethylenic 


652 


double bond by’ conversion of the compound with 
lead tetra-acetate into hexadecenal, and hence to 
the corresponding hex&deoenoie acid to which the 
author assigns the trons structure. Unfortunately, 
‘no experimental details of the selective oxidation of 
(1) are given, or the melting point of the 2-hexadeoenal 
obtained and of the other geometrical omer of 
hex&decenoio acid, or the prinorple used for éstab- 
lishing the configurations. . . 

The investigation of the configurational correlation’ 
of (I) to the four theoretically possible threoninol 
isomers is expected to disclose the configuration of 
both asymmetric centres in (I). The work being in 
progrees at our laboratory, at present we offer tho 
evidence on the spetial structure of the olefinio 
chain in (I). 


| i e 
scene DW Ps 


Carter* has steted without further comment that 
triacetyl dih; hingoein melts at almost the same 
temperature as does triacetyl sphingosin, and the 
mixture of the two substances shows very little 
melting point depression. Now, according to the 
synorystallization rule of Bruni’, only the more stable 
of & pair of geometrically isomeric ethylenes would 
form mixed crystals with the corresponding dihydro 
derivative. Binoe the skeleton of the long aliphatic 
chai of dihydroephi in can have only the 
staggered orientation, i in cannot be exp 
to enter the orystal lattice of the former ees it 
represents the irons form of the ethylene bond. 
Actually, we find that neither the triacetyl nor the 
tribenzoyl derivative gives a depreasion of melting 
point with the corresponding  triacyl dihydro- 
sphingosin, the observed values taken with mixtures 
of various Ba A a indicating strongly the forma- 
ation of solid solutions (‘mixed crystals’) as evidenced 
by the accompanying photographs and graph. This 
suggests with a very high degree of probability that 
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sphingoein has the trans ethylenic structure, whiol 
would seem to be well in line with the known stability 
of the compound toward m E and toward alkalis® 

Further gypnthetio hysical investigations or 
the sabios oll bo pubtabel bc dell Fue Aue 
Ohimioa Hungarioa. We are indebted to Prof. B. 
Koch for orystellographio evaluations, and to Dr 
J. Mezóm for the photomicrographs. 


G. Fopor 
J. Kiss 
Institute of Organic Chemistry, 
University, Szeged. 
Oct. 7. 
1 Carter, H. H., Glick, P. J., Noris, W. P., and Phillips, G. E., J. Buol, 


Okom., 170, 285 (1017). 
Mrd n Ber im rd 
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* Garter, H. E., RI e d. SOME Ro T Cn? 
! Ono Kimiyohi, J. Japan. Biochem. Soc, 19, 133 (1047). 

4 Kies, J., Fodor, G., and Bánfi, D., Hesesroh (in the prem). 

* Carter, et al, J. Biol. Chem., 170, pease 


' Bruni, G., and Gorni, F., Ath R. anash Bel 464 (1899). 
Bruni, G., te cad. tant, 62 (1 

ce Ge J. Amer. Ohan. Bos., 2100 (1061), showed thai 

asootadeoenoio acid undergoes stereomutetion on the 
action of.alkal, while the trams isomer does not, 
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Conformation of Tropane Alkaloids 


Ir has become generally &ocepted that oyclohexane 
compounds! and pyranosides* possess the chair con- 
formation. By analogy we may assume that piperidine 
and its derrvatives also exist in the chair conformation. 
Starting from this assumption, it is possible to 
determine the conformation of tropane alkaloids. 

The sodium and aloohol reduction of tropmone 
leads mainly to j-tropine. This method of reduction 
of a ketone is known to afford an equatorial hydroxy 
gubatituent?. The hydroxy group m -tropine should, 
therefore, be in the equatorial ition and (Ija and 
(I)a should represent the conformation of }-tropine 
and tropine, respectively. The fact that tropine can 
be epimerized to d-tropine by the aotion of sodium 
amylate supports this view. Similar reasoning in- 
dicates an equatorial position for the hydroxy) und 

This conformation is in 
the observation that eogonine, which shoul have the 
hydroxy group in the polar pomtion, is more readily 
dehydrated than d-eogonino. 

The reduction of methyl tropinone-2-oarboxylato 
leads to the methyl eater of di-j-eogonine, di-eogonine 
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ind a ‘third racemate’—the first-named reduction 
product being obtained in a amount. 
Thus, ¢-eogonine is the most stable of the four 
epimers possible for 2-carboxy-8-hydroxy-tropane. 
Both the hydroxy and the carboxy groups in the 
unknown epimer should therefore be assigned polar 
positions, whereas in dj-eogonine both these substi- 
tuenta should be equatorial. The conformation of 
«p-eogonine, ine and the ‘third racemate’ can now 
bo represented by (1d), (LID) and (ILI), respectively. 


Ma 





Fodort has deduced the configuration of tropane 
alkaloids by an elegant investigation and shown that 
in $-eogonine the hydroxy group is syn with respect 
to the nitrogen and trans with respect to the carboxyl 
group. The conformation (Ib) is in accord with this 
configuration. If, however, instead of the chair 
conformation we assign the boat conformation to the 

iperidine ring, ~-ecgonine will be represented b 

(V) and tha KHydroxy will be anü-nlaoed. with 
respect to the nitrogen and will therefore be at 
variance with Fodor’s findings. 

In view of the ready conversion of scopine to 
reasonable conformation for goopine is (V), in whi 
the piperidine ring is in the chair form‘. This may be 
counted as indirect evidence in favour of the chair 
conformation of the piperidine ring m (I) and (II). 
The conformation of atropme; cocaine and other 
related alkaloids follows from (I) and (II). It is 
interesting to note that all the tropane alkaloids 
possessing mydriatic or anesthetic properties have 
the ester group (in position 8) in the polar position. 

Asay K. Boss 
Dur K. Roy CHAUDHURI 
Ean. pics 
Indian Institute of Technology, 
Kharagpur, India. 
Bept. 22. 


* Pies B. and Beckett, O. W., J. Amer. Chem. Soc., 69, 977 
1 


1 Roevos, R. B., J. Amer. Ohom. Soe., 78, 1400 (1050). 


* Barton, D. H. 816 (1950). D. H. R. 
and Howniebion, Wr. à: ga Yoel (1981). 
‘Fodor, G., Mature, 170, 278 (1961). 


Organic Anion Binding by Denatured 


Bovine Serum Albumin 

In the course of investigations in progreas in this 
laboratory on the binding of acidic phosphatides by 
bovine serum albumin, certain deviations from the 
commonly &ooepted properties of denatured bovine 
albumin prompted a closer study of the binding of 
an organio anion (methyl orange) by bovine albumin 
denatured with urea and guanidine hydrochloride. 
The view that bovine albumin loses ita high affinity 
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the maintenance of the native state of bovine 


albumin’. 
It is to be ted that heat denaturation, 
especially if all to result in coagulation of the 


rotein, would tend to decrease the binding power 
use of the formation of new intermolecular salt 
bridges and hydrogen bonds between adjacent un- 
ooiled ide ahaing. If, however, denaturation is 
regirio to in the spatial relationships of 
individual molecules with minrmal secondary inter- 
molecular associations, as in partial or complete 
unooiling of a globular protein, the binding power 
should increase, since previously ‘buried’ binding 
sites would become available in the process. This 
appears to be true for the heat denaturation of egg- 
albumin?. If one considers the empirically derived 
binding index of Klota‘, denaturation per se, with- 
out secondary aggregation, association and salt-bridge 
formation between molecules, should produce either 
no change or an increased binding affinity, aa 
ł (= NH) |X(—0OH)—€(—000-)| already prob- 
ably represents & minimum value in the native state. 

The binding properties of denatured bovine serum 
albumin have been investigated by comparing the 
effects of urea and guanidine hydrochloride denatura- 
tion on the binding of methyl orange after removal 
of the denaturing agente. Parallel experiments on 
bovine albumin denatured with urea and with 
guanidine hydrochloride were carried out. 

The protein p ions used in these experiments 
consisted of I bovine plasma albumin (given 
by Dr. Walter L. Hughes, jun., Laboratory of Physical 
Chemistry Related to Medicine and Publio Health, 
Harvard University) and Armour ine bovine 
serum albumin. The latter proved to be electro- 
phoretically pure and also homogeneous by sedi- 
mentation &nalysis in the Spinco analytical ultra- 
centrifuge. The methyl orange was a reagent-grade 
product of the Allied Chemical and Dye Corporation 
(National Aniline Division). 

The bovine serum albumin was mixed with appro- 
priate amounts of powdered urea and guanidine 
hydrochloride in the dry state and denatured by the 
addition of water to produce a 40 cent solution 
with respect to urea and an 8-M solution with 
respect to guanidine hydrochloride. The denaturing 
agente were rapidly removed by exhaustive dialysis 
in the cold, first against water and then against 0-1 Af 
phosphate buffer at pH 6-5, using & modifloation 
of the system described by Wentzel and Sterne’. 
Maintenance of the original total nitrogen to tyromne 
ratio of the aliquots at the end of dialysis was taken 
to indicate complete removal of the urea and guan- 
idine hydrochloride, respectively. 

Bovine serum albumin samples treated in the fore- 
going manner showed increases in relative viscosity, 
increased digestibility on incubation with trypsin and 
pepsin, and an increase in the intensity of the colour 
produced with Folin’s reagent‘, as compared with the 
native albumin. Urea-denatured samples showed an 
increase in the available gu&nidinrum groupe deteot- 
able by the modifled Sakaguchi reaction’. 

horetio patterns obtained in runs conducted 

at pH 6-5 (0.1 M phosphate buffer and pH 8-6 
(0-1 M diethylbarbiturate buffer) showed definite 
in the eleotrophofetio behaviour of de- 

natitred bovine albumin solutions, varying in extent 





(b) 0-86 per cent urea-denatured serum 
diethyl barbiturate buffer, pH 8 6. 

(c) 0:80 per oent ures-denatured bovine serum albumin in 
0:1 M phosphate buffer, pH 6 5 


with different denatured aliquote, but characterized 
by decreased mobility and broadening of boundaries 
with double- and trrple-notehed peaks (see figure). 

Aliquots which showed ocal denaturation 
effects, as determined by the foregoi criteria, were 
used in binding studies. Dialysis 


experi- 
mente were carried out according to the method of. 


Klotz and his associates at 2? O., using a 24-hr. 
. equilibration period. The outside dye concentration 
was varied in different experiments to bring 2-45 x 
10-* to 9-8 x 10-* mole of dye per millilitre in contact 
with the protein molecules. The results uniformly 
showed a greater number of dye molecules bound 
by the denatured albumin as compared with, the 
n&iive. This is illustrated by the results in the 
accompanying table. 


Data FROM TYPIOAL DIALYBIB EQ 
10 mL 0:1 cent protein solution inside t for contro! 
Buffer : OM phosphate, pH 6 5, Q. for 24 hr. 


Residual free dye | Moles dye 
concen tration bound 
(M x 107ml.) | mole probein* 


6 72 
5-76 


5-32 
4:38 





Nativo bovine albumin 
Guanidine 


o do- 
Urea-denatured albumin 








* Assuming a mol. wt. af 38,000 for bovine serum albumin. 


It may be noteworthy that this effect appears to 
be much more marked when denaturation is effected 
by urea than when it is produced with guanidine 
hydrochloride. Different les of bovine &lbumin 
denatured with guanidine h oride also showed 

r variation in the number of dye molecules 
(25-88 per mole albumin) bound im the presence of 
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identical initial dye concentration than was observe 
with uree-den&tured albumin (58-62 per mo» 
albumin). 

Assuming that partial reversal of denaturation « 
the albumin takes place in spite of the rapid remove 
of the denaturing agente by dialysis, it appea: 
significant that denaturation with urea and guanidin 
hydrochloride causes no decrease in the amount c 
organic anion bound to the albumin; rather, i 
agreement with theory, it causes an increase in th 
number of bound dye molecules depending on th 
statistical distribution of uncoiled, partially coiled 
and ‘native’ molecules in a denatured protein sol» 
tion. The loss of binding affinity for organic anion 
observed with heat-denatured albumm probebl 
represents a special case and not a general propert; 
of ‘denatured’ bovine serum albumin. 

The assistance of Mrs. Marlyn C. Harris anc 
Mrs. Marian Spiro in these experments is idi 
acknowledged. This investigation was ahaha 


part by & grant of the U.S. Publio 
National Institutes of Health. 
j L. L. Uzman 


Department of Pathology, 
Harvard Medical School, 


and the Chemical Pathology Leboratoriee, 
Children's Cancer Research Foundation, 
Children’s Medical Center, 
Boston, Mass. 
Bept. 17. 


"Davis, D. D. Di Amer, Bob, $4, 611 1949). Klotz, I. àL, Triwuah, H 
Mist MU. mun hem. Soc., 70, 2935 (1948). 


I. ML, and LR NE 109, 509 (1949) I. M. 
E OL M, d. amen. Soa., TL, 1615 
(1949) Al 2,19, 152 (1950). 

? Umman, L. L. aoan in: 
. Amer Ohem, Soo, 71, 1507 


* Klotz, I. M., and U IM, 
(1949). Klotz, Pad Bil Harbor Bymp Quant. Bial, 


eMe d M., and Sterne, M., Solencs, 110, 259 (1949). 
* Lowry , N. J, Farr, A. L., and Randall, R. J., 
T pel. p; 183, 255 (1961). 

uae J. W., and Borsook, H., J. Biol. Ohem., 128, 381 (1041) 


* Klotz, L ML, Walker, F. X., and Pivan, R. B., J. Amer. Chem. Soo, 
eB, 1489 (1946). 


Decarboxylation of Collagen 


INVESTIGATIONS in this department into the nature 
of the chrame tanning process have involved the 
preparation of various modifled forms of collagen. 
Among possible modifications, the decarboxylation 
of collagen appeared to be of interest, although it has 
received scant attention from previous workers. Fox: 
reported that Grignard reagents had been used for 
decarboxylating an esterified polypeptide with the 
formation of & tertiary alcohol; more recently, 
Fromagect et al have used lithium aluminium 
hydride to reduce the terminal oarboxyl' groups of 
insulin to primary alcohols. 

Collagen in the form of finely divided ‘hide powder’ 
was therefore treated with these reagents, and the 
dioarborylic amino-acid content estimated by the 
method of Consden, Gordon and Martin’. Methylated 
collagen (0-86 mmole OMo/gm. colagen) was 
treated with the Gri reagent, methyl - 
neeium iodide, for 18 hr. Lithium aluminium hydride 
was dissolved in n-dibutyl ether and allowed to react 
with the hide powder for 12 hr. at 40°C. The 
metallo-protem complex formed in each case was 
decomposed by the addition of dilute mineral acid. 
The modified collagens produced were then washed 
with distilled water until free of salts. Analyms 
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yielded the results shown in the accompanying table 
(expreæed as m.mole/gm. dry protein). 

It is seen that treatment of the methylated oollagen^ 
with methyl magnesium iodide brings about a small 
reduction in the number of side-chain carboxyl 
groups. Lithium aluminium hydride, on the other 
hand, appears to effect more extensive reduction of 
the carboxyl group. In aocordance with the work of 
Morrison e£ al.*, some reduction of the amide groups 
was also observed. 

It is hoped to publish full details of this work in the 
Journal of the Socisty of Leather Trades Chemists. 

Ronszmr L. Syxes* 


* Present address: O/o HL A. Hides, Tannmg and Allied Industries 

Bureau, P.O. Box 1091, NatrobL E 

1 Fox, "Advanoes in Protsin Chémisiry", 8, 156 (1945). 

1 Jut, Meyer and Pename, Biophys. et Bicekim. Aca, 
&, 253 (1080). 


*Consden, Gordon and Martin, Bioskem. J., AB, 443 (1048). 
‘Morrison, Long and Konigstein, J. Chem. Soc., 952 (1981). 


Determination of Glycerol in 
Fermentation Solutions: a Rapid 
Chromatographic Procedure 


A mAPID and simple ohromátographio procedure 
has been develo in this laboratory for the de- 
termination of in solutions obtained by the 
sulphite~fermentation process of Cuban blackstrap 
aol: and it ia considered that the method may 
have wider applications. Neish? has described a 
chromatographio procedure for the determination of 
glycerol present in amounts up to about 5 mgm. in 
small samples of fermentation solutions. The present 
method is suitable for the determination of glycerol 


which may be present in amounts of the order of - 


500 mgm., thus permitting the use of a volumetric 
procedure for the final determination of glycerol. 

It has been shown that glycerol is readily separated 
from sugars by partition chromatography on paper 
strips, and a number of solvents may be employed’. 
This was confirmed with acetone—a solvent easily 
separated from glyoerol by distillation. It was found, 
however, that when the same solvent was employed 
in conjunction with large samples and columns of 
cellulose, glycerol could not be easily separated fram 
sugars or the fermentable constituents of molasses ; 
but excellent separation was obtained when alumina 
was used as adsorbent under the conditions described 
below, and the gtycerol could be determined m the 
eluate by oxidation with sodium metaperiodate and 
direct titration of the formio acid produced?. 

The preliminary experimental work was carried 
out employing samples of molasses to which known 
amounts of glycerol were added. In addition to the 
unfermentable constituents and residual unferment- 
able organio impurities which are present in fermented 
liquors, molasses also contain large concentrations of 
fermentable sugars which cause serious interference 
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with the ‘periodate’ procedure for glycerol. This 
imposed more rigorous conditions on the chromato- 
graphio procedure. In order to avoid strong retention 
of gtycerol by the other constituents of fermentation 
solutions, it was found necessary to add a small 
amount of acetic acid to the solution of the sample 
and to the solvent employed for extraction. 

The chromatographic method involves the pre- 
paration of a column of coarse-grade cellulose powder 
(2-5 gm.) (Whatman), which acts as & support for 
hadi ete, i aang na iS gm.)*. Sufficient of the 
sample is taken to up to about 0-5 gm. glycerol. 
Trou Goniain cheat aoa water, its volume being 
5 ml. (approximately). Sulphite fermentation solu- 
tions analysed in this laboratory contained glycerol 
in concentrations up to 12 per cent. After addition 
of sodium sulphite (0:5 gm.), sodium acetate (1 gm. 
(these. assist rn the retention of sugars an: 
impurities by the adsorbent) and acetic acid (0-1 ml.) 
to the sample, the resulting solution is mixed with 
&luming (15 gm.) and the mixture then transferred 
to the prepared column. The glycerol is eluted with 
250 ml. of solvent (acetone contaiming 5 per cent v/v 
water and 0-05 per cent v/v glacial acetic acid). 

It was found that there is a small but constant 
retention of glycerol by the alumina adsorbent ; but 
this was easily overcome by standardizing 
the caustic soda solution for the procedure, aang 
1 gm. molasses to which & known amount of glyoero 
had been added. 

Employing the procedures described, typical results 
for the recovery of glycerol from mixtures with 
Cuban blackstrap molasses are given in the accom- 

g table. Similar results were obtained for 
aa jan A a liquors to which known amounts of 
glycerol had been added. 


Weight of 
) 





* Theoretical il MUS 20 -C098 (SIGN walk would bë: ovtatnad. tn 
the completo absence of gtyoerol hold-up). 


\ A mixture of 0-1 gm. each of sucrose, glucose and 
mannitòl gave a titration of only 0:8 ml. O-1N 
sodium hydroxide. The total amount of material 
extracted from a mixture of 003 gm. each of these 
was lee than 1 mgm., whereas when . 
celluloge alone was used 80 mgm. was extraoted. 
The method has been-applied to the analysis of 
solutions from the alkaline fermentation prooees of 
Eoff, Linder and Beyer’. 
Full details of this work will be published at a 
later date. 
A. F. WILLIAMS 


1! Nefzh, A. O., Gam. J. Research, B, 88, 585 (1960). 

"Hough, L., Newre, 168, 400 (1050). 

* Brikine, J. W., et al, Analyst (in tho prem). 

‘Ryan, W., and Willems, A. F., Anabet, 77, 393 (1052). 
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An Occurrence of Aluminium Succinate In 
Cardwellla sublimis F.- Muell. 


ALUMINIUM succmate has been found as a massive 
it i & cavity in the heartwood of Cardwellta 
imis F. Muell. (Proteacess), commonly known as 
northern silky oak or bull oak. This is & commercial 
timber tree restricted to the rain forests of tropical 
Queensland. The deposit occurred in & so-called 
‘wind shake’ in & log from Jarre Creek near Tully, 
North Queensland. Inquiries from foresters and saw- 
millers indicate that such occurrences are rare. The 
LOE wee decur IO Id unu And tS Covel appar 
ently extended from the base to at least 25 ft. up 
the stem of the tree. A similar occurrence of alum- 
inium suocinate has bean previously recorded! in 
Orites excelsa R. Br. (Proteacos), popularly known as 
silky oak or prickly ash, a timber tree of the sub- 
tropical rain foreste of New South Wales. Basio 
aluminium succinate was also identified as a white 
deposit in the galleries of a longhorn beetle in 
timber of Qualea sp. (Vochysiaces) from South 
America". 
The present it was & loosely aggregated 
greyigh-white , which lost 41-2 per cent by 
ight when dried at 100°C. The alumina content 
of the dried material was 40-9 per cent, and of the’ 
ash 99-9 per cent. The formula for bamc aluminium 
succinate calculated by Smith (loc, oté.), which would 
agree with this result, is Al,(C,H,O,),41,0;, but 
Campbell e£ al. (loo. oit.) doubt ite validity. Qualitative 
analysis, confirmed by Dr. F. N. Lahey of the Chem- 
istry Department, University of Queensland, failed 
to reveal the presence of metals other than aluminium, 
or organic acids other than suooinio acid. The succinic 
acid, ‘purified by sublimation, was identified by 
melting pomt and mixed melting point with an 
authentic sample. Purifloation of the original sample 
by ization was impracticable, owing to ita 
' eomplete insolubility ın & wide range of solvents ; 
consequently the exact composition was not de- 
termined 


Samples of bark and: wood from another log of 
Cardwellia sublimis from Tully contamed approx- 
imately 1-00 and 0:86 per cent alumina and2-8 and 
9-7 per cent ash ep. on & dry-weight besis. 
The ash of bark and wood contained approximately 
40-0 and 82-6 per oent alumina respectively. 

The physiological significance of the accumulation 
of aluminium in large quantities by certain plante 18 
obscure. Ohenery* has that this accumuls- 
fion may have some ue in taxonomy; and & 
' Survey was mado of aluminium-aócumulating species 
in the Queenslani-New Guinea flora, using the 
&luminon test?. The occurrence of aluminrmm 
(>1,000 p.p.m.) in these planta exhibita a remark- 
able degree of specificity. Its taxonomic and ecological 
` implications for the local flora will be discussed 
elsewhere. 


L. J. WHBB 
Division of Plant Industry, 
Commonwealth Scientific and 
Industnal Research Organization, 
Brisbane. 
Oct. 18. 
1 Haiden, J. H., Bmi . G., Pros. . Bee. N.S. Wales, P 
25 as 5); mtus EN & J. end prid ‘Roy. Soc. N.S. Wales, 
? Campbell, W. G., Packman, D. F., and Rolfe, D. H., Emp. Fer. J., 
9i, (35, 252 (1945). 


1 Ohenery, E. M., Kew Bull, No. 2, 173 (1918) ; Kew Bull, No. 4, 
463 (1919). 


NATURE 


April 1L 1953 VoL. 171 : 


Alkaloids of Datura innoxia 


Tre brief reference in Nature of December 18, 
p. 1002, to a paper by James and Thewlis! on the 
separation and identzfication of solanaceous -alkaloids 
in normal and grafted planta of Airopa belladonna 
and Datura innoxia prompte us to place on record 
certain resulta we have obtained in asimilar study. 
Bo far as we are aware, the alkaloids of D. $nozia 
have not hitherto been fully characterized’. James 
and Thewlis state that they found hyoscine and 
lyossyamine ‘to be present and, from evidence of 
the hyoscme : hyoecyamine ratios in the two plante 
and in their reciprocal grafte, have deduced that 
alkaloid synthesis occurs mainly in the roots. 

Three samples of D. innoxia Miller (seo Timmer- 
man?), one from the 1950 crop and the others from the 
1952 crop, were analysed by the method described pre- 
viously*#, and the presence of hyosoine (0-24, 0-30 and 
0-87 oent) was confirmed. The fraction at first 

i to be hyoecyumine (0-085, 0-062 and 0-078 
per cent) afforded a picrate of melting point consider- 
ably below that of hyoscyamine picrate. This material, 
on fractional tion from water, gave two 
picrates, one of melting point 162 164° O., unde- 
;preesed on admixture with &uthentio h i 
picrate, and the other, melting point 175—170? O., 
undepressed on admixture with authentic meteloidine 
picrate. It is therefore apparent that, in addition 


“to hyoeoine and hyoecyamine, D. innovia contains 


meteloidine. There is indirect support for this con- 
olusion in oertain di ies between the aoidi-', 
metrio and colorimetric values for hyoscyamine! ; 
meteloidme does not give & colour in the Vitali-Morin 
test. In ad hoo experiments, it has been confirmed 
that h; ine and meteloidine are not separated 
by the chromatographic method employed both by 
us and by James antl Thewlis, 

From an extension’ of our earlier experiments‘ on 
grafts within the same genus, the simplest conclusions 
with respect to D. innowia are that the main mite of 
alkaloidal syntheses are the roots for hyoeoine and- 
the serial parts for h ine; the site of syn- 
thesia of meteloidine bas not been located. 

' =- W. O. Evans 
M. W. PA&TRIDGA 
ity of Nottingham. 
an. 21. 
1 James and Thewlis, New Phytol., 51, 250 (1952). . 
* Haller, Thesis No. 1081, Geneva (1046). Gerlach, Boon, Bec, 8, (30 
88, 514 (1953). 
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4 Erans and Quart. J. Pharm., SL, 126 (1048); J. Pharm., 
Lond., 1, 508 (1040); 4, 769 (1962). a 
! Hvans and Partridge, J. Pharm., Lond. (tn the press). 
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Resistance of Hop Stems to Invasion by 
Verticillium albo-atrum 


Mosr fungi causing vascular wilta of plante enter 
through the roots and then invade systemically 
the xylem tissue of the root and stem. Their effects 
are usually judged by the severity of leaf symptoms, 
and on this criterion is based an asseasment both of 
host resistance and of fungal pathogenicity. The 
extent and intensity of im the xylem 
(particularly of the stem) the severity of 
leaf symptoms, and is also used as an indication of 
host reaistanoe and fungal path ioibyl-4.  - 

If a host species.or variety has high resistance 
to a perticular strain of wilt pathogen, fungal in- 
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vasion is slight. The xylem of the root is slightly 
invaded, and if the fungus enters the stem, its growth 
there is slight and attenuated. Conversely, the xylem 
of a plant of low resistance becomes extensively 
invaded, in both root and stem. 

The hop varieties OR55 and Fuggle possess 
respectively and low resistance to the virulent 
race of Verticillium albo-airum and demonstrate the 
phenomena described’, Similar effects are seen when 
planta of Fuggle are infected with one or other of 
the two races of V. albo-airum of differing patho- 
genicity (one mild and the other virulent)’. The 
tomato varieties Pan America and Bonny Best have 
respectively high and low resistance to Fusarium 
oxysporum lyooperstot and also display the phen- 
omenon of differential fungal growth within them“*. 

Roots of wilted plants are rarely studied, the 
assessments of disease usually being made on the 
stems. Since it is well known, however, that alight 
fungal growth in the stems is associated with slight 
fungal growth in the roots, and vice versa, the 
natural assumption appears to have been made that 
the whole plant (root and stem alike) provides 4 
medium of uniformly high or low resistance to 
invasion. From this assumption arises & further gne, 
namely, that the normal stems of plants of high and 
low resistance are intrinsically different in their 
reaction to the This & go axiomatic 
that it has been used as a basis for the study of the 
causes of resistance to wilt pathogens. Several 
workers have thus investigated the action of fungal 
ees on healthy stems%’ or attempted to isolate 

Oe qui paires diu eee ieee 

should not (theoretically) be present in stems 
of plants of low resistance". Such studies have, in 
general, revealed no differences between the stems. 

The present work on hops, at the East 
Research Station, has attempted to differentiate 
between stem-and root reaction, and to study the 
reactions of stems from varieties of differing resistance 
: when grown under uniform conditions. If stems of 
such varieties are invaded from their own roots, 
their reactions are not “being tested under identical 
conditions, since (a) they are growing on roots of 
differing varietal status and (b) these roots are 
differentially invaded. Two methods of studying the 
reaction of hop stems free from the effects of these 
f&otors have been used: (1) infection through root- 
stocks of another variety, and (2) direct stem inocula- 
tion of one variety with strains of V. albo-atrum to 
which plants of this variety show a differential 

nse when root-inoculated. 

Reci rootstook-stem 
grafts wero made of varieties OR55 and Fuggle 
(controls being grown on their own (grafted) roots). 
The plants were mfeoted through these new roots by 
infesting the soil with a virulent strain of V. ulbo- 
airum. When infected through Fuggle roote, both 
O R66 and Fuggle stems became heavily invaded and 
died. When infected through OR55 roots, both 
became lightly invaded and showed only mild 
' symptoms. Thus under equal root-inv&sion con- 
ditions, the stems of both vurieties showed an equal 
reaction. They were thus equally resistant. 

Stem inoculation experiments. Steams of the Fuggle 
variety, growing on their own (healthy) roota, were 
directly Inooulsed with the two rece of V ajbo- 

atrum (mild and virulent). Two inoculation methods 
were used. When a small drop of spore 
Meus de thes orice sad doe ao 
into the stem xylem, both races caused only mild 
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wilt, and grew in an attenuated fashion in the stem 
above the point of inoculation. When a large amount 
of spore suspension of either race was put into & pith 
cavity, both races caused severe wilt, accompanied 
by extensive xylam invasion. The roots on all plants 
remained uninvaded. These results indicate that the 
reaction of the Fuggle steme was not determined by 
the race of fungus but by the conditions of invasion. 
When invaded from a small inoculum in the xylem, 
resistance of the stems was high ; when invaded from 
a large inoculum in the pith cavity, this resistance 
was either reduced or overcome. The fact that stem 
reaction could thus be changed shows that, although 
not affected by fungal strain, the stems were not 
functioning as purely inert growth media for the 


ogens. 

Somewhat similar tests of inoculum dose have been 
made with the two races on Fuggle roote. In this 
case the size of the inoculum did not affect the 
severity of wilt or the growth of the fungus in the 
plant. The mild race invariably caused mild wilt 
and the virulent race caused severe wilt. Roots thus 
seem to differ fundamentally from stems in that 
their reaistance is related to fungal virulence and not 
to dose of inoculum. 

The results ‘suggest the following conclusions on 
the mechanism of invasion of varieties of differing 
resistance. The site of differential resistence is in the 
roots. The stems of varieties of high or low resistance 
show equal resistance to both strains of the pathogen. 
Under conditions of mild root-invasion, this resistance 
is high; but in & variety of low resistance the host— 
parasite association in the roots causes stem resistance 
to be reduced or overcome. The following possible 
reasons for this are suggested as & basis for further 
study: (1) A reduction of stem resistance by: 
(a) diffusion of toxins from the invaded roots; 
(b) impairment of normal root-function. (2) Increase 
in the invasive power of the fungus by: (a) estab- 
lishment of a suitable ‘inoculum potential’; (b) dif- 
fusion of fungal accelerators. 

The main conclusions nay be widely applicable to 
vascular wils. The results of Heinze and Andrus 
suggest a similar relationship in the case of tomato 
wilt (although Scheffer and Walker* have recently 
disputed this). Wardlaw’s obeervationg!* that the 
peeudoetem of banana could only be infected through 
roots are also in agreement. If, in fact, the present 
conclusions are of general application, they may 
necessitate & re-orientation gf previous views on the 
mechaniam of parasitiam by vascular pathogens and 
knaar à ow aibróaoh to the study of host reaistance. 
The experiments are to be reported in detail else- 
where. 

W. Q. KzrywonrH* 


East Research Station, 
Nr. Maidstone, Kent. Oct. 23. 


' «present address: National Vegetable Research Station, Welles- 
bourne, Warwick. 


1 Dimond, å. H., De’ D., Ohapmen, R. A., and Stoddard, W. 31., 
Comm, Agric. Erp. “Bull, I? (1952). 

1 Keyworth, W. G., J. Pomel. end Hert. Sci., $3, 99 (1917). 
"Imac, L, and Keyworth, W. G., Amm. App. Biol., 88, 245 (1948). 
ors e Baker, K. F., and Hamen, H. N., Sovence, 103, 707 


+ Hemze, P. M., and Andrus, O. F, Amer. J. Bot., 38, 02 (1045). 

Dowson, W. J., Trens. Brit. Mye. Soc., 7, 283 (1922). 

* Gaumann, H., Bi, Nan-Roih, B., and Aliescher, G., Phkytopeth, 1., 
16, 257 (1950). 

E. 9. W., Fontaine, T. D., and Doolittle, 8. P., Ssuxos, 103, 9 
a s 


* Scheffer, R P., and Walker, J. O., Phytopathology, 42, 474 (1952). 
1 Wardlaw, C. W., "Diseases of the Banane’’ (Macmillan, 1935). 
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Use of Repellents to simplify 
Insecticide Field Trials 


A- DirFicutty frequently met in inseotioide fleld 
trials is that although the insecticide application may 
kill the insects on the treated plots at the time, 
these plots may be re-invaded very quickly by inseota 
from the control plots and surrounding untreated 
areas. This is particularly marked in the case of 
d ee ee eee 
of the damage is done 
mobile adults into the 
crop. One method of mor this difficulty is to 
use large plots of several acres m extent; but the 
very size of the plots seriously reduces the precision 
of an comparison, besides being very 
expensive in fime, materials and labour. oar 
work has shown that where the principal p 
of the fe tossed Ub een GE TUN 
upon the yield of cotton, the result may be obtained 
very much more simply by using the repellent effect 
of certain insecticides. 

During 1951 it was noticed that where small units 
of cotton, two rows of twenty plants each, scattered 
at random throughout & largely ungpra End aid 
sprayed to ‘run-off’ level each week p dons 
DDT, a ede Gites Puri npa o Lygus 
damage, while untreated planta, even in adjacent 
DDT es of in toe ibe oo to te Since & 
` takes up to twenty-four 
hours to aa Evga, it was felt that this pro- 
teotion must have been due to a repelent effeot of 
the insecticide. 

Following this indication, laboratory experiments 
were carried out to investigate possible repellent 
effects of DDT and *"Toxaphene' deposita. Adult Lygus 











TREATED NTREATED 

Treated Untreated 
Trial 1 50 165 dipped 
Trial 2 34 71 0-1 per omt D and 
Trial 3 20 es 
Trial 4 20 61 Two cages per 
Means 31 87 

Treated Sorghem dipped in 

Trial 5 24 180 0:1 cent “Toxaphene’ 
‘Trial 6 11 38 and Ten [agus per 
Trial 7 46 162 cage. Two cages per trial 
Means 27 127 


that in the absence of repellent effects 
‘treated and untreated heads 


and “‘Toxaphene’ deposita are highly significantly 
repellent to adult Lygus of both sexes (P < 0-001). 
This effect was oonfirmed im the field during the 
1952 cotton season. Ten single rows of twenty planta 
each were marked out at random in & two-acre 
cotton strip. Five of these were sprayed to ‘run-off’ 
level with 0-2 per cent ‘Toxaphene’ and five with 
0-1 per cent ‘C.R. 686’, a systemic phosphorous 
insecticide. Insecticide applications were made at 
weekly intervals during the period of Lygus immigra- 
tion. For the of comparing damage on 
sprayed and unsprayed plants, Vis tenis Tow eo dhs 
Hg Hct eech spi yod Dow: Saa taken ss e vonia] 
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Towards the end of the Lygus attack the third, 
fourth, fifth and sixth leaves from the top of the 
plant were graded on an arbitrary soale of damage 
ranging from 0, for no signs of damage, to 4 for a 
leaf completely shredded and tattered. Counts were 
made on fifteen plants on each treated and oontrol 
row. The resulta are shown in Table 2. 

Table 2. AMNAN GRADE OF DAXAGN PWR LILY 


Analysis of the detailed records showed that differ- 
enoes between treated rows and untreated controls 
were highly significant (P < 0-001). 

A detailed examination of 15 plante in each row 
was also made, and the percentage of fruiting points 
formed up to that date which had been shed was cal- 
culated (Bee Table 3). 

Table 3. AINAN PNRONNTAGR oy FRUITING POINTS Sump 


(Goi c 


vicus a o e nig cians s adig tino 
transformation was used and the differences between 


treated and control rows shown to be highly significant 
(P < 0-001). 

Thus it has been shown that in & cotton fleld where 
large numbers of more attractive unsprayed plants 
are readily and closely available the deterrent effects 
of certain insecticide its are sufficiently strong 
to keep the treated planta free from Lygus damage. 
Conversely, the yield loss due to Lygus in ungpr&yed 
cotton may be readily estimated by using this method 

tect & small proportion of the plante in the field. 
relatively simple and economical method of 
ie ea hE ee 
being developed, and & detailed paper will be pub- 
lished elsewhere at & later date. , 
K. 8. MoKIntay 
East African Agrioulture and 
Forestry Research Organization, 
Empire Ootton Growing Corporation, 
Cotton Research Station, P.O. Box 884, 
Kampala, Ugande. March 4. 


Virus-Induced Nucleolar Abnormalities 
in Tomato 
Ix view of current opinions on the nature of virus 
particles’, recent work carried out in this department 
on the effect of the ‘ y’ virus upon’ nuclear, and 
viour in plant cells may have 


Similar meiotic abnormalities in Nicotiana glautinosa. 
Recent examination of somatic divisions in diseased 
tomato and tobacco plants has revealed the oocurrenoe 
of widespread eolar and other ebnormalities, 
some of which recall the aberrations regarded as 
typical of the cell-divisions found m malignant 
animal tissue; for example, arrested metaphase, 
colla: at metaphase, spindle malformation and 
b own, tendency to form giant nuclei, eto. In 
particular, abnormal persistence of the nucleolar 
material, and sometimes an apparent multiplication 
of nucleolar bodies during the mitotic Ta have 
been very striking. Thus, in dividing cels of root 
tips obtained from tomsto shoots heavily infeoted 


with the 'aspermy' virus, the nuoleolar material, 
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Pozo 


Cells from root tiuo of deceased tomato 
metaphase and (lower) nucleolar vesicle and on 
of early anaphase. x 1,000 


instead of dispersing during prophase, persists through 
anaphase in the form of one or more prominent and 
somewhat elongated vesicles. The accompanying 
photograph shows a typical dividing nucleus at early 
anaphase, with the nucleolar vesicle in a central 
position upon the somewhat distorted spindle; in- 
cidentally, in the cell above can be seen an example of 
metaphase collapse. Similar resulte have been obtained 
in to species infected with the same virus. 

This postponement of the utilization of nucleolar 
material by the contracting chromosomes, normally 
completed by early metaphase (when the pellicles 
which invest the chromosomes are fully formed), 
provides further support for the view that there is 
competition between the virus particles and chromo- 
nematal material for nucleoprotein contained in the 
nucleolus. This view was formulated by me at & 
meeting last year of the Society for the Study of 
Fertility and mentioned in Nature (August 9, 1952). 
A detailed account of the work 1s being prepared for 
publication. f 

Jons WILKINSON 


collapsed 
ed spindle 


t of Botany, 
University College of the South West, 
Exeter. Jan. l4. 
! Ymdlay, G. M., J. Roy. Mior. Soc., 71, 151 (1951). 
1 Caldwell, J., Ann. App. hol., $9, 08 (1052). 
* Wilkinson, J., dan. Bot. (m the press). 


Polyploidy in. Primula farinosa L. 


Tse discovery of a tetraploid form of Primula 
Jarinosa on the Baltic sland of Gotland during the 
summer of 1950 was somewhat unexpected, as 
hitherto this plant has seemed & well-defined diploid 
species (n — 9), at least in Oentral and Northern 
Europe. This tetraploid form revealed n = 18 at 
meiosis (Fig. 1), and the plant appeared morpho- 
logically distinct from the British Primula, with 
more elongated spatulate leaves (Fig. 4). 

This led to & more comprehensive study of P. 
farinosa in Great Britain. However, all imens 
collected on Widdybank Fell, Teeedale, in May 1952 
proved to be diploid with n = 9 (Fig. 2); anda 
further survey of the Primula from other Imestone 
areas in Yorkshire, Durham and Westmorland has 
so far revealed the same result; but in every case 
the chromosomes seemed smaller than those of the 
tetraploid form. 
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However, the intricacies of this species are con- 
siderable, and indicate a Virgi im complexity th&t 
was not visualized in the instance, for plants of 
P. farinosa var. acaulis collected on Gotland, and 
kindly gent to me by Dr. Bengt Petterason, have also 
proved to be diploid with m = 9 (Fig. 3). How- 
sver, the chromosomes of this plant are considerably 

“than those of the British diploid and the 
Swedish tetraploid (Figs. 1, 2 and 8), and a gene 
difference for chromosome size is therefore suspected. 
Thus the diploid and tetraploid forms of this specios 
are both represented on the Baltio ialand of Gotland, 
which has for many years been renowned for ite 
peculiar and interesting flora, rich in endemics. 

Thess prelimi results indicate the complexity 
of the problem, and the tetraploid plants produce 
i nneoting link between the original 


P. scandinavica, n = 36; 

However, it is now olear that a more detailed 
cytological survey of this group, from all over ita 
geographical rango, is desirable. I should be most 





Above) Melotic metaphases in acetocarmine of forms of Primula 
annosa. x 1,200. (1) Tetraploid from Gotland, (2) diploid 
from e; (3) diploid from Gotland. 

(Below) (4) Frinéls/érstont, above from Teesdale, addo ironi 

o 


6&0 
grateful for any living plante or seeds of P. farinosa, 
P. scohoa, P. scandsmavica, P. sirida and P. fin- 
moarchica from Great Britain, Europe and North and 
South Amerioa. 

E. W. Davas 
Department of Botany, University College, 
Leicester.’ Oct. 8. 


1 Brunn, X. G., ym. Bot. Upeal, 1 (1931). ` . 
'yynght-Smith, W., Tress. Roy. Soe. Edin, (1040). 


Habitat of Polycelis felina (mm cornuta) - 
. and Crenobia alpina in the British Isles  : 
Tua few text-books on fréshwater biology which 


refer cularly to the British Isles regard Polycelis 
Tele andl Orehebia alpine aa sienothermons| some: 


dwelling species. Beauchamp', however, showed that 


C. alpina inhabited suitable shores of same Cumber- - 


land lakes during the winter; but he considered that 
summer tem were too high for their oocur- 
renoe in lakes at this season. The generally accepted 
view is that in the British Isles these two species 
cannot establish themselves where the tem 
exceeds 18°-15° C. in the case of C. alpina’? and 
16°-17° C. for P. feléna*. On the Continent, Theine- 
mann‘ considered that the widest of C. alpina 
and P. felina was 07-15? O. and 0-5°-15-75° C. 
respectively. It has been reported several times 
from the Continent that Orenobia alpina is a perm- 
anent member of the fauna of Alpime and other 
mountain lakes where & suiteble substratum oocurs 
(for references see J; 

During a survey of the freshwater triclads of the 
locha on Ialay (Argyll), Polycelis felina waa fonnd 1n 
dr Se dha Ga July 1082 during a spell of war 
weather when the average maximum air temperature, 
as recorded on Colonsay, was 20° O. and the average 
16° C., following a June of average warmth. Ite 
abundance varied from a small to an exceedingly 

on (see table). Twenty-three in 
eee end o ies eleven were judged 
to provide & stony, wave- shore suitable for 
P. felina. These loehs are listed in order of con- 
centration of calcium ions in the accompanying table 
—the number of P. felina and the total triclad popula- 
tion (P. nigra and/or P. tenes) taken unit hour 
of collecting is also recorded. It is clear that this 
y typical stream species occurred in some 
(oer erat abundance, and in four was numerically 
the dominant i There can be no i 
that here it formed a typical component of the lake 
fauna and was not restricted to areas near streams ; 
there is no reason for sup that it B not & 
permanent member. It is also interesting to note 
that P. felina reached ite greatest abundance in the 
more oaloareous lakes. According to Carpenter’, this 
is contrary to the view expressed by Bornhauuser, 
who observed that this species was markedly absent 
from streams with a high lime content. The explana- 
tion, however, may lie in the interpretation of the 
term ‘high’. Loch Finlaggin, and to a lesser extent 
Loch Gorm also, are exceptions to the caloium ion — 
P. felina trend. The former had a relatively high pop- 
ulation of P. tenus, Lees iom cine. explain the 
absence of P. felina; while Gorm. had a shore 
of stones lying on sand whick would be disturbed 
Qum pudicum MM EE 


Considering now Orenobia alpina, this species was 
nob recorded from the Islay lochs, but was collected 
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Height 
above sea- 
level (ft.) 

350 

300 

200 

300 

250 

50 

7 

NI 170 

324 300 

346 250 

228 250 
Gh 


from Looh Baile à obhai and Loch Fiart on 
Liamore Island, and from Loch Restil (Argyll) in 
July 1951. The former two are low-lying, calcareous 
lochs (calotum, 50 mgm./I.) and the triolads were 
taken from stony shores. In more sheltered 
bays, C. alpma was absent and Polycelis nigra 
occurred. Loch Restil is a amall, lime-poor (calcium, 
2-4 mgm./l.) hill loch at approximately 800 ft. above 
sea-level. At the time, the records were considered 
as examples of aberrant behaviour, perhape due to 
the drying-up of streams. However, on the olear- 
cub evidence of the Islay records for P. felina, they 
may be, better regarded as examples of the lake- 
dwelling habit of O. alpina in the British Isles. 

It is generally considered that these two triclada are 
Jumited in their distribution by their stenothermy, or 
associated oxygen tension’. Hxammation of.average 
maximum July air temperatures for the British Isles 
(1901-30) shows that Islay, by virtue of ita maritime 
position, lies north of the 62° F. (16-7° C.) isotherm ; 
Lismore is 1°-2°-F. warmer. Allowing for the lower 
temperature of lake water and the-certainty of periods 
of average temperature greater than 16-7° C. (average 
annual maximum ture for Islay, 1901-30, was 
approximately 22-5? O.), the habit may still fit with 
the physiological explanation, particularly in the case 
of P. felina. (It is hoped to arrange for water tem- 
peratures to be recorded in one of the Islay lochs 
during the summer.) Thus P. felina and perhaps C. 
alpina may be permanent lake-dwellers in the northern 

of the British Isles, but confined to streams 

south. P. felina was recorded from a stony 

beach in Windermere during August 1950, but during 

& period of heavy rainfall and near the entry of a 
stream. ' : 

Different varieties of P. felena have been desaribed~ 
by Theinemann, snd it will be interesting to compare 
the Islay loch specimens with ‘stream-dwelling forms. 
Living collections of Islay material have been sub- 
mitted to Mr. Anders G. Dahm, Uni ity of Lund, 
Sweden, who is working on the taxonomy’ and 
ecology of this species. 

I am gratefal to the Nature Conservancy for 
defraying expenses for the fleld-work, and to the 
Moteorologioal Offloe for supplying data of tempers- 
tures for Oolonsay. 

T. B. REYNOLDBON 
of Zoology, 
University College of North Wales, 
Bangor. Oot. 25. : 
1 Beauchamp, R. B. A., J. Amim. Mool., 1, 175 (1982). 
* Qarpenier, K., J. Heol., 18, 10b (1928). 
? Macan, T. T., and Wi H. B., “Life in Lakes and River", 
126 (Collins, London, 1961). 
1 Tbelnemann, A., Ist. Ree. Hyérobiol, Bial., Bupp. 4 (1918). 


dus reed of the Land and Inland Waters" 
(Bidgwi ind declan andes, 1061). 
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FORTHCOMING EVENTS 


( Meostinq marked with an asterisk * is open to the pwbtic) 


Monday, April 13 
TNFTITUTION b ae ELBOTRIQAL HNGINEXES, RADIO SECTION (ai Savoy 
Place, Victore ent, Lon OM at 5.90 p.m.—Dis- 
mr ME he AA Merits of Band ramon byBeam, 
peleas Seren’ (ose emen: abs Dm 
GENZRAL MIOROBIOLOGY (at the- Royal Institution, 
21 "A ormare Je Steel, L0 London, za Ts i ponr, D. D. Woodi 
uin 


Monday, April !3—Thursday, April 16 
E OXIOS RESEAROH BOCINTY Department of 
Any, The Untversity, or) 2D. impetum on "Human Per- 
formance—its Measurement tations 
Monday, Apru! I3—Friday, April 17 


PHyBIGAL SocneTY (ai the Impenal of Betence and Tech- 
Erg RT e Institute Road, London, 8.W.T).—37th Rxhibition 
ot Instruments and ‘Apparatus 
Tuesday, April 14 

At 6.45 pa Oe E. C. Bullard, F.R. ‘Belenio Study of the 
Ocean Basins’ 


Wednesday, April I5 
At 6.45 p.m.—Dr. L. À. Jordan: ‘Particles, Pellides ; Pigments, 
Paints and Physies". 


Thursday, April 16 
At 6.45 —Prof. W. V. Mayneord : ''Bcinilliation Counting and 
lta Medical Applications”, 


Tuesday, April 14 

ZooLodinAL BOGIETY OF LOKDOX (at the Zoological 
Regent's Park, London, X.W.1), at 5 p.m —Bolent feo Papers 
puiogion Houe, Piocadiiy, London, W-1), ai 8 3 —Mr G. 

P p-m.—Àir 
Haselden. '"The Fractionation of of Liquid Ar 
INNEZS, M MOXLSUREXEKTS BnOTIOX 
London, DM B30 p m: 
Edwards and Mr. 


—Dr. T. Mr. G. O. Tooti, G. 
B W. Pollard: ‘ A OE ME Gt Manchadtàc Univera Qc Mr. 
B. W. Pollard and Mr. K. Opera- 
tion of the Manchester University '; Dr. T. Kilburn and 
Mr G. Ord: "Universal High-Speed Digital Com Deomal 
8 ^"^: Prof. F. O: W. F.R:B., Dr. T. Kilburn, 
Mr. G. N. W. Li Mr. D. B. G. and Mr. G. R. Hoffman: 
"Heoent Advances Cathode Hay Tube Atorage’’. 
INSTITUTION OF THE RUBBER INDUSTRY (at the Royal ot 


Tropioal: Medicine anA, Beene, Aanion House, 20; TUNE E 
London, .m.—Annual General Moeting ; 
on, Tak plas of Labrioation”, *Kriltum 


Wednesday, April 15 


AL BoOGINTY OF ARTS (at John Adam 8 Adelphi, London, 
Woe e 2-30 pm EN, L. n Gaetan CTPA Hn ir 


GEOLOGICAL BOCINTI OF LONDON 


B Bodington H ouse, Piocadily 
London, W.1), at 6 p.m.—Mr. of 
Chalk’, 


“The Constitution 


ROYAL Be MEPSORODAIUES Poca halte 
8.W.7), at 5 p.m.— eeitng; Bir Oharies 
‘Monsoon Forecasting’ CPrecidential Address), 
bad sr Hons: Bonth, Tavi 


London, 
ormand : 


BOTAL MIOROSOOPICAL SOOLETY (at 


stock Square, London, W.O.1), at 5.30 p.m.—ProL. B. K. J : 
“Microscopy ln the R of Wave- L1 2000 A. to 1000 A^; 
Mr. B. J. g snd Dr, . M. F. Roe: "Optical Conditions for Quant- 
itatlve Ultra-Viole py". 


; CORROSION GROUP 
, London, W.1 
of Aluminium its Alloys in 


Thursday, April 16 
Royal Soaurry (at Burington House, 
at 4.30 p.m.—Mr, X. A. Kermack : “A Biometrical 
and Isomtoraster Mr. B 
R. D. Preston — ''Oell Wall gae e deca arat 
Q AND METALLURGY See Geological 
Burlington H Eee London, MA 1), ab 5 p.m.— 
Bun: “frothing ‘Creayllo Acids 
in Flotation”; Dr. J. B. Webb: “A Review of American 
and Recommendations for Future tish 
Work in th» Field’’. s» 


D 
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LOXDOK MATHMXATICAL BOCINTY 
at 5 p.m.—Dr. G. Higman: ' 


at Untversity College, Cardiff), 
Groups’’. 
; Mr. i W. 
m the Point of View of Breet Lighting” 
, MICROBIOLOGY GROUP (at the 
vendish 


erlophages d the splay Re hele 
BRITISH or BanroLooY Eu the Reld-Knox Hall, 
Welbeck 8 


32 
treet, W.1) kN pat n A. E. Jones and 
Dr. A, Gluckwnann: A Carctnogenio 


Thursday, April 16—Saturday, April 18 
DA MORTE (atthe MERE Stron, 
umi: Miam Properties on Solutions af Non-Electroiytes’’. 


Friday, April 17 
or CHANICAL GRADUATES’ AND BtupEwrs’ 
Untversity Gower 
i- 


Freeview Large Chemistry There; 
Street, London, W.C.1), at 10 am.—8ymposium on ‘ 


‘ASSOOLLZTON OF APPLIED OLOGINTS me a the ido fi Teatur 
Prefer er Oollage of echnology, Prince Consort 
Road, B.W. as 11 aa AnnaL General Meeting; at 


2 30 p.m.—Mr. E. W. “The Past and Future of the Annals 
of Apptied Biology” (Presidential Pg 
Royal ASTRONOMICAL BOCUEFY (at House, Picead!lly, 
W.1), at 15. pant mone of Geophysical Papers re- 
oeived during the Session. 


Soouery oF OHHNICAL IXDUPTRY, FIXE OHEXICALS GROUP (in the 


Chemistry Leoture Id King's College, Strand, London, W.C.2), 
at 7 mA General Meeting ; at 7. pb Wm. Mitche!l : 
"I of Fine Obemicals from Natural Tees’’ 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned ' P 


). 1 
to the aodaiming Clinlo—The 
all, Kingston-upon- ea, Burrey 
PHYSIOLOGY and PATHOLOGY, and 


or ABSIBTANT LBOTURERA IN ds ENGINE ARIXG ED 
MEOHANIDAL REKGINEMEHING, at EA i 


Sadan—The Secretary, -Unlverd 

In the Colonies, 1 Gordon 0.1 
COSTA T iE 

on lonio melts—The Professor of Chemistry, Queen's RECEN SON 

: the Royal Alroraft 


IK THE DEPARTMENT OF CHEMISTRY—Tho 
Becr» and Regisirar, Unversity College of North Wales, Bango 


(A 
AND ABT GALLERY—TLhe 
í-General for Tasmania, 457 London, W.C.2 (April 30). 
c ages ies CHR END Officer e) to work on 
iy Plant Breediag 
Institute, A gral re Cambridge (April 30). we 
uates reading ogy 
ee Tk nt iuit d Ziel nears ae 
Be OR LECTURER IX THE DEPARTMENT OF VETERINARY PATHOLOGY 
ae 20) ty Court, The University, 
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ACADEMIC FREEDOM AND 
THE UNORTHODOX 


ROF. A. MAOBRATH, of the Queen's University, 

Belfast, delivered an evening discourse to the 
British Association last September, putting forward 
a plea for 'heretios' as he termed them; and his 
thoughtful diagnosis of the contemporary situation 
has been published in The Advancement of Soienos 
(vol. 9, No. 35; Deoember 1952) almost simul- 
teneously with the delivery of Dr. J. B. Conant's 
last report as president of Harvard University, on his 
appointment as United States High Commissioner to 
Germany. In that report Dr. Conant likewise stoutly 
champions the right to dissent, and threw the full 
weight of his authority against any large inquiry in 
the MoCarthy spirit into teaching systems and courses 
of instruction in colleges and universities. Dr. Conant 
himeelf believes that Communists should be banned 
from appointments in any school, college or university, 
and supports the discovery and prosecution of any 
subversives. He is not opposed to security investi- 
gations even in the academic world, provided it is 
conducted with “due process of law"——and Prof. W. 
Gellhorn and Mr. Alan Barth’s books have provided 
sufficient evidence that many investigations have 
failed to observe this condition or to be oonduoted 
with the restraint that is necessary to avoid doing 
more harm than good. Nevertheless, said Dr. Conant, 
“Tt would be a sad day for the United States if the 
tradition of dissent were driven out of the universities, 
For it is the freedom to disagree, to quarrel with 
authority on intellectual matters, to think otherwise, 
that has made this nation what it is. . . . An indus- 
trial society was pioneered by men who were dis- 
senters ... the global struggle with communiam 
turns op this very point. . . . The independence of 
each college and university would be threatened if 
Government agencies of any sort started inquiries 
into the nature of the instruction that was given. 
The colleges of the United States have nothing to 
hide, but their independence as corporate scholarly 
organizations is of supreme importance”. 

Dr. Conant thus stands with bis fellow country- 
men, Prof. G. Boas, of Johns Hopkins University, 
and ‘Prof. H. 8. Commager, of Columbia, whose 
warnings against the growth of authoritarianiam and 
championship of tbe olaims of criticiam and dissent 
and non-oonformity are quoted by Prof. Macbeath 
as evidence that the friends of freedom in the United 
States are alert and active. Indeed, the appointment 
of Dr. Conant himself as High Commissioner for 
Germany, in spite of his outspoken defence of 
academic freedom, suggests that his actions are not 
unweloome to the American Government. The attack 
on nonconformity may continue in the United States 
and elsewhere; but it is at least clear that a wide- 
spread body of responsible men and women will not 
tolerate in silence and without resistance the develop- 
ment of the’ kind of society in which freedom of 
inquiry, oriticiam and originality do not flourish. 

Prof. Macbeath began his discourse by reminding 
his audience that by the beginning of this century 
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the freedom, which Milton with his sure insight 
recognized as the foundation of all other liberties and 
which is an essential condition of the advancament 
of science, seamed to be so thoroughly established 
that people tended to take it for granted as part of 
the natural order of things. To-day it is perhape in 
greater danger than at any time since Milton wrote; 
and that dissent should be regarded as disloyalty, 
criticiam as an unfriendly act, and difference of 
opinion as disaffection, show how far we have drifted 
towards suthoritarianiam and away from the free, 
frank and critical.discussion of all questions which is 
the essence of democracy. Moreover, there are ten- 
denoies in the society which science has helped to 
produoe which may slowly but surely deetroy the 
spirit of free inquiry and produce a state of affairs m 
which science can no longer flourish. - 

. The plea for ‘heretics’ was therefore essentially 
concerned with these factors in our contemporary 
society and with the causes which have produced 
them. Prof. Macbeath sees no evidence that the moral 
or intellectual qualities of our people have deterior- 
ated. The conditions in which we live make greater 
demands on the intelligence, the imagination and the 
sympethy of our people, and as & result the people 
are bewildered, perplexed and unhappy. Although 
science has helped to produce it, this state of affairs 
is not an inevitable consequence of science or even 
of its application. Science has developed in the' 
context of a society which provides ite stimulus aad 
inspiration and which provides the men who engage 
in it; and, rather than, blame science, we should, if 
we wish to use wisely the power which science has 
placed at our disposal, seek to regain and retain our 
hold on the disintegrating factors, in the situation. , 

This position must not be attributed merely to the 
wilfulnees or wickedness of any group of men, and 
we cannot solve our problem by neglecting one half 
of life when we find reconciliation with the other 
difficult. Indeed, Prof. Macbeath laid his main streas 
on the need for sincerity—for acting on principles to 
which we are apt to render merely lip service. Much 
of the frustration and malaise in modern life are due 
to this discrepancy between our profession and our 
practico. If a principle is sound, the proper way is 
to act on ib; to revitalize our society we need to 
reformulate the platitudes, to which we assent but 
in which we do not believe, and embody them in our 
institutions and way of life m such a manner that 
they would be true in theory and apply in practice. 

The two most characteristic movements of the 
modern age, said Prof. Macbeath, are science and 
democracy. Both spring from respect for the dignity 
of man as an intelligent being. Both stand for what 
Plato called the victory of persuasion over force, of 
discussion over dictation, and both are tentative 
and experimental, rejecting all claims to dogmatic 
authority or certainty, 

For three centuries men have been trying to embody 
their faith in this new attitude in institutions and a 
way of life. During the present century the pre- 
suppositions of both science and democracy have 
been challenged and they are called upon to defend 
- themselves ; this has Been due mainly to technology ` 
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and industrialiam. It is these features of the moder» 
age, he believes, which have produced the state o 
affairs threatening to destroy the scientific spirit t 
which they owe their origin. 

In the modern world, science owes its prestig 
mainly to the power over his environment which i 
places at man’s disposal. That power can be use 
for good or for evil, and when men found by bitte 
experience that it was not always wisely used, the, 
reacted not only agamst freedom to misuse it bu 
also against freedom in general. Such reaction is du» 
at least in part to a confusion between saience ant 
the results of its application, and a consequen: 
failure to distinguish between the freedom which is t 
necessary condition of acientiflo discovery and pro 
greges, and the control which has to be exercised ovem 
the use made of the resulte of applied science if tie; 
are to contribute to the welfare of man, and not t« 
his undomg. It was also a oonfusion betweer 
what science does and what it does not profess to do 
which has led men to expect of science not only 
knowledge and power but also the wisdom to use ir 
aright. 

To these results must be added a natural resistanc 
on the part of the ordinary man to the scientifle 
attitude. It requires a long training and a hare 
discipline to eradicate tho expectation that there 
exista a body of fixed and certain truth to be accepte 
as final, and to secure acceptance of the scientif 
viewpoint according to which all conclusions are a 
trial and the function of the mind is to be for eve: 
reaching-out and for ever learning and testing 
Moreover, the scientiflo attitude is opposed to-some 
of the settled tendencies of human nature, involving 
the co-operation of men of different classes ane 
countries, in contrast to the relatively amall groupe 
to which many of our traditional, emotional an! 
social habits and institutions have become adapted 
This resistance has also been greatly intensifled by 
the changes which scientific techniques have intro. 
duced into the modern world. While science anc 
democracy promise him a greater mastery and 
control over his environment, the individush mar 
finds himself dependent and powerless. If he is tc 
do anything, even to survive, he must join with 
others, and often on terms which are not of hit 
choosing, while in large-scale organizations (industrie 
and political) fewer men than ever have the oppor. 
tunity of exercising initiative, making responsible 
decisions, and guiding and cantrolling much even od 
their own behaviour. 

Prof. Macbeath did not deny the need for such 
large-scale organization or for the planning inherent 
in it; but they constitute, he urged, a main threat 
to freedom to-day. ‘They tend to ignore the dis- 
tinction between persons and things; and a main 
problem of our time is to guard against this inherent 
tendency to tyranny on the part of administrators. 
They are liable to identify the plan which they wish 
to impose with the good of the ; then all 
dissent is regarded as disloyalty, all criticiam aa 
unreasonable and all objectors as traitors. Not only 
is the only safeguard against major mistakes then 
gone, but, equally important, there is the danger of 
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flexibility at a time when openmindednees and 
xsponsivenees to new ideas are more necessary than 
ver. Fixed ideas and habite to-day oan be a public 
anger, and at best the time-lag between the tech- 
ological changes and our habits and institutions 
ause a sense of tension and frustration in our 
oviety. 

Such tension and frustration cause much unhappi- 
wea and division of loyalties in modern life. By 
mdermining its cohesion, they encourage also the 
endency to authoritarianiam and the revolt agamst 
easan, and in such circumstances those who prefer 
ase to liberty are apt to be impatient and resentful 
if the dissenter or nonconformist who demands 
easons. ^ 

It is in such ciroumstances that Prof. Macbeath 
champions the right to dissent and the vital function 
f the heretic. "Toleration, he maintains, is to be 
meouraged, not as an indulgence to error, but as a 
nethod of arriving at truth and as a safeguard 
gainst mistakes. Failure in tolerance is indeed 
rvidence of an ultimate lack of faith in the soundness 
of cur beliefs m the value of our way of life and in 
ihe intelligence of our people; it is evidence of fear 
hat they cannot withstand criticism. The function 
of the heretio and critic i8 to force us to keep 
xamining and testing, revising and perfecting our 
reliefs and ideals. When that function is no longer 
»ermitted, stagnation will set in and freedom and 
cience and all they stand for will decay and die. 

In the last analysis, pointe out Prof. Macbeath, 
ihere are only two ways of dealing with human 
yeings—the way of persuasion and the way of foroe. 
Jowence stands for the former and can only flourish 
n an atmosphere of freedom, an atmosphere in which 
tissent and nonconformity and difference of opinion 
ire tolerated. That freedom is one and indivisible : if 
t is threatened anywhere, it is everywhere in danger. 

To science the chief danger is probably, as Prof. 
M&obeath suggests, not so much from positive 
‘estrictions consciously imposed, as that the atmo- 
sphere of a society which rewards conformity and 
»malimes dissend may cease to produce scientists, 
nen imbued with the spirit of free inquiry. Never- 
iheleae, those positive restrictions are serious enough 
ind Prof. Macbeath’s noble plea should rouse 
sientista everywhere to action against whatever 
restrictions cannot be thoroughly justified: on im- 
rtial inquiry. His diagnosis shows olearly the real 
langer that science may be «rushed by its own 
xreations, and that scientists cannot afford to remain 
nlent. 

Prof Macbeath, in this address, has very forcibly 
out the argument for freedom as one factor m 
national security, and he does not deny the necessity 
for striking a balance between individual freedom 
and national security. That issue, however, he does 
nob discuss, and it is complicated by the further 
»onfliet of loyalties to which he scarcely refers—and 
then more by the implication that our concern should 
5e to foster the loyalties which so much in our 
modern world tends to erode. 

There can be no question that the defence of 
reedom has been made more difficult in the past 
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few years by the question of loyalty, and in particular 
by the claims of some scientists to determine such 
issues entirely for themselves. Here Prof. Macbeath 
gave much leas guidance than Prof. A. V. Hill in his 
presidential -addreas, nor oan it be said that the 
Present Question Conference on Conflicta of Loyalties? 

‘held at Oxford during August 2-9, so far as reported 
in Question*, touches the vital issues. Mr. H. West- 
mann’s address on ‘Conflicts of Loyalties?” and Prof. 
M. Polanyi's on “Science and Faith” present some of 
the features of Prof. Macbeath’s diagnosis and of the 
danger of an anti-scientific attitude being engendered. 
While indicating the need for clear thinking, they 
give little clue as to how on one hand the roots of 
loyalty—whether to science, to society or to man- 
kind—are to be re-established or how, on the other, 
confidence can be engendered in the society in which 
the scientist works so that his work will not endanger 
its security and welfare. 

Where that confidence has been undermined, 
however, it has been at least in part because tho 
scientist or technologist has first betrayed his loyalty 
^to his own particular scientific disciplme or pro- 
fessional tradition. That is primarily & matter for 
professional or scientific associations, and if-they are 
neglectful the harm can scarcely be corrected from 
outside, while the attempt to do so endangers the 
whole condition of creative scientific activity. On 
such issues Prof. Macbeath’s address is first and 
foremost a challenge to professional bodies of acientific 
men, and unless they meet tho challenge with courage 
and imagination the danger to scientific advance to 
which he pomts may well become even more acute ; 
without courage there is no liberty. Scientifio men 
must safeguard the highest standards of professional 

integrity and loyalty; but they must also 
ensure that due place is found for the dissenters and 
nonconformista, whose vision and independence con- 
tribute so much to tho flexibility of mid and 
receptivity towards new ideas necessary for tho 
advance of science. 


oats of i a Journal. Edited H: Neumann Tol b, NORTE 
Of Loyalties T By Prof. . Polanyi, J. 

R. Niblett, H. W estmenn and Herbert Read. Tanana ‘or the 
Present Q Ltd.). 112. (London: Hammond 
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ECONOMICS OF THE 
PROTECTION OF PLANTS 


Untaken Harvest 


Man's Loes of from Pest, Weed and Disease ; 
an Introductory Study. By George Ordish. 
xii+ 171. (London : Constable and Co., Ltd., 195 ) 


l6s. net. 


OSSES caused by pests and diseases of planta 

4 have been reased by many people in many 
ways. In this book, Mr. George Ordish maintains 
that such loases should not be calculated in terms of 
money or in terms of loes of yield but rather as a 
waste of land ahd labour. For example, if in the 
United Kingdom viruses are responsible for & loss of 
10 per oent of the potato crop, the 74 million ton 
yield representa only 90 per cent of the potential 
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yield and the real loes is not the difference between 
7-5 and 8:8 million tons "but the land, the labour 


succesafully defended on biological grounds? ‘Un- 
taken Harvest" is a good 
suggests same element of waste ; but is it good biology 
ar indeed natural y to regard as an 
*untaken harvest’ the land, labour and resources used 


be removed, what would be the result ? 


to develop the main part of his thesis in Chapters 2 
and 8; the losses caused by peste and diseases in- 
many parts of the world are given, and their economic 


and the need for more accurate 
methods of asseasing the losses. spite of this, Mr. 
Ordish has in one table attempted to asseas the losses 
by all the pests and all the diseases of all the arope 
in the United Kingdom. Let it be said at once that, 
faute de mieux, ib is a brave attempt but lacking 
&oourate figures; one is inclined to pause and say 
with Pope, ‘Tis with our judgements as our watches, 
none go just alike, yet each believes his own". 
Unfortunately, when once figures of this nature have 
appeared: in print, are apt to be quoted ad 
nauseam, and other al and more reliable figures in 
this book may lie neglected and forgotten. 
ee 
effects of loeses, Mr. Ordish is th at home, 
and the book is worth reading for this ter alone. 
In estimating the relative efficiency of oontrol 
measures, & ratio is established between the oost of 
the control and the potential benefit derived ; this is 
termed the cost/potential benefit ratio. The exemples 
of such ratios grven are worthy of carefal study by 
the plant pathologist. x i 
pter 4 deals with methods of combating the 
loeees and the economics of the methods. These are 
well and fully discussed exoept that the oredit for 
modern development in spray machinery appears to 
be very unevenly allocated. For example, no credit 
is assigned to the American forerunner of the auto- 
blast type of machine, and no mention is made of 
the excellent work of the Long Ashton Research 
Station in this fleld. On this subject Mr. Ordish has 
dealt only with a fragment of the literature, and, if & 
new edition 18 called for, opportunity ought to be 
taken to restorb the balance. In this chapter, too, 
he says: ‘It seams to be generally agreed among & 
large number of entomologists that treatment from 
the air is not as effective as from- the ground”. 
Though many entomologists may agree, more than & 
few will disagree, and further careful comparisons of 
the two methods are bedly needed. 
The social effects of thé losses are discussed in 
Chapter 5, and considerations on present and future 
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crop protection in Chapter 6, wherem the economic 
of the various methods of plant protection are alm 
discussed. The book conc with a on th» 
trade in insecticides, fungicides and rela: 

and there is an extremely useful table giving figure 
for world production consumption of them. 

Mr. Ordish, who is agricultural economist to Plan: 
Protection, Ltd., has taken very great peins to reac 
and oollate an enormous amount of information whiol 
will be of great value to his oo in industry 
and to those who work in other of appliec 
biology. ‘The emphasis could perhaps aver ocr 
improved ; but as an economist Mr. Ordish has bean» 
able to see the problem in perspective. As an 
economist, however, he seams to have missed ap= 
opportunity of bringing other important factors intc 
the' pioture—cultivations, fertilizers, breeding fo: 
increased yields, climatic factora, eto. Although» 
reference is made to the fact that wheat yields have, 
idl: ped udine n hen lapi ae ne ant ah 
bushels per acre, it is not made clear that some of 
this increase is due to better varieties, some to seedi 
treatment, some to mechanization, but most is 
undoubtedly due to the increased use of fertilizers. 
How do losses from pests and diseases fit into this 
picture ? The answer to this question probably lice 
in closer oo-operation between the soil chemist, 
nutrition chemist, plant pathologist, botanist, physio- 
logist and all the reet of the soientifið world that 
agriculture nowadays commands. I. THOMAS 


“nn 


IDENTIFICATION OF COMMON 
WEEDS 


Common Farm Weeds Illustrated 
By Plant Protection, Ltd: . vu+172. (London: 
Butterworths foientifle Publications, Ltd., 10952.) 
15s, net. , 
Bn and gardeners must eradicate weeds, 
and in order to do so with the maximum of 
effüciency it is desirable that the weeds should be 
speedily identified, especially if the use of weed- 
killers is contemplated. But a weed is only & plant 
whioh is. growing where it either is not wanted or is 
gE A vro botanist it is just 
ano member of the plant kingdom (unleæ it has 
invaded his own garden). 

Any góod book on plants (inoluding weeds), there- 
fore, is of value to farmer and gardener as well as to 
botanist ; but the method of approach varies beo&use 
the agriculturist and seek to destroy, the 
botanist to study. So it is not surprising that the 
point of view also varies in that the farmer and the 

fon wish only to recognize the 
weed, no matter how, whereas the botanist treats 
the weed as a subject for scientiflo study. Perhaps, 
therefore, the botanist, especially the taxonomist, 
can be forgiven if he protests against the grouping 
of plants, no matter what they are, artificially 
according to oolour of flower. This method is adopted 
here ; but, in view of the book’s objective, the method 
is justified since quick recognition is &ll-i rient. 

The book is divided into two sections : (1) arable 
weeds; (2) grassland weeds. Following (1) is & list 
of grassland weeds also to be found on arable land; 
following (2) is & list of weeds common to both arable 
land grassland. Two facing are devoted to 
each plant. On the left-hand page 18 & large photograph 
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ee on the right, an 

ies ant is cted. This is an ingenious method, 
itor it will assist and gardeners to catch their 
weeds in time. Below the two poe. a 
simple descriptions using no technical terms. Here 
are described the plant iteelf, other “names, 
EDU hein, tutu specs oF Aimee natn 

itat, height, general appearance of flowers, habit 
of stems, and other, points of re 
imately eighty weeds are 
well 

The fact that the reviewer was able to go through 
the entire book in & matter of & few minutes, and, 
looking first at the right-hand' pages, i 


ion. 


Approx- 
illustrated and 


recognized every adult plant, and, looking at the. 


left-hand pages, most of the juvenile 
plants, oonvinoes him the book will serve & very 
useful and important for farmers and 
gardeners. Students of elamentary botany will also 
find the book of oonsiderable assistance in the 
identification of common planta. 

L. J. F. Bante 


THE PLACE OF DANCING 
IN RELIGION 


Rellglous Dances In the Christlan Church and In 
Popular Medicine 
By Prof. E. Louis Backman. Translated by E. 
Classen. . Xii4-364. (London: George Allen and 
Unwin, Ltd., 1952.) 35s. net. 
T all periods mankind has danced to get rid of 
Burplus nervous emotion—to obtain release. 
During the First World War & United States hospital 
unit took over & British general hospital soon after 
the Germans had launched mustard-gas attacks. 
The sights and sounds were particularly distressing, 


and the nurses, new to war conditions, in many cases . 


became hysterical, though doing their duties mag- 
nifloently. When the matron organized dances, the 
nervous tension was released and the troubles ceased. 
It is only to be expected that, as dancing has this 
tension-relieving effect on & large number of people, 
it should appear in various forms in religious rites. 
Even in prehistorio times, it would seem that 
dancing had & place in the various culta. Both in 
ancient Egypt and in Greece dancers are shown in 
the pictures of religious festivals; again, we read in 
the Old Testament how David danoed before the 
Lord. Many other examples could be given. Natur- 
ally, then, when Europe became Christian, dancing 
waa absorbed into the new cultus, though the Church 
naturally looked on it with disfavour, and from time 
die attempts vua it were made. Nevur- 

eas, it was nob y the populace who frequen 
expressed their religious emotions by dancing ; x 
clergy and choir, too, sometimes danoed during the 
services. The Easter dances before the high altar in 
the cathedral at Seville are well known and still take 
place, and many lees famous though equally ancient 
ones still happen in churches or churchyards at 
certain times of the year in perta of the world, 
inoluding England. It is EAS Ghat Gitendass thee 
old rites are tending to disappear, but that is owing 
to the dull uniformity which is being imposed on 
mankind by modern conditions. 

Prof. E. L. Backman, of the Royal University of 
Uppeela, has brought together a wealth of informa- 
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tion on this subject, and the resulting volume is of 
great interest. The Ohurch authorities in England 
ep oder ie te tere 
part of the cultus, and England has per fewer 
examples to show than is the case on the Continent. 
Nevertheless, during Queen Elirabeth's re men. 
and women danced to the music of pipes and drums 
both inside churches and in the ohurchyards. I 
rather feel, too, that Prof. Backman might have 
Serie cs raes in Beatontdtine, sphere the 


ossi iu pS, the book makes 
very good ing, and the translation would seem 
to be exoellent. M. C. BURET- 


THE NEUROTIC IN SOCIETY 


Soclal Psychlat 
A Btudy of Tlerapeutio Communities. By Dr. 
Maxwell Jones, and A. Baker, Dr. Thomas Freeman, 


Julius Merry, B. A. Pomryn, Dr. Joseph Sandler, 
Joy Tuxford. Pp. xix+186. (London: Tavistock 
Publications, Ltd., in collaboration with Routledge 
and Kegan Paul, Ltd., 1052.) 185. net. 


EUROTIO maladjustment is so prevalent and 
N individual psychotherapy so prolonged that the 
has always sought more rapid methods 
of cure. During the Second World War, for example, 
physical treatments were pushed forward and patients 
subjected to insulin, prolonged narcosis and e joel 
convulsions. The ‘cures’ by these means have proved 
disappointing. Now the accent is on social psychiatry. 
This is the production of & ial environment where 
the patient can adjust find ways by which he 
oan later take his place in society. - 

Dr. Maxwell Jones and his associates have written 
this book describing experiences m such communities : 
at Mill Hill, where an effort syndrome unit was estab- 
lished, at Dartford ex-prisoner of war hospital, and 
at Belmont Hospital for chronic neurotic unemployed. 
In these it was found impossible, owing to the 
numbers, to give individual peychotherapy, and 
lectures were discovered to be less useful than dis- 
cussion groups where the patiente were able to release 
their emotion. ‘Psycho-dramas” which are little 
plays, describing his own life, written by a patient 
were also found beneficial. Inmates do a four-hour 
day in industrial work, and are placed in industry by 
a resettlament offloer when they are The 
resulta are claimed to be good ; and six months after 
leaving hospital two-thirds of the patients have made 
a fair adjustment, or better, and one-third & poor 
or very poor adjustment. This is an interesting 
experiment, but one should reserve judgment 
until follow-up results for & longer period are 
published. 

It is & pity when they have such interesting 
material that the authors have used such & repetitious 
and even slovenly style: for example, on p. 178 the 
old mistake of thmking that ‘protagonist’ means the 

ite of ‘antagonist’ is made. The book records 

valuable facts on oommunity life, and one looks 

forward to the publication of the final results later on. 
CuorronD ALLEN 
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. EXPERIMENTING AT HIGH PRESSURES" | E 
By Pror. D. M. NEWITT, F.R.S., and K. E. BETT 


Department of Chemical Engineering, imperial 


STIGATIONS into the influence of pressure 

on the properties of matter are at present confined 

to limits prescribed by the mechanical properties of 
materials of construction. In plant designed to 
develop and sustain high internal pressures, two 
seperate streas-systems have to be incorporated. The 
pee is developed by an element of plant, usually 
tm iston, in which there is under load an eventy dis- 
tributed uniaxial compressive stress the magnitude 
of which is proportional to the pressure; and & 


peno of this element must 

y the pressure has to be sustained by an 
enclosure, the walls of which are subjected to three 
principal stresses acting at rightangles to one 
another; two of these are tensile and one com- 
pressive. The important feature of this system is 
that the compressive stress one of the tensile 
stresses are not uniformly distributed through the 
thickness of the walls, but have maximum values at 
the interior and diminish rapidly as the outer surface 
is approached. f 
A more uniform distribution of stresses under load 
oan be achieved by making use of the property of 
work-hardening, as in the &utofrettage process of 
cylinder construction; or by building a compound 
cylinder by the shrinkage process. In both cases it 
is necessary to know the distribution of the residual 
stresses and to develop means of stabilizing the 
residual system, so that no &ppreqiable plastic flow 
will oocur under working conditions. By making use 
of these processes and by providing external support 
for the vessel in such a way that the rt Increases 
proportionally to the mternal preasure, it has been 
possible to construct plant in whioh pressures up to 
fifty thousand bars (& ber is & ly an atmo- 
sphere) can be maintained for considerable periods of 
time and preasures of the order of a hundred thousand 
bars for shorter iods. The energy stored in a 
matena] Bübinoted to thea pomes is rado ub OF E 
work or potential energy component and & heat or 
kinetic component. Energy release may take place 
through either component separately or through & 
combination of the two, leading eventually to brittle 
fracture or plastic deformation. 

It seems unlikely that these limits of pressure will 
be much exceeded with the materials and methods 
of construction at present available; and they are 
indeed sufficiently extensive to enable a oompre- 
hensive study to be made of those properties of 
matter which are associated with work done against 
the repulsive force fields of atoms and molecules. 

There is, however, & second pressure domain of 
great interest to physicista, in which discontinuous 
transitions may be expected to take place by, for 
example, an overlap in the electron-phase space fleld 
of an atomio system. Calculations based upon 

mechanical models place the lower limit of 
this domain at about one ion bars; that is, far 
beyond any preasures at present attainable in the 
laboratory. 

If attention is confined to the lower pressure 
domain, nearly every manifestation of pressure, 


* Summary of three lectures Prof. D. M. Newitt ai tho 
Royal Institution on January 2 eun Ukrraary 3 and 10. 
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whether chemical or physical, will require for its 
interpretation an accurate knowledge of at least three 
of the principal thermodynamic functions of the 
system, one of which, for obvious reasons, must be 
the pressure. A great deal of attention ought, there- 
fore, to be paid to the accurate measurement of high 
pressure and to an assessment of the errors involved 
when. the limite of practical working are approached. 

e M aerate gauges, of which the mercury 
oolumn balanced free-piston gauge are 
examples, measure pressure in terms of fundamental 
unita. They are, however, subject to restrictions 

by the properties of the materials from 
which they are constructed and of the working fluid. 
Thus, in the case of the mercury oolumn, the com- 
preseibility of mercury over the full range of the 
gauge has to be known ; in the case of the free-piston 
gauge, the elastic and plastio deformation of the 
piston and cylinder sasembly under the influence of 
preasure must be found, either by calculation or by 
direct measurement. 

Suitably designed free-piston gauges will operate 
to about twelve thousand bars, but at this pressure 
they are relatively insensitive, due to the large 
frictional forces resulting from the inorease in vis- 
coaity of the preasure-transmittmg fluid. The area 
of the piston in such & gauge must of necessity be 
amall, and direct measurement of the diameters of 
the piston and cylinder cannot be made with an 
accuracy sufficient to reduce the error of readings to 
leas than 0-1 per cant. It is therefore neoeesary to 
obtain the effective piston area at low pressures by 
calibration against a mercury oolumn or another 
free-piston gauge in which the diameter of the piston 
is large enough to be measured directly. At higher 
preesures, the piston and cylinder undergo deforma- 
tion and the effective area, which is a function of 
pressure, has to be calculated from theories of 
elasticity. The error involved is uncertain, since the 
stresses arising from the efflux of liquid between the 
piston and cylinder cannot be measuted directly. 


nie ther pintan Hone designed Dr E- W: DUCE tan 
the correction for elastic rmation was calculated 
to be 0-2 + 0:05 per cent at 10,000 bars. Suoh a 
gauge will have an absolute accuracy of about 
0-15 per cent, provided that ita sensitivity is large 
with this 

A. great deal of work at high preasuree and, indeed, 
most of the work above ten thousand bars has been 
carried out with the ald of seco gauges, of 
which the manganin gauge is the known. 
Calibration of this gauge against a free-piston gauge 
shows that the response is & linear fonction of pressure 
to within the absolute accuracy of the primary gauge. 

In order to extend the range of the manganm 
gauge to thirty thousand bars without the unoer- 
tainty of linear extrapolation, it is desirable to oali- 
brate it against at least two fixed-preasure pointe. 
The lower point may be taken as the freezing pressure 
of mercury at 0° O., which is given by a free-piston 
gauge as 7,490 bars. The most suitable upper point 
ig the I-II transition for pure biamuth, which at 
80? C. takes place at 24,080 bars. This point has 
been measured directly by Bridgman using the 
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method of volume discontinuity. In his apparatus, 
the preesure was transmitted to a specimen of the 
pure metal in direct contact with the pistor, the 
distortion of the cylmder containing the- specimen 
being determined experimentally. From meesure- 
ments of the force tranamitted to the piston and the 
area over which the piston acted, the pressure could 
be calculated. It is difficult to estimate the 
of the measurement ; but the total frictional 
effect obtained by measuring the transition pomt for 
both inoreasing and decreasing pressure was about 
Vi ocu 

y using the fixed pressure points, the change in 
resistance with -preasure gone ese oan be 
expreased as an equation of the second degree. 
Although the departure from linearity depends upon 


the history of the wire, experienoe shows that, in 
general, the deviation ig only about 2 per oent at 


25,000 bars. The gauge can be made very sensitive . 


when used in conjunction 
with suitable electrical measuring apparatus ; but it 
will be obvious that its accuracy 
entirely upon the absolute accuracy with which the 
fixed preasure points are known. 

At preasures much above thirty thousand bars, all 
available preasure-tranamitting liquids either become 
very visoous or freeze, and the manganın gauge can 
no longer be used.  Preesures in this range have, 
therefore, to be measured directly, it being assumed 
that, in & thin specimen of material under pressure, 
streases sufficiently clogs to hydrostatic conditions 
can be realized. Corrections for distortion of the 


result. 
probably of the order of + 10 per cent. 
Thus it can be seen that the error involved in the 
measurement of preasure is & function of the 
range under consideration. Below twelve (bua 
bars, it is possible to inorease the precision of a fres- 
pun P id 
&nd oyli assembly ; this can be &ooomplished 
by using the stronger materials of construction now 
available and by namg more effective external 
dU pare Putus colder: t is doubtful if the range 
of the gauge can be greatly extended, beceuse the 
large increase in viscosity of proegure-trangmitting 
fluid' resulta in & serious loes of sensitivity. At 
preasures above thirty thousand bars, when all 
liquids have frozen, true hydrostatio conditions no 
longer exist and streas differences within the oom- 
preased solid of the order of ite plastic shearing streas 
are to be In this range, the error in the 
Pressure measurement resulting from the variable 
frictional forces opposing the motion of a piston is 
than that due to the uncertainty in the dis- 
tortion of the cylinder. Thus, any attempt to increase 
the accuracy of the measurements must be directed 
towards reducing the frictional forces. One method 
of doing this is to decrease the cross-sectional area of 
the materiel under compression; such a procedure, 
however, makes the accurate asseasment of volume 
changes during com ion very difficult, especially 
if the apparatus appreciable creep. 
Although Bridgman measured the freezing pressure 
of mercury more than forty years ago, no accurate 
redetermination has been made since then. Indeed, 
the value has been aooepted and used to calibrate 
various primary and secondary gauges, some of 
which have a greater sensitivity than the accuracy 
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claimed by Bridgman for his orginal measurements. 
In view of the difficulties involved in the direct 
measurement of preasure, it would therefore seem 
desirable for the present to bese all work upon an 
arbitrary standard soale of fixed pressure pointe 
which can be corrected from time to time as more 
accurate data become available. i 


THE SOUTH ATLANTIC: LAND 
BRIDGES OR CONTINENTAL 
DRIFT? 


HE proceedings of the symposium on “The Role 
of the South Atlantic Basin in Biogeography and 
Evolution", held by the Society for the Study of 
Evolution in New York during Deoember 28-29, 
1949, have now been handsomely published under 
the title of ‘The Problem of Land Connections 
across the South Atlantio, with S Reference to 
the Mesozoic’’*. Most of the contributions are remark- 
&ble—oonsidering the speculative possibilities and 
heady enthusiasms inherent in the subject—for their 
acientiflo rigour, and several of them are of funda- 
mental importance to everyone who is interested in 
the tangled complex of problems which come under 
discussion. These problema aré essentially twofold : 
whether the southern continents received all their 
faunas and floras from the north or have been at 
times in direct contact with each other ; and whether, 
if such contact existed, it was effected by land 
bridges or by contiguity, afterwards broken by 
continental drift. The chairman and editor, Dr. 
Ernst Mayr, points out that the symposium was 

i not to defend or disprove any ioular 
hypothesis, but for the presentation and di ion 
of current evidence in one restricted but critical field 
of & much broader subject. In his conclusion he 
cheerfully admits that we are stil confronted by 
many unsolved problems ; but he claims with ample 
justifloetion that the symposium has resulted in a 
much-needed correction of fact and clarification of 
concept. Dr. Mayr himself recalls the methodological 
prinorple that biological conclusions must be based 
on biological evidence, and geological conclusions on 
geological evidence. In particular, he direote the 
geologists’ attention to the many pitfalls that lurk in 
biological interpretationa—for example, in conclusions 
drawn from faulty classifications or from under- 
estimates of the dispersal powers of organisms over 
long periods of geological time. 

Dr. Q. G. Simpson’s Jlummating discussion of 
“Probabilities of Dispersal in Geologic Time" (pp. 
108—170) is one of the high points of this invaluable 
publication. Simpson deflates many & speculative 
balloon by streesing the impossibility of inferring two 
simultaneous conclusions from what is actually known - 
of the geographical distribution of & given group of 
o i , the land connexions of time, 
and the probabilities of dispersal for the organisms 
concerned. To obtain a solution for either unknown, 


* Bulletin of the American Museum of Natural History, Vol. 99, 
z Connections acrom the Bon 
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ib is necessary to postulate either the existence (or 
absence) of land connexions or the probabilities of 
dispersal. Usually the latter postulate is made, the 
mnplication commonly being that p is erther 0 or 1. 
Simpson illustrates the very serious errors that may 
arise from confusing ‘very low’ with ‘zero’ and pointa 
out that estimates of probabilities, even when least 
subjective, may be wholly invalidated by the effect 
of geological time. Just as probability of dispersal 
is affected by the size of the population, 80 the passage 
of time multiplies the opportunities for dispersal. 
“If the probability that some member of a population 
will croas & barrier is -000001 in any one year . 

during the course of a pln years the event would 
be probable, p = -63’’, and ‘in the course of 10 
million years the event would become so extremely 


probable as to be, for most practical Pure 
certain, p = -99995"’. Simpson concludes that 
evidences of random dispersals at scattered times 
indicate that probabilities of dispersal were so 


exceedingly low as to suggest the intervention of a : 


major barrier. Ten years ago Simpson’ directed 
attention to the relevant fact that, of the known 
Triassic reptiles of South America, only 48 per cent 
of the families and 8 per cent. of the genera are 
known m Africe, with no Species m common. ‘These 
figures," he concluded, “are decidedly inconsistent 
with any direct union of corresponding parts of South 
America and Africe.” 

Among other general contributions, Dr. M. Ewing 
presents & useful (pp. 87-91) of geophysical 
evidence (up to 1950) and concludes that both semmio 
and gravity data show the great similarity of the 
Atlantic crustal structure to that of the Pacific, and 
their great dissimilarity to the continental crust. So 
far as such evidence goes, it is consistent with the 
hypothesis of the œ of continents and 
ocean basins. - But the Atlantic data are still too 
sparse to justify regional conclusions. Moreover, the 
discovery near the surface of crustal layers havmg 
the elastic ies of simatio rocks raises the 
question of what has happened to the many kilo- 
metres of sediment that must have accumulated over 
the ongmal ocean floor, if the latter has existed for 
~8 x 10° years. Have they been deeply buried by 
repeated coverings of basic lavas and sills, and 
metamorphosed beyond seismic recognition ? If so, 
their radioactive contents might account for the 
unexpectedly high heat flow encountered through 
,reoently tested of the ocean floor. If not, then 
“the seismio evidence recorded by Ewing could be 
interpreted as against the and ‘land 
bridge’ hypotheses and in favour of ‘drift’. 

eal H. Bucher seta out to deal with the 

general problems of “Continental Drift versus Land 
Bridges” (pp. 93-108), but his treatment is largely 
confined to the thesis that the topography, depres- 
sions, mountain ranges and structural relations of 
the ocean floor cannot be harmonized with Wegener’s 
assumption that the simatic crust is or has been so 
weak that sialic bodies could drift through it. The 
criteria are not strictly so decisive as Bucher olaims, 
since he fails to consider fully the effecta of meta- 
morphism and altogether. ignores the hypothesis of 
sub-crustal convection currents; nor does he even 
mention any of the evi which favours the ‘drift’ 
hypothesis. Both Ewing and Bucher admit that 
vertical movementa of considerable amplitude have 
demonstrably taken place, but Ewing limits the 
amplitude by the requirementa of isostasy, while 
Bucher limits the area involved to that of & land 
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bridge. Neither considers the poesibility that the 
sub-crustal silicate mantle may not necessarily be as 
homogeneous in either space or time as theorists 
postulate. Localized changes of composition or 
phase, or of both, at depths below the so-called 
‘level of compensation’ would adequately account for 
the vertical movements which seem so puzzling to 
geophysioista. 

. Turning to more specific -evideroe on Bouth 
America and Africa, Prof. K. E. Caster an 
admirable and well-documented review (pp. 105—152) 
of the stratigraphiocal and palsontological data up to 
the end of the Mesozoic. Like others before him, he 
is so impreased by the Devonian—Triasaic paralleliam 
between the opposing lands that he favours a broad 
continental linkage up to the end of the Triassio. 
Nevertheless, he inadvertently raises a serious doubt 
as to the validity of what Dr. A. S. Romer (p. 258) 
calls ‘‘the strongest single piece of evidence for South 
American transatlantic connections’. This is the 
occurrence of the freahwater reptile 
Mesosaurus in similar formations in South Africa and 
Brazil. Caster, however, records that Mesosaurus 
ooours in & fotid limestone containing marine 
invertebrates, from which he infers that ıt waa a 
nektonio animal inhabiting & seaway with a stagnant 
bottom. In & most stimulating discussion of Caater's 
paper, Prof. O. O. Dunbar makes the ion that, 
if Mesosaurus was thus adapted to a o' life, it 
may well, like modern seals, have made long journeys 
to sea. In any event, ıt is improbable that migration 
could have been easy, since of the three African 
genera only one—and that of a different species— 
has been found in Brazil. 

Another important point made by Dunbar 1s that, 
in the light of our present knowledge, the pre- 
Devonian record has no bearing whatsoever on the 
problem in hand. This is amply confirmed by recent 
work m dating the Pre-Oambrian. Caster states that 
the presence of Collen4a “‘affords the best evidence 
to date for correlating strata in the oldest terranes 
on the two sides of the Atlantic besin”. Unfor- 
tunately, the African occurrences’ to which he refers 
are in rocks which range in age from about six 
hundred million years to more than two thousand 
million years’. Dunbar also expresses the opinion 
that, until more is known about the reproduction of 
Glossopteris and ita associates, it is scarcely necessary 
to drift continents or rsise broad land-bridgée to 
account for the distribution of this flora. 

Prof. Marshall Kay also discusses stratigraphical 
evidence bearing on continental drift (pp. 159-162). 
His main point is to demonstrate from the distribution 
of Cambrian trilobitee—on which weighty arguments 
have been based—that similarity of faunas does not 
in itself require close association later broken by 
‘drift’. é 

Dr. Mayr is satisfied (pp. 85 and 250) that there is 
no need to postulate former land connexions between 
South Americe and Africe to explam the distribution 
of mammals or birds, the available fact being 
“diametrically to the possibility of such & 
connection’. wever, this clear-cut conclusion 
refers only to the late Mesozoic and Tertiary. For 
testing earlier connexions, flahes and reptiles are 
more suitable. Dr. E. H. Colbert reporta fully on 
the Mesozoic reptiles (pp. 287-240). He thinks there 
may have been ‘‘a oonneotion of sorta" during the 
mid-Triassic, but admrta that no southern connexion 
would be essential if other evidence were forthooming 
to prove that North and South America were then 
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-onneoted. The Jurassic evidence i8 moonclusive, 
while for the Cretaceous it is “rather unequivocally 
in favour of an active faunal interchange between 
South and North Americas’. Discussing Colbert’s 
peper, Dr. A. 8. Romer (pp. 250-254) agrees about 
the Cretaceous and Jurassic but, although fully con- 
scious that most hypothetical land bridges are not 
merely delusions but also snares to the. unwary, he 
mildly disagrees about the Triassic. He writes: “I 
find myself here, after consideration of the evidence 
{which he carefully analyses] rather strongly inclined 
towards belief m the existence of a squthern inter- 
continental connection between South America and 
South Africa in the Triassic. To my embarrasament ; 
for in such a ‘leftiah’ ion I am disturbed . 

by the company (of bridge builders, radical continent 
shifters and Gondwanaland collectivists) which this 
may entail”. Dr. B. Schaeffer reporta on the freah- 
water fishes (pp. 227-284), his oonclusion—from what 
is admittedly & scanty reoord— being that there is 
no evidence of direct between South 
America and Africa during any part of the Mesozoic. 

In & most valuable paper on “Variables affecting 
the Probabilities of Dispersal in Geologic Time” (pp. 
177-188), Prof. D. I. Axelrod illustrates his views 
with reference to the effecta of climatic and 
water iers on angiosperm distribution. He claims 
that the continents have been in their present 
positions since the Middle Cretaceous and probably 
earlier: ‘‘The floras and the faunas, not the con- 
tinents, have been moving during the past ages’. 
Angiosperms, however, sre not decisive for pre- 
Cretaceous times, and Dr. W. H. Camp’s discussion 
of their phytophyletio patterns (pp. 205-212), th 
stimulating and suggestive, carries us no farther 
Dr. T. Just deals with the older and more critical fosail 
floras (pp. 189—204), but he finds the evidence 
ingufficient for the drawing of firm conclusions. 

In a brief survey (pp. 213-216) of living inverte- 
brates in relation to Mesozoic South America, Dr. 
P. J. Darlington, jun., demolishes the idea that they 
provide any relevant evidence. In particular, he 
denies that peussids, which havé been used as 
evidence of former land connexions, tell us anything 
significant about the history of South Amerioa. Prof. 
A. E. Emerson presenta & highly original paper on 
“The Biogeography of Termites” (pp. 217-225) and 
Teaches several tentative conclusions, the first being 
that “it is unnecessary to ate any great change 
in continental masseg connections since 
early Mesozoic times” 

To end on & personal note: I should confess that, 
despite appearances to the contrary, I have never 
succeeded in freeing myself fram & nagging asics 
agamst continental drift ; in cag aedioe wel banca. 

16 Break. T feel ths hypothesis to be a fantasti eno. 
But this is not science, and in reaction I have been 
deliberately careful not to ignore the very formidable 
body of evidence that has seemed to make continental 
drift an inescapable inference. In recent years the 
weight of evidence has become lees oppressive, and 
this symposium has left me with the general impres- 
sion that a few land bridges or Imkages by island 
stepping-stones would probably suffice for the bio- 
geographical problems. Matching of orogenic belts 
on opposing sides of the Atlantic is an exercise that 
has not been indulged in by the participants of this 

ium. I have been collecting evidence from 
the Pre-Cambrian of South America, Africa’ and 
India‘ for several years, and I think it is now safe to 
say that India cannot have been where Wegener 
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placed it relative to Africa. The evidenoe on 
the other side, however, is still ambiguous. 
A remarkably good ‘tectonic fit’ between parts 
of South America and Africa oan be 

but go far no correlation by age is possible, because 


‘the South American age determinations’ have not 


been correlated with the tectonics and have not been 
ard by isotopic analyses. No doubt this tem- 

rary frustration will be overcome, and the mattor 
Pill be decided ons way or the other, At least we 
know how the problem can be settled. 

Meanwhile, remains the most serious enigma 
of all: the Permo-Carboniferous glaciations. Dunbar 
pointe out that the late Palmozoio glaciations m low 
latitudes present ‘‘a problem still unsolved, unless we 
accept continental drift". But if we accept continental 
drift only to explain these and other still older 
glaciations, it becomes no more than an ad hoc hypo- 
thesis. As such, it may still be justified as a stimulant 
to research, but it may also stand in the way of 
progress by distracting attention from the real 
problem. Can the meteorologists not come to our 
assistance and tell us whether or not widespread 
equatorial and low-latitude glaciation ig le while 
high latitudes for the moet pert enjoy a ial 
olmnate ? The curious feature is that the ovi i 
so far as it goes, suggests that rb was the distribution 
of ioe in the Pleistooene that was exoeptional, not 
the Permo-Carboniferous distribution. Southern 
Africa, in particular, was repeatedly glaciated during 
Pre-Cambrian times. While so many contradictory 
voices confuse judgment, one cannot do better than 
commend Dunbar’s wise dictum that ‘it is unsafe to 
reject, a priori, either continental drift or foundering 
of broad land bridges". AnTHuR HOLMES 
1 Bimpsan, G. G., Amer. J. Ser., BAL, 1 (1048). 
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THE FARADAY SOCIETY, 
By Dr. F. C. TOMPKINS 


N February 14, 1908, a small meeting took place 

in the rooms of the now defunct Faraday Club 
at St. Ermun's Hotel, Westminster, and & new 
scientiflo society was inaugurated. A little later 
“The Faraday Society” was formally founded, having 
as its objects the promotion of “ 
Electrometallurgy, Chemical Physios, and Kindred 
Subjects”. The Society celebrated its fiftieth anni- 
versary this year on April 16 at the Royal Institu- 
tion, which houses the famous laboratories where 
Faraday’s researches were oarried out. 

In 19808, as to-day, there were dangers, both 
financial and otherwise, in creatmg yet one more 
society and one more journal. Indeed, Bir Wiliam 
Ramsay viewed the prospects with marked disfavour, 
for he could not find sufficient time to read the 
stream of scientific literature already appearing. 
Despite this, the project made & good start under the 
presidency of Sir Joseph Swan, ably supported by 
such eminent men as Prof. Crum Brown, Prof. F. G. 
Donnan, Lord Kelvin, Sir Oliver Lodge, Dr. Ludwig 
Mond, Lord Rayleigh, Sir James Swinbume and 
others. Within a year there were 254 members, with 
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F. 8. Spiers as honorary secretary and editor of the 
Transactions. To these men we must attribute the 
ooining of the ‘chemical physics’ to describe 
the borderline between o i and physics. 
It is no contradiction that in April 1951 the objects 
of the Society were re-deflned as follows: “to 

mote the Study of Sciences lying between 
Ghamianty. Physica and Biology", for tho founders 
had wisely included that indefinite phrase “and 
Kindred Subjeote". The Society could, therefore, 
adjust iteelf as a living organiam to ita environment. 
. At its inception, the Transactions fulfilled the need 
of a publication catering for developmenta in the 
study of metala, both in the more academic and in 
its technical aspects, as wall as one for reporting 
those studies recognized to-day as the province of 
physical chemistry. 

The first volume of the Transactions appeared in 


1905 ; in its 366 pages there aro thirty papers, and ^ Britain 


the path along which the Society was to travel was, 
even then, clearly defined. The contributions were 
- grouped, usually in pdirs, covering different aspects 
of & common topic. The reading of the papers was 
followed by æ discussion, and the i of 
having & permanent record of the comments and 
criticisms of other scientists was appreciated. The 
earlier volumes of the Transactions contain such a 
record and it remains & constant source of historical 
interest and value. The second object which has been 
carefully nurtured through the subsequent years was 
the encouragement given to scientists from overseas 
to present papers; thus we find that, of the thirty 
papers in the first volume, one originated in the 
United States and another in France. 

The Faraday Society, unlike many other scientrfic 
societies, has never held regular meetings devoted to 
Been en Pope on urrelbted;torine rather it 
has sought to & new approach to the technique 
of scientific discussion. The Society can point to the 
success of ita endeavours by reference to ita own 
General Discuasions, the hundredth of which is being 
held in this, ite jubilee year. The first, on ‘‘Oamotio 
Preegure", was held in January 1907 in London, and 
since that time two or more have been held yearly. 
The purpose of such Discusmons was olearly defined-— 
to secure & survey of the topic under discussion from 
the varied points of view of scientists working along 
different linee of attack ; to focus general interest in 
& subject with the object of extending ita develop- 
ment or applications; to affard an opportunity of 
bringing forward new facta and theories for oritioiam 
and appreciation; and finally to map out possible 
new lines of investigation. The Society is justly proud 
of ita General Discussions, for even in this era of 
conferences they still retain a unique character. It 
had been accepted that the important aspect was 
critical appraisal of a proportion of the papers, 
and practically the whole time of the meeting is 
therefore devoted to this. All the papers are pub- 
lished in full in the form of preprints two or three 
weeks before the meeti so that they may be 
studied at leisure. A high standard of oriticimm is 
consequently attained, and the recognition of the 
value and quality of the verbal discussion has resulted 
in authors setting themselves a high standard for 
their contributions. 

The success of these meetings and the achievement 
of their objects depends primarily on the choice of 
subject and the timing of the Discussion. In the 
main, faith has been placed in the national charac- 
teristio of compromise—the programme, though 
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limited: and well defined in scope, is so arranged that 
it is of value and interest to the physicist, chemist, 
biologist, logist, eto.—thab is, to scientists of 
different dieciniinas and experiences who brin 
different points of view to the common theme, and 
80 effect & cross-fertilization of ideas, a synthesis andl 
a stimulus to originality. Moreover, overseas oon- 
tributions are particularly invited m order to obtain 
& representative cross-section of authoritative 
scientists, irrespective of nationality. The Society 
has, indeed, been fortunate m obtaining their oon- 
stant support in its endeavour to make these meetings 
truly international in character. 

Looking back, say, twenty-five. years, to the time 
when the theory of strong electrolytes represented & 
new powerful approach to replace the olassioal theory 
of dissociation, we need only turn, the pages of the 
1921 Discussion volume to illustrate this point. 
itain was- represented by papers from Bell, 
Hartley, Wolfenden and Wynne-Jones, while from 
overseas came such disti i men as Bjerrum, 
Brensted, Fajans, Huokel, Onsager and 
Scatchard, and written contributions were received 
from Debye, MoInnes and Randall. Boaroely a name 
which would spring naturally to one's mind when 
considering this topic is absent ; and how aptly was 
the time The Debye-Hiickel theory 
appeared in 1923 and s extension three years 
later, but their work was still hotly debated. It is no 
exaggeration to attribute the general acceptance of 
these theories dnd the opening up of the modern 
attack on the problem of shart-range forces in 
solution to this meeting. Again, two years later, in 
1929, the overseas and guests who attended 
and contributed to the Bristol meeting on “Speotra 
mn Relation to Molecular Structure" included Raman 
of India, Badger, Birge, Mulliken, Taylor, Wood and 
others from the United States, Bonnino from Italy, 
Victor Henri from Switzerland, Grimm, Herzberg, 
Hund, Schaefer from Germany, Errera from Belgium, 
and representatives of the best work from Canada, 
France, Poland and the U.8.8.R.—a veritable galaxy 
of stars. The Society has done much for the con- 
solidation of theory, the co-ordination of drfferent 
lmes of approach and the stimulus to further work, 
by timing these Discussions to ooinmde with the 
upward surge of interest and of development. 

It is dangerous—and often invidious—to pin-point 
any one contribution as being that from which a 
marked advance in knowledge and development of 
the many varied aspects of physical chemistry has 
evolved. But one may sometimes reflect that, had 
not & contribution appeared at that particular time, 
then the road of advance would indeed have been 
more arduous and the progreas along it alower. It is 
of interest, therefore, to browse through the pages of 
old Discussion numbers to find whether they record 
such papers of especial significance. 

In 1921, on the subject of chemical kinetics, there 
was the first suggestion by Lindemann’ (now Lord 
Oherwell) of the modern concept of the nature of 
unimolecular reactions; this to the well-known 


ry 
spprosohing doom of the old radiation theory. But, 


tribution by J. Franck containing the first enunciation 
of that broad generalization, the Franck—Condon 
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Priticiple. Again, although the Society cannot claim 
to have published the original oo of chain 
reactions, its first application to hydrocarbon 
reactions is given in the 1926 Discussion volume, on 
‘Photochemical Reactions”, in a contribution by 
this year’s president, Prof. H. 8. Taylor, of Princeton. 
At another meeting seven years later, Rice 
his chain mechanism of the thermal oracking of 
hydrocarbons. Altho this concept has now been 
modified and exten it is difficult to essees the 
immense value of this one contribution to many 
industrial developmenta. As is always true of any 
outstanding advance in fundamental theory, ita value 
grows when itative deductions are made 
posible. The recognition of the guiding prinoiple— 
that of the stationary state—is clearly stated in '& 
paper by the outstanding German chemist, Boden- 
stein, in the 1081 Discussion. Two years later, Paneth 
described the synthesis of the antimony analogue of 
Bunsen’s cacodyl radical at a meeting of the Society, 
and in the same year there were the enunciation of 
the Franok-Rabinowitch effect and the detailed 
applications by Hickel and Lennard-Jones of 
quantum mechanical theories and the birth of the 
modern of molecular orbitals and the like. 

In quite different flelds, the Discussion volumes 
record equally significant and important discoveries, 
each of which has largely affected our modern out- 
look; thus in 1980 Donnan applied to organisms 
his ionic membrane equilibria; a 1032 Discussion 
reporta H. 8. Taylor's concept of activated adsorption 
and the theoretical contributions of Lennard-Jones 
on the application of potential energy relationships 
to adsorption—and there are many more. 

Although ite publications contain the record of 
many such important advances in particular branches, 
yet the Society has never attempted to contract its 
wide fleld of interest. The whole of the region lyi 
between physics, chemistry and biology is eed 
ite province, so that the range covered is possibly 

in scope and breadth in any similar 
series of publications. At first there was a biss 
towards the more technical and applied aspecta, with 
Discussions on fluxes, slaga, igneous rook formation, 
soils, refractories, cements, corrosion, electroplating, 
and hardening of metals, to list only & few. 
The later publications are concerned with the more 
fundamental problems as exemplified by meetings 
devoted to kinetics, photochemistry, radiation 
chemistry, electrode processes, spectroscopy, mole- 
cular structure, adsorption, chromatography, solid 
reactions, dielectrics, luminescence, orystal 
eto. In addition, the growth of colloid science has 
always been one of especial concern to the Faraday 
Society. More than any other single body it has been 
responsible for the development of, and interest in, 
this subject in Greet Britain Inspired by the. 
enthusiasm of Bir William Hardy, this interest has 
been constantly maintained, particularly by the 
efforts of Sir Erio Rideal. 

In 1984, the Colloid Committee of the Faraday 
Society was formed. Broadly conceived, with 
sentation from other interested societies, it received 
Sona help and guidanoe from the Council of the 

, and one General Discussion every two years 
was devoted to a subject of interest to oolloid 
chemista. Using the organizing facilities of the 
Society and with ite financial the Oolloid 
Committee went forward, and it is poesible to trace 
the emergence and of oolloid science in the 
publications of the iety. Again an initial trend 
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towards aspects having technical value gave place 
to more fundamental problems; for Discussions on 
soils, textile materials and the like were followed by 
others on colloidal electrolytes, the electrical double 
layer, and the size and shape factor in colloidal 

More recently, the Society has again taken a 
lead, thia time in fostering the growing interest in bio- 
physics. So long ago as 1930, a Discussion was hold 
on ‘Colloid Science applied to Biology”; ‘The 
Properties and Functions of Membranes, Natural and 
Artificial” was one of the topics in 1937, and “Modes 
of Drug Action” in 1948. A pattern was slowly 
emerging and was thrown into relief in 1948 when 
the Society, always responsive to modern develop- 
ments, decided to enlarge the scope and activity of 
the original Committee by reconstituting it aa the 
Colloid and Biophysics Committee of the Faraday 
Society, and also to devote one Discussion yearly to 
topics of interest to that Oommitteo. Buch Dis- 
cussions held over the past few years include ''The 
Physical Chemistry of Proteins", ''Lipo-proteins" 
and “The Optical Methods of Investigating Cell 
Structure’. The Committee also initiates informal 
meetings on similar subjecta of importance to bio- 
physicists and oolloid scientists, summaries of which 
are published in the Transactions. 

Nevertheless, although the aims and objecta of the 
Society can be well appreciated by a study of its 
Discussions volumes, the Transactions published 
monthly contribute no leas vigorously to the life of 
the Society. It has been termed the foremost journal 
in Europe devoted solely to physical chemistry. 
Although only & hundred and fifty or so papers 
appear yearly, the lack of size is in part a measure 
of the high standard i of the oontributions. 

If the international of the Discussion 
meetings is emphasized by the fact that 50 per cent 
of the popora may be contributed from overseas and 
that, of the audience of two to three hundred, eighty- 
ninety are resident outside Great Britain, then, 
although contributions to the Transactions are 
predominantly from the United Kingdom, yet some 
six hundred members out of the total of more than 
2,200 are from outside the British Isles—some from 
the Dominions and Colonies, others from all the 
countries of Western, and some from Eastern, Europe, 
and many from the United States and tho South 
American continent. On its fiftieth birthday, it is 
appropriate, therefore, that the president should be 
Dean H. 8. Taylor, who for the past twenty years or 
more has done so much to enhanoe the reputation of 
Prinoeton Univermty as one of the foremost schools 
of physical chemistry. 

The Society has seen. many changes: the original 
objects with ther bias towards electrochemistry, 
metallography and metallurgy in ita more technical 
aspecta have changed, but ita efforts in this fleld 
have not been unrewarded, because this interest has 
been taken over by what may be affectionately 
termed ite daughter society, the Institute of Metal 
Finishing, formerly the Electrodepoeitors' Technical 
Society. There is no doubt that other similar changes 
and broadening of interests will be initiated in tho 
future; perhaps the formation of further daughter 
societies encouraged by the expanding interesta of 
science may be anticipated. 

The Faraday Society has been well served by its 
members. Beoause of its generous benefactors, 
particularly Colonel J. J. Bourke, its financial 
problems, although not absent, are often lees serious 
than are those of many other scientific bodies, and 


074 


because of the enthusiasm of ita first secretary, F. B. 
Spiers, whose name is perpetuated by the Spiers 
MemofFial Lectures (the seventh of which be 
delivered this year by Prof. J. H. Hildebrand), and 
of his successor, G. B. W. Marlow, the Society has 
never lost ita initial impetus. 

Ita purpose remains to serve the changmg needs of 
those interested in the sciences lying between 
chemistry, physios and biology, and to foster the 
international co-operation of scientists. Inspired by 
this purpose, & General Discussion on ‘Tho Reactivity 
of Free Radicals” was held last year in Canada at 
the University of Toronto. It proved a stimulating 
innovation; forty-flve members travelled from Great 
Britain to meet in conference some eighty Canadians 
and sixty Americans. Those members will long 
remember their enthusiastic weloome in that great 
Domimion; they retutned richer in knowledge and 
experience, with an increased appreciation of the 
high quality of the scientific contribution which 
Canada is making. The future may see this as the 
first of many Faraday Discussions to be held in other 
parts of the Commonwealth, the United States and 
Western Europe. The Society may.hope thereby to 
contribute still further to "the glory of holding aloft 
among the nations the scientific name of England", 
to quote the words of Tyndall in appraising the 
genius of the man whose name the Society has bean 
proud to assume. 


OBITUARIES 
Prof. J. W. McBain, F.R.S. 

On March 12, one of the great pioneers in the fleld 
of what is now termed ‘colloid science’ passed away. 
The era of regarding colloids as an interesting field 
for those who desired to prepare chemical substances 
in curious and. states was just beginning 
to pass when, as Leverhulte professor at the 
University of Bristol, James W. MoBain commenced 
what proved to be his main interest in subsequent 
years at Leland Stanford University, California, 
namely, a systematic investigation of the properties 
of soaps and their solutions. We are indebted to 
McBain not only for the elucidation of the, complex 
series of phases which these systems oan exhibit but 
dico for the oon t of the ‘micelle’, both neutral and 
ionio, which the most profound influence on 
subsequent developments in the fields of colloidal 
electrolytes. While the actual shape of the micelle 
in any particular system is still a matter of oontro- 
versy, we m&y note that MoBain recognized two 
distinct forms, the spherical and the lamellar. Indeed, 
he postulated the existence of the latter form, 
rediscovered in 1947, as early aa 1926. 

The oontributions of the McBain school to the 
thermodynamio properties and physico-chemical 
behaviour of these molecularly associated colloidal 
electrolytes would alone justify the inclusion of his 
name among the fathers of the science. 

MoBain’s researches in molecular aasociation were 
not confined to aqueous systems. Apart from detailed 
studies on gels and jellies in non-aqueous systems, a 
great deal of pioneet work on what is now termed ‘solu- 
bilization’, for example, of water-insoluble dyes and 
hydrocarbons by means of soaps, has come from his 
laboratory ; and we are indebted to him for an under- 
standing of the factors operative in what he termed 
‘oo-solvency’, which is of great importance in blending. 
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McBain was one of the first to recognize that 
the uptake of a gas by a porous solid might involve 
quite & number of distinct and separate processes 
taking place simultaneously, and, to cover them all, 
introduced the term ‘sorption’. 

On, the technical side we are indehted to MoBain 
for many interesting and valuable research methods, 
such as the McBain sorption spring balance, the 
MoBain air-driven centrifuge, as well as his ingenious 
methods of akimming off the Gibbs layer in & Lang- 
muir trough, and evaluation of the oamotic coefficient 
by observations on the depression of the dew point. 

MoBain's contributions to oolloid science consist 
not only in numerous papers to soientiflo journals ; 
a number of valuable text-books have also emanated 
from his pen. These books are distinguished for their 
clarity of exposition, their style and their broadness 
in outlook on the topics under discussion. His last 
book, published in 1950, is designed to give the 
author’s concept of the domain of colloid science. It 
is interesting to note that he does not limit the fleld 


to the ee of interfaces, but considers organ- 
ization. form as equally important. 


On retirement from Leland Stanford, MoBain 
spent five years as director of the National Chemical 
Laboratory in India, a period which he completed 
only last year. 

MoBain had many friends, and he kept them. His 
character is most clearly revealed by his answer to 
the query put to him by the writer as to what impelled 
him to &ooept Pandit Nehru’s offer of the Indian 
appointment. He replied that he was so impreased 
by the signs of starvation and low economy of many 
of the Indians that he thought ıt necessary for him 
to try to do ing about it, and he believed 
that the infiltration of science and seientiflo methods 
was the only way by which anything radical could 
be accomplished. Exro K. Rrpman 


Father A. Gatterer, S.J. 


Farmar Aoi Garrek, S.J. who died on 
February 17, was a natural soientist of the best 
nineteenth-oentury tradition, student and teacher by 
turns out his career. Born of Austrian stock m 
1886, he was educated in Carinthia and there entered 
the Society of Jesus at the age of nineteen to continue 
his studies in rhetoric, philosophy and theology. He 
was ordained as priest in 1915 kod. oad do sae 
of the faculty of theology in the University of Inns- 
bruok; there he algo studied chemistry and physics, 
gradusted and was appointed to the staff. He waa 
released from lecturing in philosophy in order to 

his scientific studies. At the age of about 
forty he studied physics for a year at Oxford and 
developed an interest in spectroscopy, which he 
pursued on his return to Innsbruck. á 

In 1930, when he was forty-four, he was invited 
to join the staff of the Observatory at the Vatican, 
where he established and developed & spectroscopic 
laboratory, largely with the aim of analysing & 
valuable collection of meteorites bequeathed to the 
Observatory by & French mineralogist. This labor- 
atory has become exoellently equipped, 
with the aid of granta from Pius XI and his successor. 

One of Father Gatterer’s first tasks was to purify 
carbon rods for electrodes: & new method of doing 
this was developed, and then early teste on 
meteorites showed up the weakness of the atlases of 
spectra then available. During 1937-49 one of the 
main tasks of his laboratory was the preparation of 
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ron, end then of the .most useful lines of the 
remaining elementa—a task which demonstrated 
Gatterer’s endless patience and devotion to precision. 
These atlases are valued all over the world, and the 
last of them is one of the few subjects about which 
there is ever direct communication between Moscow 
and the Vatican. 

In order to obtain pure iron for these reference 
spectra, pioneer work was done on the purification 
of iron; the method was eventually applied in an 
Austrian industrial laboratory m 1938. Another 
analytical problem which Father Gatterer helped to 
solve was the spectroscopic estimation of the halogens 
and,of sulphur by the use of high- ency discharges 
1n vacuum to excite the spectrum. 1938 Gatterer 
took the initiative in founding the international 
journal called Spectrochimica Acta, which was pub- 
lished in Germany by Springer, and which continued 
to appear with the names of ite foreign editors on 
the cover until 1944. In 1947 Gatterer revived 
the journal and it was published from the Vatican 
Observatory for two years, after which 1t was returned 
to commercial production. Under Gatterer’s editor- 
ship the prmting recerved the same attention to 
detail as & spectrum gets. 

Father Gatterer was a member of the Joint Com- 
mussion on Spectroscopy of the International Astro- 
nomical Union and the International Union of Pure 
and Applied Physics; and he was delighted when 
that Commission and the International Astronomical 
Union both met in Rome last year, so that many of 
his friends could visit his laboratory. 

Not only natural scientists but also industrial spec- 
troscopista owe much to their contacts with Gatterer, 
who was an honorary member of national organiza- 
tions of spectroscopista in both Italy and France. 
Manufacturers of spectrographs in both hemispheres 
benefited when he visited them to order apparatus 
to his own exacting specifications. From the age of 
twenty-o1x onwards he suffered from & series of 

illnesses, and he was partly orippled during 
most of these years. His cheerful fortitude under 
physical burdens and the humility underlymg his 
devotion to truth made him an inspirmg friend and 
teacher. E. van SOMEREN 


Prof. P. Niggll 


Pror. PauL Nicari, who died recently in Zurich 
after only a few hours illness. was born on June 26, 
1888. He had been director of the Mineralogiosl and 
Petrogrephical Institute of the Eidgendsaische Tech- 
nische H ule since 1920; and he had been also 
reotor of the Highschool during 1929-32, and of the 
University of Zurich during 1940-42. 

Paul Niggli graduated at the Eidgenoesisahe 
Teohnisohe Hochschule in 1907 as an engineer, but 
he chose to make mineralogy his special subject and 
studied for a short time at Karleruhe and later at 
the Geophysical Laboratory of the Carnegie Institu- 
tion at Washington and published several Pec with 
G. W. Morey. In 1814 he returned to Zurich, but 
later in the year he accepted a professorship in 
mineralogy and petrography at Lerpzig and went to 
Tubingen in a mmilar capacity in 1918. On Gruben- 
mann’s retirement, Niggli was called to succeed hum 
as profeasor at Zurich in 1920, and there then began 
the building up of an institute renowned for the high 
standard of ita teaching and research. He was 
assisted there by & devoted team of able profeasors 
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and assistants. Germany made one attempt to lure 
him back to take the chair of mineralogy and petro- 
graphy at Charlottenburg, but Niggli decided to 
remain at Zurich, to the great delight of staff and 
students, who celebrated the occasion by & torchlight 
procession in his honour. 

Niggli was a man of great ability, wide knowledge, 
and immense industry. His masters at Zurich were 
Albert Heim and Grubenmann, and his earhest pub- 
lished works as a student were on the chloritoid 
sohista of the Gotthard massif and & geological map 
of Zofingen, his own birthplace. A hst of his very 
numerous books and papers was published in the 
‘Festechrift”’ issued in honour of his sixtieth birthday 
m 1848. d over the whole fleld of orystal- 
lography, mineralogy and petrography, and sought 
especially to expound the prmeiples of physical 
chemistry that apply to the paragenesis of minerals 
and the differentiation processes and metamorphiam 
of rocks. In his “Geometrische Kristallographie dea 
Diskontinuums'' (Leipzig, 1918-19), he brought up 
to date Schoenflies’s vo pt und Krystall- 
struktur” (1891), introducing the new work based on 
X-ray analysis. This was followed by many papers 
and ohapters in his ‘“Lehrbuch”’, and others on orystal 
structure and puc ahh He was an editor of 
the Zeitschrift für K ie during 1920—40. 

His “Lehrbuch” (Berlin, 1920) ran to three editions ; 
but each ‘edition’ was really a different book pre- 
senting various parte of the subject of oryBtallography 
and mineralogy from new angles and in the light of 
new knowledge. Unfortunately, Part 3 of the third 
edition, written in 1944 and set up in typs, was 
twice destroyed in Berlin durmg the War, and 
Niggli had not the heart to write it again. 

Petrology and the working out of methods of 
handling and studying the mass of chemical data 
available on igneous and metamorphio rocks, and the 
application of physical chemical principles and phase 
rule to the problems, figured largely in his work at 
Zurich. He collaborated with Grubenmann in a new 
book on metamorphism (1924) and with Burr ina 
vast survey of the mmeral-chemical characters of the 
younger eruptive rocks of the Mediterranean orogeny, 
covering, in fact, & region stretching from America 
eastwards to the western shores of ihe Pacific. This 
work, in which more than two thousand chemical 
analyses were handled, used to the full Niggh'e 
method of recalculating analyses in ‘Niggli values’, a 
method which, together with his later system of 
molecular norms and his graphical methods for com- 
paring and exhibiting chemical characters of rocks, ` 
have all bad considerable influence on petrography 
throughout the world. 

Niggli was somewhat reserved in manner, especially 
in later years. Much of his writing was 1n rather 
diffücult German, and he rarely wrote in English 
although he spoke it fluently. His great ability 
reoeived world-wide recognition. He received 
honorary doctorates from the Universities of Stutt- 
gart, Budapest, Lióge and Sofia; he was given the 
Heyden Award of the Philadelphia Academy of 
Natural Science, the Roebling Modal of the Mineral- 
ogical Society of America, and the Orville Derby 
Medal (Rio de Janeiro), 1952. As a corresponding or 
honorary member he had been elected to no leas than 
twenty-seven academies and societies, including the 
Geological Society of London and the Mineralogical 
Society, of which he was the senior honorary member, 
having been elected in 1933. 

W. CAxPBELL SMITH 
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NEWS and VIEWS 


National Physical Laboratory Standards of Radlo- 
active Isotopes 


Ds. E. C. BULLARD, director of the National 
Physical Laboratory, has issued the following 
announcement: "The National Physical Laboratory 
hes at present the main responsibility for standards 
of certain. radioactive isotopes in Great Britain. It 
18 proposing to issue standards of these isotopes at 
regular intervals to meet the needs of those whose 
use of such materials justifies absolute standards and 
to supplement the normal calibrations which can be 
obtained on request from the Atomio Energy Research 
Establishment, Harwell. Standards of iodine-181, 
based on the British Standard (Bee Nature, 170, 910 ; 
1952) for this isotope, will be issued on or about 
October 15, 1953. Future issues will take place twice- 
yearly in mid-April and mid-October. The iodine-131 
standards will be in the form of sealed ampoules of 
solution. Two different levels of activity will be 
available, one of 1 millicurie in 1 ml. of solution and 
one of 100 microcuries in 4 ml. of solution. Issues of 
standards of phosphorus-32 (100 microcuries in 4 ml. 
of solution) are planned to take place on June 15 
and December 1, 1953. Applications for these 
standards should reach the National Physical 
Laboratory not later than a fortnight before the 
appropriate date of issue, and should include a state- 
ment of the for which the standards are 
required. A fee of £10 will be charged for ‘each 
l-millicurie standard and of £5 for each 100-micro- 
curie standard. It is requested that applicants should 
make their own for the collection of 
their standards from the Laboratory. An announse- 
ment relating to the issue of cobalt-60 standards will 
be made m the near future.” 


Research In Coal Mining: Dr. L. C. Tyte_ 

Tam National Coal Board has appointed Dr. L. O. 
Tyte to be director of ita second Central Research 
Establishment at Isleworth, Middlesex, which 18 

on investigations of the underground prob- 
lems of the industry. Dr. Tyte will be responsible 
to the Director-General of Research, Dr. W. Idris 
Jones, at . Dr. Tyte, who is forty-six, 
was educated at Queen«Mary College, University of 
London, where hé carried out research under Prof. 
C. H. Lees. Later he jomed the Government Scientific 
Service at the Research Department at Woolwich 
Arsenal and latterly has been engaged on projectile 
' research. He was promoted deputy chief scientific 
officer in 1950 and was technical direotor under Sir - 
William Penney at the Monte Bello trial. 


Wigan and District Mining and Technical College 

Tue Wigan and District, Mining and Technical 
College, now in its ninety-aixth session, celebrated 
Founders’ Day for the first time for fifteen years on 
March 25, when Sir Hubert Houldsworth, chairman 
of the National Ooal Board, was the chief speaker. 
Sir Hubert, who paid tribute to the work of the 
College in providi leaders in many industries, 
referred to the echo ip scheme of the National 
Coal Board. Although Great Britain is suffering, 


among other things, from an insufficiency of qualified 
technical men, the Board is unable to sufficient 
candidates for ita hundred scho each year, 
although those selected have done well. Bir Hubert 


referred in particular to the desirability of more 
applications from those leaving school with a lean- 
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ing towards physios, chemistry, mathematios and 
geology. ‘Although many of the key positions in the 
industry are filled to-day by those who had no 
previous connexion with mining, he believes that 
& restricted mentality towards mining in schools 
outside the mining areas may be hindering reoruit- 
ment. Emphasizing the need for attracting more men 
and the opportunity for those who have had their 
scientific—and. imi —tr&ini at such a4 
college or at & university, Bir Hubert welcomed the 
contribution of the Wigan Mmmg College to training 
for leadership for other industries. More than 
technical skill is required if the efficiency of the 
mining industry, or others, is to be raised and the 
lag between discovery or invention and application 
to practical p reduced. Besides technical 


urpoeee 
' knowledge, integrity, boldness in conception and 


beings. Sir Hubert also streased the mportance of 
watching for originality and seeing that it is given 
full scope, particularly in research, and concluded by 
stressing the need for inouloating a spirit of servioo to 
the whole community. . 

In his report as principal, Dr. E. C. Smith said 
that, since Founders’ Day was last celebrated, the 
number of studente has increased from about 1,800 
to same 3,000. Evening students have tended to 
decrease in numbers; but those attendmg on part- 
time day release have increased continuously from 
220 in 1938 to 1,200. Such ion is specially 
marked with the National Coal Board. Full-time 
students have increased from 155 to more than 400. 
Dr. Smith referred to the extent to which the College 
has supplied trainmg in technical teaching and 
administration to those who have since become heads 
of technical colleges or departments elsewhere, and 
stated that more officials of the National Goal Board 
have been trained at Wigan than at any other tech- 
nical college or university in the country. , The 
College library provides a first-rate service not only 
for the staff and studenta of the College, but also for 
research workers within the field covered, and the 


‘Manchester Geological and Mining Society now has 


ita headquarters at the College. _ 


Technical Resources of Industrial Firms 


In reply to a question in the House of Commons 
on March 31, Mr. A. H. E. Molson, Parli 
Secretary to the Ministry of Works, resenting 
the Lord President of the Oouncil, sisted Mint the 
Manchester Joint Research Counoil' survey of the 
technical resources of industrial firms is camplete, 
and that the Council is preparing & report for possible 
publication. The Department of Engineering Pro- 
duction in the University of Birmingham is continuing 
ite survey under & research contract with the Depart- 
ment of Scientiflo and Industrial Research. A 
survey of the technical resources of industrial 
in two small selected areas has been carried out by 
the Social Survey ; but it 18 not proposed to publish 
a report of this . Mr. Molson added that the 
Department of Scientific and Industrial Research is 
considering the preparation of & general peper 
covering all three surveys. 3 


ilot 


Sclentific instruments of George 111 

A COLLECTION of more than three hundred and fifty 
scientific instruments and pieces of s tus wes 
made for the instruction of George IIT (1788-1820), 
when a youth, and was afterwards used for the 
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education of his ohildren. From 1769 onwards, these 
instruments were housed at the King’s private 
observatory at Richmond, Surrey, & building now 
known as Kew Observatory. In 1841 they were 
presented to King’s College, London, where they 
remained until they were transferred on loan to 
the Science M , London, 8.W.7, in 1926. The 
collection has been on view to the public on only 
two previous occasions, namely, for short periods in 
1928 and 1949, and the recent completion of the first 
stage of the rebuilding plan for the Science Museum 
now makes it poesible for approximately one-half 
of thia collection to be placed on permanent exhibition 
in one of the reconstructed galleries. The instru- 
ments, the majority of which were acquired between 
1740 and 1768, cover the fleld of study known, 
in the eighteenth century, by the title of ‘experi- 
montal philosophy’; although the oollection 18 
particularly rich in materiel designed for experrmenta 
in mechanics, pneumatics and electricity, numerous 
examples are also included of instruments used in 
astronomy, optics, surveying, magnetism, acoustics, 
chemistry and heat. The collection thus affords not 
only a valuable display of the type of amenoe being 
taught during an important era in scientiflo develop- 
ment, but it also provides a fine example of the akill 
and of the scientific instrument maker 
of the period. A descriptive catalogue of the com- 
plete collection is now available from the Science 
Museum (price 7s. 6d.), and there ia also & guide 
book (price 6d.) which gives a brief outline of the 
history of the collection, together with notes about 
some of the more nnportant scientific instruments 
represented in the exhibition. 


Bibliography of Gelger—Müller Counters 

A sHoRT but useful bibliography of articles that 
have appeared during 1931-50, inclusive, on Geiger- 
Müller photon oounters has been compiled by J. E. 
Walker, of the Eleotronios Division of the United 
States National Bureau of Standards (Report 1050; 
pp. 16 ; Washington, D.O.: Nat. Bur. Steand., 1952). 
Eighty~one papers or books, arranged in alphabetical 
order of authors, are listed. Most of the papers in 
English and German have been included, but only & 
selection of those in French, Russian and Italian; 
and it is a pity that no attempt was made to make 
the bibliography complete. Each reference is followed 
by either tha author’s abstract or comments by 
Mr. Walker. Those of historical interest only are 
dealt with very briefly. 


Oll Exhibition at the City Museum, Bristol 

A BOTBN'TIYIO and technical oil exhibition, designed 
expressly for a museum publio, is now on view in the 
City Museum, Bristol, until May 2, prior to touring 
other provincial museums. Developed by the Shell 
Petrolemn COo., Ltd., the exhibition aims both at 
attracting and educating, and is readily understand- 
able without the need for accompanying leotureg or 
explanatory talks. Starting with the origin of oil, 
the exhibition goes on to deal with exploration, 
drilling and the development of oil flelds and with 
the different means of transport; the chain of 
events from refinmg, manufacture and research to 
the distribution of products to consumers is also 
outlined. The whole arrangement is made up of 
twenty-two portable display cases, one or more of 
which are devoted to each of the fifteen subjects into 
which the activities of the industry have been 
divided. The treatment of the displays differs : some 
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include models, reliefs or dioramas ; others are purely 
photographic, with pictures of artistio merit a3 well 
as of technical interest. Each display is labelled, 
and there is a descriptive leaflet available to visitors. 


Flora and Fauna of South Carolina 


Tas first number of University of South Carolina 
Publications: Series 8, Biology, has recently been 
published (1, No. 1; pp. 41; 1952; from the Univer- 
sity, Columbia, 8.C.; 75 oents) This is a new 
journal that is to be devoted to taxonomic studies of 
the flora and fauna of the State of South Carolina. It is 
published by the Research Committee of the Univer- 
sity at irregular intervals as the material is available, 
and the first number consista of two contributions, 
the first of which, by J. T. Penny, is on the amphibians 
and reptiles of the State. Of the amphibians, fifty- 
flve species with eleven sub-species are listed and, of 
the reptiles, flfty-nine species and fifteen sub-species, 
which gi an idea of the richnees of this fauna in 
South lina. In each instance the type locality 
of the form is grven. The second paper, by W. 
Freeman, on the “Fishes of Richland County", is 
based upon a collection from thirty-seven localities, 
all listed, and reports forty-nme species and one 
ee considered as & hybrid. Up to the time of 

is oolleotion only eighteen species had been recorded, 
and the author obtained thirteen of these, so that 
the total number of species recorded from the county 
is fifty-four. Both papers start with & short historical 
introduction, a point to be commended; tho first 
reptile to be recorded was the alligator in 1682, but 
the first serious inning was Catesby’s classical 
‘Natural History of Carolina, Florida and Bahama 
Islande" (1780-48). -Both papers algo conclude with 
a complete bibliography. The printing, paper and 
layout are very satisfactory. 


First International Polarographic Congress, Prague 


Taa third volume of the Halas AL the First 
International Polarographio Congress, held in Prague 
during February 1951, has now been published (pp. 
774; from Orbis-Export, 30 Ve Smeckach, Prague Il; 
10.80 dollars). The volume contains eight reporte on 
the fleld of modern polarography, including its applica- 
tions in chemical analysis, biochemistry and medicine, 
and these are followed by fifty-six contributions to 
the Congress, with discussions. The text is in Czech, 
with versions in Ruasian and extensively in English 
and German. This adds considerably to the bulk 
of the volume, but will be appreciated by readers 
not familiar with the flrst two . The volume 
is impressive as showing the great advances made in 
the important subject of polarography, and should 
be found of considerable interest. 


Second International Congress on Rheology, Oxford 


Tma detailed programme of the Second Inter- 
national Congress on Rheology (see Nature, 170, 487 ; 
1952), to be held in Oxford during July 20-31, haa 
now been published. The address by the president 
of the Co Bir Geoffrey Taylor, will be on 
“Rheology for Mathematicians’, and other general 
lectures will be given as follows: on the electroviscous 
effect (in French), by Mme. A. Dobry Duclaux 
(Paris); rheological problems in the fabrication of 
plastics, by R. S. Spencer (Midland, Mich.) ; rheology 
and applied mechanics, by R. N. J. Saal (Amsterdam) ; 
rheological behaviour and the molecular jumping 
mechanism, by F. H. Müller (Marburg); water 
association and hydrogels, by E. Forslind (Stook- 
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holm); and biological problems for the rheologist, 
by P. Eggleton (Edinburgh). The other papers in the 
programme will be read at one of the three sections 
of the Congress ; it is noteworthy that a number of 
the authors of these papers come from countries 
other than Great Britain, namely, Brazil, France, 
Germany, Holland, Sweden, United States and Yugo- 
slavia. The Congress fee is £4, which includes pre- 
prints of all the papers to be read; orders for 
additional copies of the proceedings and for off-print 
copies of individual pepers should be addressed to. 
, the publishers, Butterworths Publications, Ltd., 486 

Strand, London, W.O.2. Application forms for the 
Oongrees (to be returned by May 1) and further 
details can be obtained from the honorary organizing 
secretary, Dr. G. W. Scott-Blair, University of 


Oxidation of O'ls and Fats: Symposium In Cam- 
bridge ` 


A BYMPOBIUM on the oxidation of oils and fate will 
be held by the Oils and Fete Group of the Bociety of 
Pius ecce pc bd e 24 at the Low Tempera- 
ture Research ‘Station, wning Street, Cambridge. * 
‘Prof. O. E. H. Bawn wil give an introductory 
eddreas, and he will be followed by talks on recent 
research, as follows: Dr. O. H. Lea, on oxidative 
deterioration of lipids ; Dr. A. Banks, on autoxidation 
of hnoleio acid-; Dr. L. A. O'Neill, on autoxidation 
of drying oils; and Dr. J. H. Skellon, on oxidation 
of monoethenoid fatty acids and esters. Further 
information can be obtained from the General 
Secretary, Society of Chemical Industry, 56 Victoria 
Street, London, 8.W.1. 


Chemical Soclety : Officers 
OrrrgHR8 of the Chemical Booiety have been 
- elected as follows :- President, Prof. O. K. Ingold ; 
Vice-Prestdents, Prof. F. G. Donnan, Sir Ian Heilbron, 
Sir Cyril Hinshelwood, Dr. W. H. Mills, Sir Erio 
Rideal, Sir Robert Robinson, Prof. G. R. Clemo, 
Prof. R. D. Haworth, Prof. D. H. Hey, Prof. E. L. 
Hirst, Bir John Simonsen and Prof. M. Stacey ; 
Treasurer, Bir Wallaoo Akers; Seoretaries, Prof. H. 
Burton, Prof. E. D. Hughes and Dr. L. E. Sutton ; 
New Members of Oounotl, Prof. F. Bergel, Prof. 
M. J. 8. Dewar, Dr. I. J. Faulkner, Prof. Brynmor 
Jones &nd Dr. A. I. Vogel. 


Colonial Service: Recent Appointments 


Tux following appointments have recently been 
made in the Ooloni&] Service: D. F. Phillips (agri- 
cultural assistant, Tanganyika), agricultural officer, 
Tanganyika ; F. A. Rabaghsti (assistent agricultural 
officer, Kenya), agricultural officer, Kenya; B. Jv 
Bulk (agricultural education officer, Gold Coast), 
senior agricultural education officer, Gold Coast; 
F. Durooher-Y von (director of agriculture, Seychelles), 
agricultural officer, Northern Rhodesia; 8. J. Curry 
(entomologist, Cyprus), entomologist, Kenya ; Major 
the Hon. P. L. A. O’Brien (geologist, Northern 
Rhodesia), senior geologist, Northern Rhodesia ; 
Gunn Lay Teik (chemist, Agricultural Department, 
Federation of Malaya), senior chemist, Agricultural 

, Federation of Malaya; D. F. Lamg 

F. E. Trevitt, veterinary officers, Nigeria; B. 

MoCulloch, veterinary research officer, Tanganyika ; 

R. Blower, soil conservation officer, Kenya; O. Boe, 

arrowroot processing chemist, Windward Islands ; 

T. D. Rees, geochemist, Geological Survey Depart- 
ment, Tanganyike. 
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Announcements 


Tan Royal Astronomical Society has elected Prof. 
V. A. Ambartsumian, of the University Observatory, 
Leningred, and Prof. A. Unsdld, of the University 
Observatory, Kiel, to be associates. 


Dz. Dmrugsv W. Bronk, president of the Johns 
Hopkins University and president of the United 
States Natiopal Academy of Sciences, has been 
elected by the Paris Academy of Sciences to be a 
correspondant for the Divimons of Free Academicians 
and of the Application of Science to Industry im 
succession to the late Prof. F. Marguet. 


Me. J. A. RATOLIZFE, of the Cavendish Laboratory, 
Cambridge, has been awarded the Holweck Medal 
and Prize for 1958 and will deliver the eighth Holweck 
Lecture in Paris on May 22; his subject will be 
“Some Aspecta of Diffraction Theory". The Holweck 
Medal was founded by the Physical Society as a 
memorial to Fernand Holweck, director of the Radium 
Institute, Paris, and to other French physicists who 
were killed during the occupation of Franoe in the 
Becond World War, and the award is made annually 
by the Physical Society and the Société Francaise de 
Physique jomtly. The recipient w alternately a 
French & British physicist, distinguished for his 
work in experimental physios. 

Tue Television Society’s Silver Medal has been 
awarded for 1953 to Mr. George Cansdale, for his 
feature on the B.B.C. television programme in 
presenting animals from the London Zoo. This 
Medal, which was instituted in 1948, is intended to 
acknowledge the work done by an author, actor, 
producer, or any member of the television service in 
promoting the artistic or entertamment side of tele- 
yen pee and, in making the award this 
year, the Society has recognized that the function of 
television is not only entertainment but also educa- 
tion, both of which are combined in Mr. Cansdale’s 
programmes. 5 

Tam James Cook Medal for 1952 of the Royal 
Society of New South Wales has been awarded to 
Emeritus Prof. W. L. Waterhouse, of the University 
of Sydney, in recognition of his work in the fleld of’ 
agricultural science, particularly in the breeding of 
rust-resistant wheats. The James Cook Medal is 
awarded for ''outetandmg contributions to Saience 
and Human Welfare in and for the Southern Hemi- 
Sphere". The first award was made to Field-Marshal 
J. O. Smuts a short time before his death in 1950. 


Da. G. P. OowrzAOTOB, who for the past three 
years has been the acting director of the National 


ac rai sm pee A of India, Tatenagar, of the 
Indian of Scientific and Industrial Research, 
has recently resigned from the Council. 


Da. C. J. STUBBLWFTELD, lUi setas ur rad since 
1947 of the Geological Survey of Great Britem, has 
been appointed assistant director of the Burvey 
and curator of the Museum of Practical Geology, 
London. 


Tma following have been appointed to 
tenable at St. Mary's Hospital Medical School, 
London: Mr. A. d'A. Bellaira (anatomy) and Dr. 
K. W. Oroes (human physiology). The title of 
reader has been confi on the following in 
of the posta held by them at University Oo 
London: Dr. J. T. Aitken (anatomy) and Dr. G. E. 
Fogg (botany). 
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PETROLEUM CHEMICALS INDUSTRY IN GREAT BRITAIN 


ER the joint auspices of the Society of 
Chemical Industry (London Section) and the 
Institute of Petroleum, & full day was devoted to a 
i on the ‘Production and Utilization of 
Petroleum Raw Materials in the U.K. Chemical 
Industry", which was held on March 2 at the 
Institution of Electrical Engineers, Savoy Place, 
London. Twelve papers, previously circulated, were 


briefty outlined their authors, and discussion 
followed. The ioning was direct, though an 
understandable of industrial firms to retain 


their trade secrete led on occasion to reticence in 
giving equally direct replies. Throughout, the dis- 
cussion was spirited; the wide range of subjects 
considered led, not to & diffusion of interest, but to 
a shaping and orystaliration of views that was 
informative and helpful. 
In opening the symposium, Mr. B. J. Dunstan 
Oil Refinery, Ltd.) oompered the earlier 
development of the petroleum chemicals industry in 
the United States with the gro British effort in 
this field. The natural conservatiam in Britain of 
old-established industries and. the inability of indus- 
trial organizations to pay for development projects 
out of earnings have impeded that growth and 
prolferation which are esential if the chemical 
mndusiry is to make an contribution to the 
well-being of the people to the balance of trade. 
After making due allowance for the different 
economic climates of the United States and Great 
Britain and the industrial and commercial require- 
menta and iar to the latter country which 
may invalidate aco based on simple analogy, 
Mr. Dunstan concluded that the British petroleum 
chemicals industry requires substantial additional 
resources of capital, an increased intake of technically 
trained men (particularly chemical engineers) and the 
full collaboration of labour; otherwise its energetio 
beginnings which promised so much may die away, and 
the opportunities that this young industry offers for 
strengthening the national economy may well be lost. 
This theme of the economic effect of the industry 
on our ing position was elaborated by Dr. R. F 
Goldstein (British Oxygen Co., Ltd.). The chamioal 
industry as & whole has increased its production 
capacity since 1948 fram £827 to nearly £500 million— 
an. increase which compares very favourably with the 
expansion-rate of other industries in Great Britain 
aod with that of the chemical industry in other 
European countries. To this increase, the petroleum 
chemicals industry has made a substantial oon- 
tribution, at the oost of capital investment in the 
region of £40-50 million. If the British i 
were to continue to grow at the same proportionate 
aaa iy ds eee a cea NO Me 
c cath to develop, according to the 
Paley Report the next twenty-five years, then 
capital investment at the rate of £14 
milion a year would be i and the whole 
chemical industry would demand e&bout £70 million 
& year for comparable ion. The threat of 
capital starvation of the industry is real, and the 
hope of survival lies in the probebility that the profit 
record of the chemical industry as a whole will prove 
a sufficiently strong attraction to new risk -capital. 
The technical basis of the industry was outlined 
by Dr. H. K. Whalley (British Industrial Solventa, 


Ltd.) Oil refining offers a range of raw materials 
arundo torn oihane (ene ee a ar 
production of synthesis gas, acetylene, hydrocyanic 
acid, eto.), ethylene, ethane, Os and O,s, to the light 
distillates such as naphtha, kerogine and gas oil, 
which are the feed stocks for cracking processes 


specially developed for making olefines and aromatics 
for subsequent chemical conversion. Oil-refining 


` processes such as thermal and catalytic reforming and 


thermal and catalytic cracking, which are designed 

primarily to give Increased quantities of high-quality 
gasoline, also yield gases as by-products which serve 
as starting materials for the petroleum chemicals 
industry. Further, catalytic reforming processes 
developed by the oil industry for the octane-number 


.improvement of gasoline and naphtha may be 


adapted for aromatics production. The conventional 
oil-reflning industry is therefore making & dual con- 
tribution to the development of petroleum chemi- 
coals: ib provides the charge stooks fram which 
the essential olefines and aromatics may be made, 
and it aids the technological growth of the new 
industry by ita own research, development and 

in er&oking, alkylation, reforming and 


“experiance 
polymerization proceases. These ties between 


troleum refining and petroleum chemicals pro- 
Sant uction are not restrictive: mutual beneflta, both 
technical and economic, must come from the closest 
association of the two industries. 

Two aspects of plant design and construction were 
dealt with by Mr. E. Smith (Firth-Vickers Stainless 
Steels, Ltd.) and Mr. E. O. Curtiss (The Lummus 
Oo., Ltd.). The dangers of intergranular corrosion of 
unstabilized 18/8 austenitio steels, due to deposition 
of chromium oarbide at grain boundaries, was strongly 
emphasized. Ordinary 18/8 steel, when reheated to 
500—800? O., is rendered le to this defect, 
but the risk oan be eliminated if titanium or niobium 
is added to the steel. Though full details of a wide 
range of corrosion- and heat-resisting steels were given, 
Mr. Smith streased the desirability of designers, 
fabricators and users consulting with steel manu- 
facturera, Bo that the needs of each particular job 
could be more satiafactorily met, 

Some problems in the design of planta for the re- 
covery of light olefines from refinery and cracker gases 
were described by Mr. Curtiss, with emphasis on the 
absorption—fractionation method. The preliminary 
removal of sulphur and acetylene, followed by drying 
of the gas stream, was outlined, and the design and 
operation of the ion—fractionation system were 
described in detail. The alternative process relying 
on low-temperature distillation and cascade refrigera- 
tion systems waa also discussed, and the point was 
made that the relative merits of the two processes 
are dependent upon the nature of the feed stock and 
the recoveries and purities of the product 
gas streams. In discussion, Mr. Curtiss obeerved that 

Iun proceas, which relies upon the 
ae gases by charcoal and their selectivo 
desorption, is lees widely used, and the reason may 
lie in the difficulties in Btrrppmng the adsorbent and 
in ita attrition. 

The synthesis of ethyl aloohol by the catalytic 
hydration of ethylene at the Grangemouth factory 
of British Petroleum Chemicals, Ltd., is an out- 
standing manifestation of two of the major lines of 
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the petroleum chemicals industry, which were well 
recognized by the symposium. The first is the 
tendency of the industry to offer an alternative route 
to chemicals previously made from vegetable 
duota, and the second is the application of vatalytio 
methods whioh dispense with the need for dcn. 
inorganic chemicals that contribute no eesential 
ingredient to the finished compound. The cost of 
producing alcohol by fermentation of molasses is 
dependent largely on the price of molasses, which is 
iteelf dependent upon world sugar production, cattle 
feed requirements (particularily m the United States) 
and the varying demand for industrial aloohol. So 
influential have these and other factors been that, 
during the past twenty years, the price of Cuban 
molasses has ranged from £3 108. tò £25 a ton. By 
basing the production of ethyl alcohol on petroleum- 
derived ethylene, it is confidently expected that a 
more stable price-structure, and one set at an 
economically lower level, will result. In the United 
Btates, half of the industrial &loohol produced is 
synthetic alcohol. The decision having been made 
to adopt petroleum as the base for aloohol manu- 
facture, a choice had to be made between the two 
methods available, namely, the well-established 
_proceas of absorbing the ethylene in sulphuric acid 
to obtain the ethyl esters which are afterwards 


hydrolysed, or by the Shell method of hydrating - 


ethylene directly, phosphoric acid on ‘Celite’ (a 
diatomaceous earth) being used as the catalyst. Mr. 
A. J. Johnson, Erie Gin Doi Es 09]. 
O. R. Nelson and himself Development Co.), 
desoribed this second coal preferred course which 
eliminates the problems involved in the use of 
sulphuric acid, including those of reconcentration of 
the acid, disposal of impure acid, and corrosion 
effects. The direct hydration of ethylene is conducted 
at about 1,000 Ib./sq. in. gauge and 300°C.; the 
molar ratio water/ethylene is 0-6, and the con- 
version of ethylene per pass is low (about 4 per cent). 
The choice of these reactor conditions is largely 
determined by economic considerations. 

Two other instances of new processes, which avoid 
the use of substantial quantities of inorganic chemicals, 
were the subject of papers. The -econcmics of the 
catalytic direct oxidation of ethylene by sir over & 
silver catalyst to yield ethylene oxide, m contrast to 
the older chlorh D proosa which consumes large 
amounts of iore and lime (about two tons of each 
per ton of ethylene oxide made), were presented by 
Dr. EK. T. Borrows and Mr. D. A. Caplin (Petro- 
chemicals, Ltd.) On the besis of conservative 
estimates of capital costa and yields, the direct 
oxidation process shows significant advantages, 
particularly under competitive market conditions, 
which may be to force down the 
price of ethylene oxide. The meeting showed & 
lively interest in the technical aspects of the process, 

the economic calculations tacitly assumed, 
and questions were put on the patent position, the 
catalysts used, the need for moderators to suppress 
‘hot spot’ formation, the tolerable acetylene con- 
centration in the feed gas, and the carbon monoxide 
in the recyole. Published data on these points are, 
however, scanty, and those members of the meeting 
who may have been in & position to contribute 
information on these matters withheld their views. 
The strong attitude of caution in acoeptmg the 
claimed merits of the direct oxidation process might 
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if performance reports on the planta at present under’ 
construction in the United States and on the Oon- 
tinent of Europe, couched m something better than 
meaningless general terms, could, m due course, be 
released. Though it would be foolish to expect trade 
secrets to be given away, the paucity of performance 
data prevents impartial asseasment, and retards, by 
some years, the more wi adoption of & 
proccss ey sey Wel S JS COUR oer ABO aR 
economios im 
Mr. F. E. Bd (Tho Distillers Co:, Ltd.) provided 
the third example of an elegant process w ich dis- 
pie with the use of heavy inorganic intermediates. 
ll-established methods for synthesizing phenol 
from benzene rely upon using sulphuric acid or 
chlorine as basic raw materials, and involve corrosive 
conditions. The new ‘process developed by the 
Distillers Oo. and the Hercules Powder Oo. oonverta 
benzene and propylene, via isopropyl benzene, to 
phenol and acetone. Ita advantages have been judged 
to warrant the construction of a number of plants 
overseas which are expected to come into production 
soon. The essential basis of the procese—that is, 
alkylation, followed by oxidation to. the hydro- 
peroxide and its decomposition to the oo 
phenol and ketone—is of wide applicability; for 
example, see.-butyl benzene yields phenol and ethyl 
methyl ketone ; m- and p-ditsopropyl benzenes yield 
acetone with resorcinol and quinol, respectively. The 
capital cost of a plant to produce 10,000 tons phenol 
& year and 6,000 tons acetone & year is estimated to 
be £1.75 million, which is slightly leas than that 
required for phenol plants of the same capacity 


employing older processes. Further, if reasonable 


values (for example, 1952 price-levels) are taken for 
rew materials, utilities, labour and for the &oetone 
credit, then the cost of production oF Dh enol by this 
route is about 70-80 per cant of that by any of the 
other routes. 

An outline of the production of polystyrene and ita 
utilization in & variety of Industries, as presented by 
Dr. V. G. Baahford and Mr. 8. D. Eagleton (Monsanto 
Chemicals, Ltd.), raised questions relating to the use 
of methyl styrene. It appears that the use of methyl 
styrene offers the possibility of more rapid polymer- 
ization, and though the polymers are leas suitable for 
injection moulding, they promise well for imoor- 
poration in surface coatings. The advantages of 
toughened polystyrene in comparison, say, with 
toughened polyvinyl chloride were discussed, and 
doubt was expressed as to the ability of the product 
to retain over periods of three to four years the high 
impaob strength &nd improved elongation that the 
freehly prepared material possesses. 

The paper by Mr. W. G. Oakes and Mr. H. C. Raine 
(Imperial Chemical Industries, Ltd.) on polythene 
Ee eed ion aan tu xe et 
features of the scientific approach in carrymg a 
project through research and development to full- 

iN followed by the subsequent elab- 
oration of the first direct course, go that a wider 
range of products of desired and predictable properties 
may be made. The fundamentals of polythane 
formation have been carefully examined, and many 
techniques and approaches have been used to 
elucidate the polymerization process and the structure 
and alaro of the products. At first believed to be a 
straight-chain polymer, polythene is now known to 
be made up of molecular`chams that are branched. 
The application of X-ray diffraction, imfra-red 
spectrographic analysis, studies of oamotio pressure 
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‘and viscosity of solutions, light scattering and other 
techniques have contributed to the present con- 
ception of the structure of polythene, but even now 
it is not fully resolved. Each finite sample of poly- 
thene is made up of molecules having quite & wide 
spread. of molecular weight. The physical properties 
of the polymer depend upon both the chemical 
features and also on the arrangement of the molecules 
in relation to one another in the solid state. Polythene 
is partly crystalline: in the commercial material, 
probably about 70 per cent of the molecules are in 
the ordered state. The authors of this paper cor- 
related chemical and structural features with eleo- 
trical conductivity, melt viscosity, melt elasticity, 
softening point and mechanical’ and physical pro- 
perties ın the solid state. A point of interest which 
the discussion evoked was that, under the action of 
gamma-rays, oroes-linkmg is caused, resulting in the 
transformation of polythene to & glassy, brittle solid. 
This effect is similar to that produced by & very 
prolonged photo-oxidation; the mechanism of the 
change is a matter for speculation. 

A second paper from Imperial Chemioel Indus- 
tries, Ltd., on butane dehydrogenation, by Mr. E. 
Beesley and Dr. B. Whipp, was equally creditable as 
a record of the rapid development, in collaboration 
with Universal Oil Products, Ltd., of & process under 
the streas of war-time conditions of emergency and 
improvisation. A mixture of iso and normal butanes 
(usually 70 per cent iso) was dehydrogensted over 
an alkali-promoted chromia—alumina catalyst to the 
corresponding butenes. This essential step in the 
production of £soootane for aviation gasoline was 
brought to successful operation; one major diffi- 
culty, namely, the random choking of the reaction 
tubes due to exceasive and redictable coke 
formation, was cured by introducing 30-40 p.p.m. 
carbon disulphide in the . The carbon 
disulphide was thought to passivate the tube material 
against alternate oxidation and reduction, thus 
preventing the catalysis of carbon formation by 
finaly divided metal. In the discussion, it was said 
that the is now in operation for the pro- 
duction of tsobutene fram isobutane in an integrated 
plant, wherein this step fits in with other industrial 
processes. 

The separation and utilization of O, olefines, which 
are becoming increasingly available from the new oil 
refmeries and petroleum chemicals oraaking-planta, 
was reviewed by Dr. E. T. Borrows and Mr. W. L. 
Seddon (Petrochemicals, Ltd.). It is of particular 
interest that whereas the C, stream from oil-refinery 
catalytic crackers contains virtually no butadiene, 
the plants installed by petroleum chemicals works 
for the cracking of naphtha, gas oil, eto., yield a C, 
stream containing substantial amounts of butadiene. 
This constitutes both an opportunity and & problem. 
Considerable mterest was shown in the &uthors' 
suggestion that, from & mixed C, stream containing 
butadiene, the tsobutene may first be removed by 
selectrve absorption in sulphuric acid without 
absorbing appreciable amounts of the butadiene 
sheer in fact, more than 90 per oent of the 

utadiene may be afterwards recovered. _ 

The series of specialist papers was concluded by 
the paper by Dr. D. P. Dodgson (Monsanto Chemicals, 
Ltd.) on the use of additives based on petroleum for 
improving the quality of various petroleum fractions. 
A wide range of products, including chlorinated 
waxes, sulphonation products, naphthenic acids, 
viscosity index improvers, pourpoint depressants, 
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etc., were dealt with. In the discussion, interest was 
shown in the use of additives to give oils of both 
high- and low-viscosity indices, gpd in the liability 
of visoosity index improvers to break down at high 
rates of shear. Dr. Dodgson gave the assurance that 
conventional lubricating oils containing additives 
from different manufacturers are, in general, mutually 
compatible. 

Sir Robert Robinson, in the cloaing address, pointed 
out that the world chemioel industry is highly com- 
petitive, and, if the British complement is to survive, 
it must keep in the race: any early financial losses 
in establishing the petroleum chemicals industry 
must be accepted; national and strategio interests 
make it imperative that the neceasary capital to 
sustain development and growth of the industry must 
be found. The symposium, he said, rightly laid 
stress on an essential theme of this new industry : 
that is, its facility for developing alternative pro- 
cesses which do not require the use of substantial 
quantities of heavy inorganic chemicals, for examplo, 
in the production of acetone and phenol by the 
Distillers Co., Ltd., process, and of ethylene oxide by 
the catalytic oxidation of ethylene. This themo 
should be vigorously developed. Research over & 
broad front on catalysis should be conducted, and in 
this attack, continued Sir Robert, government 
de ta such as the Chemical Research Labor- 
atory and the Fuel Research Station of the Depert- 
ment of Soientifflo and Industrial Research should 
play an outstanding part. Recent research has 
demonstrated that there are many reactions and 
processes which hold high promise of industrial 
exploitation in Britain : the Fischer-Tropsch Teaction 
and the Oxo syntheses are well-known examples. 
The recent work of Ziegler on the use of lithium and 
aluminium hydrides as catalysts in controlled poly- 
merization processes may also lead to economic 
routes to both known and new products. These are 
only examples of the many opportunities, some 
known, some awaiting discovery, that lie before us, 
and only by our own energy and unsparing effort 
can they be won. 


CLAY — WATER RELATIONSHIPS 


MEETING of the Clay Minerals Group of the 

Mineralogical Society, held at the laboratories 
of the British Ceramic Research Association, Stoke- 
on-Trent, durmg November 7-8 last, was devoted 
to a discussion upon clay — water relationships. The 
meeting was preceded, on the morning of November 
1, by @ visit to the laboratories of the Association. 
At the scientific seasions the chair was taken on 
the afternoon of November 7 by Dr. G. W. Brindley 
(University of Leeds), and on the morning of the 
followmg day by Dr. G. Nagelschmidt (Safety in 
Mimes Establishment, Sheffield). 

The discussion was opened by & review of the 
significance of clay — water relationahips in ceramics 
by D. A. Holdridge and F. Moore (British Ceramic 
Research Association). Plasticity and strength data 
as well as the Pfefferkorn and modifled Pfefferkorn 
numbers for ball and china olays were related to 
-dehydration data, and discussed in relation to the 
concept of ‘planar’ and ‘broken-bond’ water; the 
former ia removed below 110° O., but removal of the 
latter is incomplete below about 2560-276? C. In 
describing the rheological properties of importance 
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for olay slips ecu ar perticular attention was 
paid to thee meth for determination of viscosity 
and plasticity and their licability. The rheolo 
GF thixottotie dele arab ein dinori, In tho di». 
cussion, the different dehydration characteristics of 
china clay and ball clay were commented by 
R. Greene-Kelly (Rothamsted Experimental Station, 
Harpenden) and by Dr. Brindley, who also referred 
to recent dehydration data for nacrite’. G. K. Jones 
(Fuller’s Earth Union, Redhill), Dr. N. O. Olark 
(English Clays, Bt. Austell) and Mr. Moore discussed 
the relationship of dilatancy, turbulence and i 
and R. H. S. Robertaon (Glasgow) inquired about 
the relationship of the modulus of rupture to the 
moisture content. 

Soluble salts may have deleterious effects upon 
clay produote—for example, efflorescence in briaks— 
and the determination of these in clayey raw materials 
was discussed by Prof. H. Lehmann (Bergakademie, 
Clausthal-Zellerfeld), who showed that extraction by 
& percolation method after firing gives the most 
useful information. Using this technique, 1t has been * 
found that efflorescence is not related to the amount 
of soluble salts alone, but that it is also dependent 
upon pore space, pore characteristics, flring tem- 
perature and the density and chamical characteristics 
of the specimen. Correlation of efflorescence with 
firing temperature, the effect of various ions and the 
poasibility of control of canditions leading to efflor- 
escence were discussed. In reply to commenta by B. 
Butterworth (Buildmg Research Station, Watford), 
Prof. Lehmann streased that he had considered only 
clays in which his laboratory is interested, and agreed 
that higher sulphate contents are not uncommon ; 
he also mentioned that, in Germany, determination 
of soluble salta in the raw material is still used to 
assess & clay. Other referred to the effect of 
association of bricks with cement and the 
question of the total soluble salts. In reply to W. 
Noble (British Ceramic Research Association), Prof. 
Lehmann remarked that the effect of the pH of the 
extracting solution has not yet been considered. 

The deflocculation of kaolinite suspensions and ite 
relationship to chloride adsorption has been investi- 
gated by Dr. R. K. Schofleld and H. R. Samson 
(Rothamsted. Station), who found that 
a flocoulated sodiumn—ksolinite suspension in contact 
with leas than & critical amount of sodium hydroxide 
takes up chlorine ions from dilute sodium chloride 
solution; when deflocculation occurs, full negative 


adsorption is observed. These results are related to. 


questions of cation-exchange by kaolinite, since, from 
the observations made, exposed hydroxyl groups at 
the surface would only be expected to give ex 
able hydrogen ions under alkaline conditions. 
addition, montmorillonoids might, under certain 
conditions, be sorbed by kaolinite to neutralize 
tive charges. Mr. Greene-Kelly and Dr. Clark 
ae eee 
resulta in work involving dispersion of giga of 
olay minerals, where one mineral ms maT Do ee 
entialty deflooculated. Dr. D. M. 
(Rothamsted. Experimental Station) ce EaR out that 
the remarks upon diæocistion of hydroxyl groupe 
were in disagreement with the views of Edelman and 
Favejee*, and that the resulte might be signifloant in 
determining the true structure of mantmorillonite*. 
To investigate the relationship between viscosity 
and concentration for three clays of the kaolin group, 
T. E. Currie and Dr. R. W. Grimshaw (University of 


Leeds) employed eleotron-optioally checked samples: 
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of uniform particle-size. The viscosity/concentration 
curves were all similar in shape and could be derived 
from equations employing & series of constanta 
dependent upon degree of dispersion, upon particle- 
size, and upon type of olay mineral present. In 
general, the viscosity was more dependent upon 
Druide Lan EOD he OT inate Dr. Grim- 
shaw, replying, to Dr. Nagelechmid 

constant shearing stress had been ence REN the the 
same general conclusions were applicable under 
different conditions. Dr. Clark questioned whether 
the relatively constant thickness-ratio for kaolinite 
grains in the various fractions could be taken as a 
universal rule, and in this connexion Mr. Robertson 
referred to some work upon the relationships of 
viscosity to rugosity* and to particle size for various 
kaolin clays’. ‘The rigidity of the water envelope 
around olay particles and its effect upon results were 
also discussed by Dr. Clark and Dr. Grimshaw. 

In a review of the subject of thixotropy and the 
internal of orystals, Prof. U. Hofmann 
(Technische Hochschule, Darmstadt) described & 
very neat method, employing technique, 
of obtaining dry undisturbed olay-gel structures for 
examination under the electron microscope. These 
structures alter very little in volume during drying, 
and it is considered that the relative positions of 
particles are virtually unchanged ; the framework is 
reasonably solid, very stable and even has & certain 
elasticity—properties which were demonstrated by a 
sample passed among members of the meeting. The 
effect of electrolytes upon the volume of coagulated 
olay gels, and the forces ive here and in main- 
taining the solidity of the framework were discussed. 
Prof. Hofmann also reported the resulta of an 
investigation upon thixotropy in non-aqueous liquids, 
for example, hexane and benrene. In the discussion, 
Dr. Nagelsohmidt referred to the occurrence of 
thixotropy in systems with spherical particles, and 
Mr. Samson, Dr. Olark and Prof. Hofmann discussed 
general questions upon thixotropy and the arrange- 
ment of particles in flocculated systems. The forma- 
tion of dipoles, and the dielectric constants of 
suspensions were referred to by Dr. Clark and Mr. 
Jones, and finally Prof. Hofmann, in addition to Dr. 
Clark and Dr. $; Howard (University of Leeds), 

other methods whereby dry, undisturbed 
clay structures might be uoed. 

The conditions under which montmorillonoids loge 
their expanding properties on heating were desoribed 
by R. Greene-Kelly, who related the occurring 
with orystal structure’. For example, if lithium- 
saturated montmorillonoids are heated to 200° C. and 
treated with glycerol, only dioctahedral components 
with the charge in the tetrahedral layer (that is, the 
beidbllite type) will swell. Reference was made to 
the sorption of water by sodium-montmorillonoids, 
and some notes were given upon the information to 
be derived from such measurements. Mr. Greene- 
Kelly, in M pu M 
Institute, rdeen), reported that he had not 
examined beryllium-montmorillonoids because of the 
hazards of the acidity of stable solutions of Bett 
salts. Further discussion took place upon the effect 
of lithium ions upon the cation-exchange capacity of 
montmorillonoids and the possibility of guóh s 
entering the lattice, t Eo ponm mts being raised b 
Nagelschmidt and Dr. B. 8. Neumann (Fuller’s 
Union). 

Dr. G. W. Brindley and R. F. Youell (University 
of Leeds) showed that, during the oxidation of 
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ferrous to ferric chamosite, there occurs & partial 
dehydration which can be related to the lattice 
positions of the hydroxyl groupa. The retention of 
water and structural order to high temperatures 
during the dehydration of nacrite’ was also demon- 
strated. These resulta were considered in relation to 


(University College, Exeter) oampared the retention 
of water by silicates to a high tem ture with the 
retention of water and carbon dioxide by other 
compounds. Dr. H. P. Rooksby (General Electric 
Co., Wembley) referred to the retention of water by 
y-Al,O,, add, in reply to- his questions on the 
structural dehydration data, Dr. Brindley stressed 
the slowness of heating and the reproducibility of 
resulta even. with broken crystals. The mechaniam of 
the dehydration of kaolinite, with special reference 
to the work of White « al.*, was also discussed by 
Dr. N idt, Dr. Grimshaw, Dr. Howard, Mr. 
` Youell and Dr. Brindley. 

The final paper was not upon the subject for dis- 
cussion although it had an indirect connexion. 
order to determine the effect of grindmg on kaolinite, 
Dr. 8. J. Gregg, T. W. Parker (English Clays, St. 
Austell) and Mrs. M. J. Stevens (University Oollege, 
Exeter) ball-milled a sample for a thousand hours, 
withdrawing aliquots at intervals for various physibel 
and chemical testa—for example, X-ray examination, 
air sedimentation, loas on ignition, etc. Up to six 
hundred hours, the pri particles were decom- 

chamically aa well as broken physically, and 

the products formed an amorphous layer on the 
disorganized, undecomrposed particles. 

The resultant particles, which possess an internal 
area, resisted complete dispersion: and, i 
the proportion of stable aggregates 


Brick Co., Stewartby) and Dr. Mackenzie upon the 
method of sampling, the wear on the ball-mill, the 
uniformity of particle size, density measurements 
and the stability of aggregates. The possibility of 
interference of electrostatic charges with asair-sedi- 
mentetion teste was by Dr. P. L. Plesch 
(University College, Stoke-on-Trent), and, in reply 
to & question by Mr. R. Johnson (British Ceramio 
Research Association), Dr. Gregg pointed out the 
yr papa of the inter-relati of measurements 
bulk density, sedimentation. surface area. The 
X-ray results were discussed by Dr. Brindley and 
E. K. Cundy (English Clays) and the amorphous 
coating, or ‘Beilby layer’, by Mr. Robertson. 

Before the end of the meeting, two brief reporta— 
one on the conference on clays and olay technology, 
held at the University of California during July 21—52, 
1952, and one on the meetings of the Comité Inter- 
national pour l'Étude des Argiles, held in conjunction 
with the Nineteenth International Geological Oon- 
gress, Algiers, during September 8-18, ‘1952—vwere 
presented by Dr. MacEwan and Dr. Mackenzie, 
respectively. 

This meeting, a6 a whole, ved most valuable, 
giving ample proof of the significance of clay — water 
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relationships in all aspects of olay studies, both pure 
and applied. Its value was enhanced by the oon- 
centration on problems which our present knowledge 
is insufficient to solve, but which might well form 
the subject of future research. 
ROBERT C. MAOKENZUE 
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- RADIO RESEARCH IN THE 
BRITISH COMMONWEALTH 


A the meeting of the British Commonwealth 
Scientific Official Conference in 1946, a Specialist 
Conference on Radio Research was convenod and 
was held in London during August 1048 under the 
chairmanship of Dr. R. L. Smith-Rose. The pro- 
ap this Conference, which were lished 
(8.0. No. 47-148-1948 ; London: M.8.O. ; 
4d. net), inoluded & number of recommendations 
designed to enoourage. the Cammonwealth countries 
to participate more actively in a oomprehensive 
of fundamental radio research. This 
included such items as for the 
location of ionospheric recorder equipment for determ- 
ining the characteristics of the ionosphere at vertical 
incidence, the study of the propagation of radio waves 
at oblique- incidence and the comperison of radio 
transmission forecasts with the results of the practical 
operation of radio circuits. Other matters were 
concerned with radio noise of both terrestrial and 
extra-terrestrial origin, the investigation of meteors 
by redio methods, and with & study of the effect of 
meteorological conditions on the propagation of very 
short-radio waves. Suggestions were also made for 
extending the limited services of standard frequency 
transmission, and for oollecting information to 
increase our knowledge of the electrical constants of 
the ground. in all parta of the Commonwealth. 

The progress made towards the implementation of 
“these recommendations has been reviewed on two 
occasions by correspondence through the British 
Commonwealth Scientific Liaison Offloee in London ; 
and last August in Sydney, Dr. Smith-Rose held 


~ 


' another meeting of the Specialist Conference, taking 


advantage of the presence there of & number of 
radio scientista attending the General Assembly of the 
International Scientific Radio Union. It was noted 
that considerable progress has been made in extending 
the network of ionospheric recording stations through- 
out the Commonwealth. In addition to the stations 
in Great Britain at Slough and Inverness, the United 

i has maintained similar stations at Singapore 
and in the Falkland Islands; and more recently an 
serps equipment has also been in operation 
at ort Lockroy in Antarctica. Furthermore, similar 
recorder i t has been installed by the United 
Kingdom of Scientific and Industrial 
Research at Ibadan, Nigeria, and at Khartoum, 
where it is now being operated. by the University 
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College authorities at those places. The Canadian 
authorities have installed new stations at Fort 
Ohimo, Resolute Bay and Baker Lake; and South 


Africa has assisted ean Congo authorities to 
build a station at Leopoldville. The Australian- 


Radio Research Board responded very actively to the 
recommendation that a chain of ionospheric observa- 
tories should be operated in the vicinity of longitude 
150° E. by setting up recorders at Hobart, Canberra, 
Brisbane and Townsville. Furthermore, a station 
has been, set up at Macquarie Island which should 
be of great assistance in the study of ionospheric 
conditions in antarctio regions. In India, io herio 
recorders of various have been i ‘at 
Delhi, Calcutta, Ahmada 
Research on the absorption of radio waves travel- 
ling through the ionosphere is being actively pursued 
in the United Kingdom and in Australis, Canada and 
India; and the results are used, with other iono- 
spheric information, in & comparison of radio trans- 
mission forecasts with practical resulta. Investiga- 
tions are also in progress in moet Commonwealth 
countries with the view of improving the forecasting of 
-jonospherió storms, which on occasions cause serious 
interruption of practioal radio services, including 
communication and broadcasting. 
For several years past, measurements of the 
herio radio noise-level prevailing at frequencies 
of 2-20 Mo./s. have been made by a subjective method 
at some twelve stations in various countries; and 
development work is in hand to extend this investi- 
gation to frequencies-of 15-600 ke./s. in order to 
provide more direot information on performance 
of low- radio aids to navigation.. Funds- 
mental investigations on’ atm 
casos & 


ica. A Tecommendation was made at 
i noise- 


measuring : n 

ghould:be put into operation again as soon as possible, 
ginoo continuity of the study of &&moepherio noise 
for several years all over the world is easential for the 
ultimate improvement of the efficiency of operation 


United Ki 
two countries has been effective, and it is now 
recommended that the work in New Zealand should 
be continued and extended so far as practicable. 
The extremely short-wave portion: of the radio 
is ] to be of very great importance to 
the future of radio services of all types. With this in 
mind, & strong recommendation was made at the 
Sydney meeting that research on tropospheric wave 
propagation should be vigorously pursued in all 
countries in order to i ve our knowledge of the 
influenoe of diffrent climatio conditions on the 
le. correlation between radio propagation and 
meteorological conditions. A considerable amount 
of investigation work in this field has been conducted 
during recent years in New Zealand, and in the 
United Kingdom ; but there is &need for a continued 
study of the effects experienced under different 
conditions and at various frequencies m order to 
assist those responsible for planning future redio 
systems and services. ] 
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The extensive research work on solar and cosmic 
noise, which is now embraced under the general title 
of ‘radio astronomy’ and which hag been pursued in 
several countries, notably in Australia and the 
United Kingdom, is too well known to need any 
detailed.referenoe here. It.msay be remarked, how- 
ever, that the meeting in Australia of the Inter- 
national Scientific Radio Union provided an excellent 
opportunity for same of the workers in this fleld to 
meet and discuss matters of mutual interest, and 
particularly to campare the resulta of experience in 
the northern and southern hemispheres. 

In February 1950 the United Kingdom established 
a limited service of standard-frequency 
transmissions fram-the Rugby radio station of the 
General Post Office, using the call-sign MSF. The 
service provides tranamissions for short periods daily 


‘These transmitted frequencies are monitored by the 
National Physical Laboratory, and the lgtter's obser- 
vations show that over a period of a day the fre- 

remains constant to about 1 pert in 10°, a 


‘slow drift of frequency over longer periods being 


corrected whenever the deviation from the naminal 
value approaches 2 perta in 10°. Apart from’ this 
service, the Union Observatory in South Africa 
radiates time signals, and a standard frequency 
transmission is made on low power from Johannes- 
burg. The Australian authorities are also exploring 
the ities of establishing & standard-frequency 
service to meet local requirements in that continent. 

With regard to the measurement of the electrical 
characteristics of the ground at radio ies, in 
Oanada, South Africa and South-West Africa, surveys 
of conductivity by redio methbds have been in 
progress for same years; and the All-India Radio 
organization is starting systematic measurements of 
the electrical properties of the ground throughout 
India. It is raslized that this type of investigation 
should be pursued in close association with a study 
of the effects of the oontours of the terrain on ground: 
wave propagation at various frequencies. It is 
considered, however, that the original recommenda- 
tion should be retained with the view of encouragin 
Commonwealth radio ions to collect all 
& iate information on measurements made m 

ir own countries, to facilitate the preparation by 
the United Kingdom of a survey of existing knowledge 
of the electrical oonstanta: of the ground at radio 
frequencies. ! : E 7 
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HUMAN FACTORS IN INDUSTRY 


WO committees to work on human problems in 
i have been geb up jointly by the Depart- 
ment of Scientific and Industrial Research and the 
Medical Research Council, one being concerned with 
human factors in mdividual efficiency, and the other 
with human relations, The divimon of interest 
between the cammittees is broadly that the first will - 
study the individtial worker and his job, and the 
second such things as the relation between the 
manager and the worker, between the worker and 
his mates and between thé foreman and the technical 
specialist. è 
The subjecta to be considered oen be listed under - 
four headings, the first three of which arp, ın general, 
the Yesponsibility of the committee on industrial 
efficiency, and the fourth is that of the committee on 
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human relations: fitting the job to the man—work 
on the design of tools and working equipment to suit 
the man who uses them (which is getting more 
important as machines become more complicated), 
time and motion study, and the effect of factory 
lighting, heating and noise, eto., on performance ; 
selection and training; assessing the job—work 
measurement, job appraisal, time and motion study 
as a means of assessing a fair day’s work, eto. ; 
human behaviour and human relations—joint oon- 
gultation, attitudes to work and the structure of 


informal groupe im the factory. For research on` 


matters relating to occupational health, the Medical 
Research Council will contmue to be responsible, 
advised by its own special committees. However, in 
order to secure ion on technical aspects, the 
t of Scientific and Industrial Research will 
be asked to appoint assessors to these committees 
where appropriate; for example, the elimination of 
dust fram factories, although primarily a medioel 
problem, may bring in the Department or the research 
associations to develop means of combeting dust. 
The scientific y of the human factors in 


industry is not, of course, & new venture : notable . 


from the 
unoil’s Indus- 


contributions have come in the 

researches of the Medical Research 
trial Health Research Board on, for example, how 
hours of work affect output and health, the influence 
of environmental factors such as lighting and heating, 
and ‘the effects of incentives; and the Panel on 
Human Factors of the post-war Committee on Indus- 
trial Productivity has also done important work, 
meluding an investigation of the foreman in_ British 
industry. However, the need for much more of this 
kind of research is realized, and the aim of the 
two new committees will be to develop knowledge 
which can be used to make definite recommendations, 
the underlying object bemg UE. industrial 
production in Great Britain. 'For this reason, the 
committees include persons from industry, trades 
unions and universities. T 
Oommities on Individual Effitienoy in I 
terms of reference of this committee are: "(1) To 
keep under review the progreas of knowledge bearing 
on the technical efficiency of the individual in 
industry. (2) To &dvise'on general policy in research, 
including applied research and fleld study. (3) To 
call attention to gape, and make recommendations 
for filling them. (4) To consider and report from 
time to tme`on the requirements for the training of 
research workers and technologists in this field”. Its 
members are as follows: Bir Frederic Bartlett 
(chairman) (formerly professor ' of experimental 
psychology, University of Cambridge), W. V. Beard 
secretary, United "Patternm&kers' Associs- 


Connolly (De i 

Production, College of Aeronautics, Cranfield, Beds), 
J. Crawford (general president, National Union of 
Boot and Shoe Operatives ; mamber of the Advisory 
Council, ent of Soientilo and Industrial 
Research), Prof. J. Drever (Department of Psychology, 
University of Edinburgh), Dr. C. B. Frisby (director 
National Inatitute of Industrial Psychology, London), 
L. V. Green (head of the Personnel Research Depart- 
ment, Dunlop Rubber Oo., Ltd.), Prof. Esther M. 
Killick (Department of Physiology, Royal Free 
Hospital School of Medicme, London), Prof. WE. 
Le Gros Olark (Depertment of Human Anatomy, 
University of Oxford), N. G. MoOulloch (deputy 
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chairman, Calico Prmters’ Association, Ltd. ; ohair- 
man, Council of the British Cotton Industry Research 
Aseoointion), Prof. R. W. Russell (Department of 
Puyohology, Une. College, London), Miss Nora 
Wynne (di r, Oarr’s Biscuits, Ltd.) and an 
assessor from the Ministry of Labour and National 
Service. The joint secretaries are Dr. B. B. Lush 
(for the Medical Research Council) and Winston 
Rodgers (for the Department of Scientific and 
Industrial Research). 

Oommitiss on Human Relations in Industry. The 
terms of reference of committee are: '"To examine 
current activities concerning the study of human 
relations in industry and to call attention to problems 
of special timeliness or promise on which research, 
including applied research and fleld study, might be 
undertaken or supported by the ent of 
Scientific and Industrial Research, the Medical 
Research Council, or other bodies". Its members are 
as follows: A. B. Waring (chairman) (chairman and 
managing director, Joseph Lucas Industries, Ltd.), 
J. Foster Beaver (chairman, Beaver and Company 
(Bingley), Ltd.), J. O. Blair-Cunynghame (chief per- 
sonnel officer, British Overseas Airways Corporation), 
Division, 
Unilever, Ltd.), Prof. T. Ferguson (Department of 
Public Health, University of Glaagow), E. Fletcher 
(member of the Advisory Council, Department of 
Scientific and Industrial Research; head of the 
Productivity t, Trades Union Congress), 
Miss Beryl Foyle (joint managing director, Boxfoldis, 
Ltd.), Prof. A. J. Lewis (Institute of i ; 
University of London; and member of Medical 
Research Council), Prof. R. W. Russell (Department 
of Psychology, University Oollege, London), Miss 
B. N. Seear (De t of Social Science, London 
School of Economics), Prof. T. B. Simey (Department 
of Social Science, University of Liverpool), W. R. 
Verdon Smith (managing director, Bristol ee 
Oo., Ltd), T. Wilhemson (General Council, 

Union ) Dr. A. T. M. Wilson (director, 
Tavistock Institute of Human Relations), and an 
assessor from the Ministry of Labour and National 
Service. The joint secretaries are J. R. Gass (for the 

of Scientific and Industrial Research) 
and Dr. B. 8. Lush (for the Medical Research Counsil). 


TEACHING OF NATURAL SCIENCE 
IN SECONDARY SCHOOLS 


view of the pressing needs for a more thorough 
and efficient teaching of science, & comparison and 
free flow of ideas between teachers, of all nations, of 
this subject would be useful. A number of accounts 
of different aspects of ive education have 
been published by the United Nations Educational, 


` Scientific and Cultural Organization, and & recent 


volume, “The Teaching of Natural Boienoe in 


. Secondary Schools’*, is compiled from information 


supplied to the International Bureau of Education, 
Geneva, by the ministries of education of all countries, 
apart from the U.S.S.R. and its satellite Btates. 
This is a valuable piece of work, and such efforts are 


~- to be encouraged ; but it suffers from undue com- 


International 
by Unesco and the 1.B.H., Geneva, 1962. Teaching of Natural 
ih Schools. ER 15. : : 
Londan: H.M.8.0. 1062.) 5 Bwims-frunes or 84. Ôd. 
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treatment at times. Sometimes it gives a statement 
of intentions and ideals rather than of achievementa ; 
some of the &acoounta of science-teachjng are olearly 
derived from thoee of other nations, and at times we 
do not get & clear idea of what is meant by secondary 
education. The vagueness of the „oficial statement 
which does not want to commit itself tò well-defined 
terms seams to be common to many countries. An 
example of this (which could be multiplied many 
times throughout the book) taken from the United | 
Kingdom (England and Wales) Section will show 
the difficulties of the compiler : 
teaching is sometimes optional. It is left to the 
discretion of the individual school. The same 
importance 1s given to Natural Science in comparison 
with other subjects in promotion examinations and 
the Secondary School leaving examination". 

The book is & sequel to an, uction to Natural 
e to AE prepared by the Inter- 
national Bureeu of Education for the Twelfth 
International Conference on Publio Education, held , 
m 1949. ‘The teaching of physica and chemistry is” 
reserved for & later inquiry, and so the present work 
is confined to biology and its breáohee, physiology 
and anatomy, geology and mineralogy. "To away: 
physics and chemistry from & report on science 
teaching would seem to be unfortunate. A definition 
of natural science which purposely excludes the 
fundamental studies of the physical sciences is 
unwise, and in any event they are not exoludéd in 
the reports which are sent in by some of the minis- 
tries. The information was given under & number of 
headings: tho place of natural science in the 
curriculum, the aims of natural science teaching, 
syllabuses, teaching methods (including visual aids 
“and text-books), teaching staff and future intentions. 
It is impossıble to summarize further the resulta of 
the inquiry as they are set forth in the general survey 
in the early part of the book; but much of the 
information sent from forty-eight countries would 
have bean grasped more readily had it been set out’ 
in tabulated form. It is evident that the countries 
oonoerned are unanimous in wishing to make natural’ 
scienoe teaching more experimental and to bring it 
into closer touch with life, and that there is an 
increasing emphasis on the biological aspects of the 
subject. Science teaching in nearly all countries is 
related to human needs—individual, national and 
social. 
the ethical and philosophical aspects of science, ita 

and opportunities for patience and 
criticism ; the United Kingdom mentions its mterest 
and hobby values; other countries indicate its 
relation to geography and its valug as a means to & 
better understanding and use of the natural resources 
of the country. 

The account of science teaching in England and 
Wales is disappomting, and does not do justice to 
work Sticke bolas carried on. To & foreign reader 
it must seam unimpressive. A clear statement should 
have been given of the division of secondary education 
in Britain, since the 1944 Aot, into ‘grammar’, ‘tech- 
nical’ and ‘modern’. The report is chiefly concerned: 
with modern schools (the old ‘central sahools’) ; 

schools are only mentioned in passing, and 
secondary technical schools not at all. Although it _ 
1s important that all citizens should leave school with 
some knowledge of biology, particularly in regard to 
the nature and, needs of mankind, tho fact remains 
that in. Britain it is the grammar and publio schools 
to which we must look for the type of soienoe teaching 
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which in the end produces scientista and tech- 
nologiste. The national and international value of 
the science teaching in these schools from 1902 until : 
1944 cannot be over-estimated. The need of the 
future for the type of smentific worker who comes 
from these, schools 18 ane than ever before ; 
indeed, there will be no for Britain unless ita 
life is sustained by an increasing number of workers 
thoroughly trained in the skills and pre gir af 
science. With the best will in the world, the 
schools do:not meet these needs, in spite of the fact 
that they cater for the majority of children. Some 
of them do not teach science, many of them have no 
adequate course for the important age-group of 
14-15 years, and, in sprte of the optimistic Mmistry of 
Education booklets mentioned in the report under 
Teview, same of these schools have not yet given 
adequate thought to their schemes of work. So far 
as the scientific life of the nation was concerned, the 
apna and public schools laid the golden eggs; 
ub they have been inhibited in their work by factors 
which could have been foreseen in 1945. No science 
graduate with a good honours degree needs to con- 
sider teaching as-a career unless he has strong 
vocational leanings. Recruitment for the soienoe 
staffs of grammar echools is suffering in both the 
quantity and quality of applicants to fill the vacancies. 
This has ita repercussions on the attamments of 
studente reaching the universities and on their sub- 
sequent a value to society. Nor is this improved by 
feeble official attempts to assure us that the position 
is not unsatisfactory. 

The document makes no attempt at appraisal of 
the various aims and methods, nor does it stress 
particularly good or original points where they 
appear. It will be of more interest to the student of 
comparative education than to the practical science 
teacher, who will find that it does not touch the 
fringe of most of the matters ao admirably dealt with 
in the report on the “Teaching of General Science’, - 
prepared by the Science Masters’ Association in 1950. 

W. L. SuwNER 


SOCIAL ANTHROPOLOGICAL 
STUDIES OF LATIN AMERICA: 


HROUGHOUT Latin America there is & desire - 

to' improve oonditions to overcome diff- 
culties whjoh hinder natio .development, the 
greatest being the low estate of the Indian. In order 
to do this the first necessity is te information 
about things as they are, and the itute of Social 
Anthropology of the Smithsonian Institution is 
helping to provide it by publishing a series of deearip- 
tive studies, of which Nos. 10-14 have been i oe mier 
during the past two years or more*. licy of 
the Institute is to oo-operate haravar pon le with 
the various national organizations, and the present 
series owes much to students of the Mexican Escuela 


*Smitheonmn Institution: Institute of Boelal a y^ 
Pub Ua. Dy Allan d Holmberg. Ep. [PT ot 
By Aiao R-E Pp iy EOR ET 65 
cents. Publication No. 11 a Donald 
D: Brand, assiatod by, osé oorora útes. MU 1:76 
dollars. No. das ‘Village. 
By Donald Pierson and Pp. x+226 9D plates. Pubhoa- 
ton Mo. 13: The Tali Part 1, 
xtv+3860-+33 plates. 2-76 dollars, Eu eg Nosle- The Indian 
Caste Gao of Peri 17-1040 : & Population Sindy basa upon Tar 
š .wn 
paie emis (wakingia, B.O? Goverament Prag Office, 
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Nacional de Antropologia e Historia, the Brazilian 
Escola Livre de Sociologia e Política of 8&0 Paulo, 
and the Peruvian Instituto de Estudios Etnológices. 

The author of No. 10 spent about eighteen months 
studying the unacculturated remnants of the Siriono, 
& very primitive naked tribe living in the tropical 
foresta of Eastern Bolivia. For & third of this time 
he and a Bolivian companion lived alone with a small 
group. Conditions were very difficult, and his time 
was cut ahort by the entry of the United States into 
the Second World War in 1942, so he is nob satisfied 
that he really understood the Siriono ; but he collected 
& lot of information about their material culture, 
activities, beliefs and social organization, which is set 
forth in & good straightforward description. In the 
final chapter, he analyses their culture in terms of 
*drivee'"', of which the chief is hunger. 

No. 11, dealing with a municipality of mixed white, 
mestizo and Tarascan Indian population near Lake 
Pátzcuaro in Michoacan, Mexico, is by & human 
geographer. It is a detailed and interesting deecrip- 
tion of selected aspects of life in Quiroga, with 
emphasis on land settlement, government and econ- 
omy, little attention being paid to sociology because 
a ‘colleague was studying it in & neighbouring town 
(No. 6 of the series). The area is well known to 
ethnologista fram the survival of primitive methods 
of hunting birds on the lake, and is at present the 
soene of a Unesco welfare project. 

A detailed account is given in No. 12 of a village 
near S&io Paulo, to which the imaginary name of 
Cruz das Almas was given to preserve anonymity. 
It was picked out as & typical Brazilian rural com- 
munity of mixed European, Indian &nd African 
descent, depending mainly on agriculture. It proved 
to be homogeneous and stable, with no very striking 
features and practically no vestiges of aboriginal 
Indian culture. 

By contrast, No. 18 deals with the district around 
Tajin, & Mexican area of great historical and archmo- 
logical interest, with & rich material culture about 
which it is & mine of useful information. The popula- 
tion is Totonao, and their culture is a living one oom- 

unded from old and new elementa. The historical 
Tokerud is particularly necessary to its understand- 
ing, and a good deal of tbe report is devoted to this, 
Isabel Kelly, as an archæologist, being well TE 
to deal with it. This first pert, covering history, 
Bubeistenoe, shelter and technology, makes & sub- 
stantial volume; and clothing, with several other 
aspecta of material culture, together with what is 
described as non-material culture, will form Part 2. 

No. 14, "The Indian Caste of Peru, 1795-1940”, 
is a product of Dr. George Kubler’s researches among 
the official archives of Peru while working in Lima 
during 1948-49. Although the word ‘oaste’ is used 
in the title in association with the Indians, the 
Spanish word casta was generally used in Peru to 
refer to mestizos, albeit rather loosely as the author 
explains in detail. The work is a study of the varis- 
tions in the percentage of Indians in the total popula- 
tion since just before the In . It seems 
that the Indian proportion rose during the first few 
years of the period studied, thus reversing a trend 
that had existed since the Spanish conquest, but that 
the fall afterwards continued, so that Indians now 
form about 40 per oent of the population. The 

blem is much complicated by the diffculty of 

ing an Indian, since the definition depends not 

wholly on biological factors but very considerably oh 
social ones algo. 
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ACCELERATING EFFECT OF AN 
EXTRACT OF VERNALIZED 
EMBRYOS OF WINTER RYE ON 
FLOWER INITIATION IN UNVERN- 
ALIZED EMBRYOS 


By O. N. PURVIS and Pnos. F. G. GREGORY, F.R.S. 


Research Institute of Plant Physlology, Imperlal College 
of Sdence and Technology, London, S.W.7 


proe M Mie E 
of some specific flower-forming substance is 
rejected by some writers on the grounds that the 
application to uninduced plante of extracta of 
induced plante has not led to flowering or at best 
given inconclusive resulta. This argument is not, 
however, valid, since the active materials, which are 
known to move about ın the plant and to pass & 
graft union, may well be inactive in & plant extract. 
Possible causes of failure are manifold: the solvent 
may fail to extract the substance, or may inactivate 
it; it may not be absorbed by the test plant in 
sufficient quantity to produce a determinable effect, 
or it may only be active in association with the living 
protoplasm. 

Small effects of plant extracts have been reported 
from time to time. Bonner and Bonner! induced 
flowering in Xanthium by applymg an &queous 
extract of the stem apex of Washingtonia robusta. 
Loehwing? and Behrens? report activity of extracts 


~ of Zea mays and Sempervivum, respectively. Bironval* 


obtained an oil from leaves of induced strawberry 
planta which, applied to leaves of young plants, led 
to normal flowering in a proportion of the plante 
treated, while the cantrol plants produced rather fewer 
inflorescences and no fully developed flowers. 
Roberta’ found that extracts of various plants in & 
flowering condition had a slight induotive effect on 
Xonthum. On the other band, Melchers and Langt 
report that careful experiment hag failed to extract 
any florigenic substance. . 

In these examples the extracted planta were brought 
into the flowermg condition by photoperiodic treat- 
ment. It therefore seamed necessary to determine if 
extracts of vernalized grain could confer the vernalized 
condition on planta which had not recerved this 
treatment. In 1951, embryos were removed from rye 

in which had been vernalized for ten weeks, and 
were extracted with water, chloroform, ethyl alcoho! 
or ether. The extracta, after removal of the solvents, 
were added to a sucrose agar medium’. Unvernalized 
embryos were excised and grown for six days on this 
medium, at & concentration which presented to each 
test embryo the extract of ten vernalized embryos. 
A control series was germmated on medium without 
extract. The seedlings were planted out in sand 
culture. 
The resulta of this experiment are given in Table I. 
Unfortunately a single plant in the control series 
flowered in 118 days: such early flowering had not 
been encountered in unvernalized planta grown from 
excised embryos, though it is fairly frequent when. 
intact unvernalized grain is used. In the table it will 
be seen that despite the inclusion of this obviously 
aberrant plant the ‘score’, that is, progress to 
ashlar, d , of the control series is more than six points 
below t of the series treated with chloroform 
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extract, which equals that of the intact grain serios. 
This difference is not cant, but by o the 
&berrant plant ( row in Table 1) & highly 
significant difference is shown. The use of extracts 
in water, ethyl aloohol-and ether produced negligible 
differences in flowering behaviour. 

This result was inconclusive, but indicated the need 
for further investigation ; the experiment was there- 
fore repeated in 1952, using only chloroform as 
solvent. To ensure contact between the roots of the 


test embryos and the extract, the fatty material was . 


deposited on fine angular sand while the chloroform 
was being removed by evaporation under reduced 
preasure. A fixed volume of the sand holding the 
amount of extract i was moistened with 
sterile ‘water and to the surface of the agar 
slopes on which the test embryos were grown. Care 
was taken to avoid fungal contamination, which 
occurred in lees than 1 per cent of the cultures. 
After six days st 15° O. the embryos were planted 
out in sand culture. The ‘scores’ are given in Table 2: 
the concentration of the extracts is given in terms of 


the number of vernalized embryos in the extract ` 


presented to each test embryo. As additional control 
& series with extract of unvernalixed embryos was 
added. 


Table 2 








Here the effect of using vernalésed embryos for the 
extract is highly significent, and the possible effect of 
the chloroform or of the other normal constituerit of 
the embryos is eliminated. Lower concentrations 
were without effect. The acceleration of flowering is 
amall and not commensurate with the amount of 
vernalized material put into each culture. The affect 
on the unvernalized embryos is, however, equivalent 
to that of nearly three weeks of vernslization. Ths 
may be due to the limitations of the extraction 
technique enumerated above, or it may be that the 
active substance is not identical with that produced 
by the complete vernaliration reaction. It would be 
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premature to speculate on this result in terms of the 
substances postulated in our hypothetical scheme 
for the vernalization reaction’. 

! Bonner, J., and Bonner, D., Bet. Gas., 110, 154 (1048). 


* Loehwing, W. F., Science, 107, 629 (1948). 
* Behrens, G. Biol. Kenir., 68, 1 (1040). 


* Btronval, O., Mem. Acad. Roy. Dely., Classe des Sciences, 84, 1 (1951) 
* Boberts, B- H., “Plant Growth Suber ss 347 Skoog, Untv. 
of Wisconsin Press, Prem, Madison, Wii, 1 961.7 e 


* Melohers, G., and Lang, A~ Pol. Senir., p 16 (1041). 
Purvis, O. N., Ann. Bot, N.B 8, 285 (1944). 
* Purvis, O. N., and Gregory, F. G., Asn. Bol, N.B., 16, 1 (1062). 


CHEMICAL: DOSIMETRY AT 
HIGH DOSE-RATES 


By Dr N. MILLER 


Department of Natural Philosophy, University of Edinburgh 


CAL methods for the measurement of 
dosage of ionizing radiation have lately assumed 
increasing importance, and are now in wide use, 
particularly in studies of the radiation chemistry of 
aqueous media’. There has, however, been some 
doubt as to whether the methods so far proposed oan 
be used successfully at high doee-rates of X- or 
-radiation such as are encountered, for example, close 
to kilocurie sources of y-emitters. 

The method of radiation actinometry in moet 
favour at present, the oxidation of ferrous ions in 
0-8 N sulphuric acid solution, suffers from the dis- 
advantage that the solution must remain effectively 
oxygen-seturated at all times for reproducible resulta 
to be secured, while the o originally present in 
a solution in oquibHur ath the atmosphere at 
room ture is used up after a dose of about 
50,000 r. has been administered*. At the dose-rates 
envisaged, this will ha in a matter. of seconds. 
Moreover, at these high dose-rates there will not be 
time for the o concentration within a solution 
to equalize itself by diffusion processes, so that if the 
release of energy within & given volume of solution 
A ee ee 

the highest dose-rates will become deeer&ated before 
the remainder, with & consequent lo of the 
overall yield before the solution as a whole has 
received an integral dose of 50,000 r. . 

These considerations have carefully to be borne in 
mind in any extension of the existing work on ferrous 
sulphate actinometry to high dose-rates, and it is 
& that in such studies means must be pro- 
vi for starting and stopping the radiation vir- 
tually instantaneously, so that irradiation times of 
the order of seconds can be accurately measured. ` 

Such facilities were recently made available to me 
by the Radiation Chemistry Group at the Atomio 
Energy Research Establishment, Harwell. Mr. John 
Milne, of this Group, designed and installed & mag- 
netioally operated device within the extension to the 
accelerator tube of the 2-million volt Van de Graaff 
generator, whereby a water-filled cell 9/16 in. deep, 

which water was allowed to flow continuously, 
having a 1/16-in. aluminium window facing the 
electron beam, could be put mto or withdrawn from 
the beam at a position 85 in. above the normal 1-mm. 
gold target by means of a switch at the 
control] deek. The insertion of this cut down the 
X-ray intensity at the irradiation position just below 
the normal target by & factor of approximately 300. 
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By means of an auxiliary electric oirouit, the beam 
current could be measured while the beam was 
impinging on the water target, and then adjusted to 
the desired value before the irradiation commenced. 
Corrections for the dose received during the pre- 
liminary build-up of tube current and voltage were 
made.when necessary, but amounted to only about 
1-5 per cent for an irradiation time of 15 sec. 

Using thia device, with irradiation times down to 
10 s0., I have been able to show that the yield for 
the oxidation of ferrous ions in aerated 0-8 N sul- 
phuric acid solution is independent of dose-rate up 
to the highest doee-rate obtamable from the machine, 
namely, approximately 100,000 r./min. The basis of 
the method is to study the rate of oxidation of 
ferrous ions in & ‘Pyrex’ cell of 2-8 om. internal 
diameter and 8 mm. depth, totally filled with golution, 
aa a function of the tube current in the machine at 
constant voltage. The dose-rate obtained from the 
machine was found, using & Baldwin 'lonex' meter 
along the axis of the X-ray fleld, to be strictly 

rtionate to the tube current at constant voltage, 
wie lateral surveys of the beam with the same 
meter showed that the geometrical distribution of 
doee-r&te within the beam was not appreciably 
different at widely differing tube currente. The 
existence of & strictly linear relationship between the 
rate of oxidation of ferrous ions and the tube current 
was established at voltages of 1-5, 2-0 and 2-25 MV. 
(see graph), and with tube currents of 5-200 y amp. 
Each of the points im the graph resents the 
average value obtained fram at least four separate 
wradiations carried out under each set of conditions. 
At a tube current of 5 u amp. and a voltage of 1-5 
MV., the & dose-rate in this system corre- 
sponded to about 800 r./min. 





Tube current (w amp.) 


0 

0 
Initial rate of increase of fexrio xon concentration in aerated 
sulphuric acid solution as a funeilon of the tube current 
in the Van de Graaff generator when run at 2:25 MV. (curve A), 


2-0 MV. (curve B), and 


Similar studies have now been made by Ebert’, 
using electron beams from the Van de Graaff gener- 
ator ab tho Radiotherapeutic Research Centre, 
Hammersmith Hospital, London, who has found the 
initial yield for ferrio ion production unaffected by 
dose-rate up to 8 million rep./min.; while Allen‘ 
reported. similar results in the region 100-10,000 
r./min. using X-ray beams from the 2-MV. generator 
at the B ven Laboratory, New York. 

In order to provide & further check on the absolute 
ahemioal yield at 800 r./min., experiments similar to 
those carried out.previously! using the same machine 
were conducted. In these a cylindrical ‘Perspex’ 
irradiation ocell of internal dimensions 80 mm. 
diameter and 8 mm. thickness, and ‘Perspex’ front 
wall thickness 6-4 mm., which could be regarded as 
effectively water-wall, was fixed at a position 18-5 cm. 


1:5 MY. (curve C) 
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below the target, where the release of energy varied 
by no more than 8 per cent at all positions within 
the irradiated solution. The chemical change was 
compared with the integral dose within the solution 
by measuring the local dose-rate at many positions 
within the irradiated volume and oarrying out 
appropriate in tions. As the Baldwin ‘Ioner’ 
meter used had calibrated against an N.P.L.- 
standardized chamber to within + 8 per oent, it was 
felt that this method was as accurate B8 any avail- 
able. To ensure the presence during the ionization 
measurements of an electron atmosphere closely 
similar to that prevailing within the solution during 
the irradiations, the "Ionex' meter waa placed behind 
a ‘Perspex’ sheet of 6:4 mm. thickness; and the 
necessary small correction (< 0.8 per cent) for the 
absorption of the primary radiation within the 
solution was made uaing further data acquired with 
pee absorbers of thickness from 3 to 13 mm. 
A of the quantity G (ferrio 1ons produced per 
100 eV. expended in the solution) of 20:3 + 1-0 was 
obtained, in further confirmation of my earlier work! 
and that of Hardwick’, and Rigg, Stein and Weiss‘. 
Values close to this have since been obtained by 
Ebert and Boag’, and by Magat and Shapiro’, and a 
figure of about 20 is now favoured by a great pre- 
ponderanoe of evidence over that of 15:5 + 0-3 
obtained by Hochanadel and Ghormley*. The 
evident, if somewhat surprising, absence of any 
effect of dose-rate, or of any other source of irrepro- 
ducibility so far detected in the system!, signifies 
that the conditions were comparable in the various 
cases, and the reason for this discrepancy has still 
not come to light. 

Similar studies were made using cerio sulphate 
solutions, which have the advantage of giving & 


yield in + of oxygen concentration’, and the 
absolute G value for this reaction was estimated, by 

ison with that for ferrous oxidation, as 3-0 at 
59,500 r./min., in fair with the figures of 
Hardwick’ (3-2) and Milling, Stein and Weiss’* (3-6), 


obtained at lower dose-rates. I am not entirely 
satisfied, however, as to the reproducibility of the 
behaviour of this system, as stated in an earlier 
publication’. Direot spectrophotometric analysis was 
used for both ferrio and ceric ions, corrections being 
made for the variation of the extinction coefficient 
of ferric ion with temperature. The conditions for 
preparation of the solutions were identical with those 
described in my previous publications'”, with the 
exception that the water used waa triply-distilled in 
an all-silica system. 

Whereas the production of oerous ion was found to 
be proportional to dose up to 300,000 r. at 59,500 
r./min., studies of ferrous oxidation at & dose-rate of 
71,500 r.fmin. showed that the break in the oxida- 
tion— time plot at the point of oxygen depletion, 
which is normally observed to be sharp at low 
doge-rates’, had become diffuse, signifying that 
conditions such as those described in the second 
paragraph of this communication had become 
operative. These conditions may partly explain the 
anomalously low yield obtained by me! and by 
Hardwick" using a General Electric 2-million volt 
X-ray unit; but doubtleas the pulsed nature of the 
radiation in this case must, as Hardwiok pomts out", 
also be taken mto account. l 

Summarizing, it appears probable that chemical 
methods of dosimetry may be used for measuring 
continuous fluxes of X- or y-rays up to the highest 
dose-rates at present envisaged. 


600 
Further experimental details of this work are 
included in an unclassified report from the Atomic 
Research Establishment now in the press. 
I am indebted to the Ministry of Supply for the 

tenure of & consultancy during which this work 
was carried out, to Dr. W. and the members 
of the Radiation Chemistry Group at the Atomio 
Energy Research Establishment, Harwell, for the 
hospitality of their laboratories, and to Dr. F. T. 
Farmer and Mr. M. J. Day for & useful diecussion on 
.the accuracy of the physical measurements. Per- 
mission by Sir John Cockcroft to publish this com- 
munioetion is gratefully acknowledged. [Nov. 21. 
‘Miller and Wilkinson, Discuss, Farad. Boo., 18, 50 (1052). 
‘Miller, J. Chom. Pkys., 18, 79 (1950). 

* Private communication (October 1962). 

* Allen, Dxcuss. Farad. 800., 18, 114 (1052). 

* Hardwick, Canad. J. Chem., 30, 17 (1962). 

'* Rigg, Stem and Wokm, Pros, Rey. Soo., A, M11, $75 (1962). 

* Magat and Shaptro, Discuss. Farad. Soo , 12, 130 (1052), and private 

oomm 


"Hochanadel and Ghormley, Report No. BNI-171, U.8. Atomle 
Energy Commission. 


*Hardwick Canad. J. Chem., 30, 28 (1952). 
?* Milling, Stein and Wels (cf, ref. 1). 
H Hardwiok, Discuss. Farad. Boc., 18, £03 (1952) 


REDUCTION OF FERRICTION IN 
AQUEOUS SOLUTION BY 
Y-RADIATION 


By C. B. AMPHLETT 
Atomic Energy Research Establishment, Harwell, Berks 


AN. the oxidation -of dilute aqueous 
solutions of ferrous ion by ionixing radiation is 
a woll-established fact, there is still some doubt 
concerning the reduction of ferrio ion’. We bave 
found that at sufficiently low acidities reduction may 
be effected, and that a steady state is sep up with 
to ferrous and ferrio ions if one irradiates 
i ferrous or ferric solutions, the position of the 
steady state ing upon the pH in sulphuric acid 
Bolutions*. Simoe publication of the latter work, 
farther irradiations, particularly of ferric solutians, 
confirm this view, and in addition indicate that the 
initial reduction yield at low acidity is quite high. 
Cobalt y-radiation was employed under conditions 
similar to those previously descaribed*. In addition 
to analysis of ferrous ion as the o-phenanthrolme 
complex, direct estimation of fertio ion by ite absorp- 
tion at 304 mp has also bean employed in some cases ; 
the two methods gave identical results. In order to 
avoid errors due to post-irradiation reactions arising 
fram the slowness of the ferrous ion plus hydroger 
peroxide reaction at low ferrous concentrations, all 
solutions were stood at room temperature for at least 
one hour between irradiation and analysis. The time 
i carer ty Seabee baal ae pope tacit 
change in ferrous or ferric concentration greater than 
that found after one hour, and irradiations were 
carried out in & completely random order; the fact 
that the curves obtained still showed that a state 18 
ultimately reached where no further oxidation or 
reduction can be detected appears to indicate that a 
true steady state is attained. The irradiation of 
solutions of pH > 2-5 presents some difficulty, since 
the second hydrolysis of ferric ion to Fe(OH),+ 
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beoomes appreciable ; this frequently leads to loss of 
ferric ion from solution, either by precipitation on 
the walls as Fe(OH), or by formation of colloidal 
solutions. This leads to a letion jn strength of the 
original ferric solutions, sometimes of the solu- 
tions of both ions formed on oxidation. In general, 
we have found it posaible to camry out the oxidation 
of ferrous solutions up to pH 8-8 without serious 
difficulty ; but in the case of ferric solutions above 
pH 2-5 frequent difficulties arise. AI runs in which 
formation of Fe(OH), had obviously occurred, or 
where ferrous solutions of low acidity had undergone 
aerobic oxidation, were rejected. Ferro solutions 
were prepared by oxidizing a ferrous solution with a 
slight excess of hydro peroxide, after which the 
excess peroxide was by boiling and the 
solution suitably diluted. 

Fig. 1 shows the resulta obtained on irradiating 
three different ferric solutions in sulphuric acid, m 
tbe presence of air, at pH 2-46; the horizontal scale 
has broken above 8 x 10!" eV./am.* in order to 
conserve space. Reduction occurs, with an initial 
yield (ions reduced per 100 eV.) of a ximately 15 ; 
S ateady siio ds ao Up with the valuas of B (ratio 
of ferric ion to ferrous ion) given on the curves. 
Fig. 2 shows the result of irradiating a solution 
containing approximately equal rtions of ferrous 
and ferric ions at the same Vi Oxidation occurs 
initially, and a steady state is attained when 
approximately 77 per cent of the total iron is in the 
ferric state. 
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The initial reduction yield at this pH. is oom ble 
with the initial oxidation yield (G,--17 ?), ita 
measurement presenta some difficulty, owing to the 
faot that the steady state is soon attained. With higher 
total iron concentrations the difficulties attendant 
upon hydrolysis are greater, but more precision should 
be attainable at & suitably lower dose-rate. The re- 
duction of ferric ion in oxygen-free and in hydrogen- 
saturated solutions has bean reported by Weiss and his 
co-workers‘, the yield increasmg with increasing pH 
and being much greater in the case of 


hydrogen- 
saturated solutions. These yields were obtained at . 


constant dose, and not fram the initial slopes of ré- 
duction curves ; a rough caloulation based on the dose 
and concentration which they quote suggesta that 
these single points probably to steady-state 
values, go that their yields may be low. Haissinsky 
et al.* quote a value of G, = 0-07 for the reduction 
by X-rays in 0-8 N sulphuric acid, but this is probably 
within the limita of experimental error; under these 
conditions the steady state nds to complete 
oxidation, or nearly so, and would be attained very 
rapidly on reduction. 

In the ferrous-ferrio system under the ebove 
conditions of pH, oxidation may be effected by 
hydroxyl radicals, h¥droperoxide radicals (HO,) and 
hydrogen peroxide, and reduction by hydrogen atoms 
and by O,“ ions; the HO,—O,- couple is expected to 
play an important part in the balance between oxida- 
tion and reduotion?:*', and the hydrolysis of ferric ion 
to FeOH* must also be considered. Baxendale e£ al.* 
have given evidence to support the view that the pH- 
dependence in the Fett + H40, reaction arises from 
& combination of the dissociation of hydroperoxide 
radicals with hydrolysis of ferric ions. In the irradia- 
tion reaction a further consequence of the hydrolysis 
is possible, namely, that the hydrogen atom reduction 
of ferric species may be more effective for the hydro- 
lysed idns than for the aquo-ferrio ion (or the sulphate 
complexes in strong solutions of sulphuric acid). 
Both the reactions : 


Fo**ag. + Haq > Fe'*sq. + B^. 


FeOH" sq 
For OH” ag 


(1) 


and 


} + Hag. > Fey. (2) 


are quite exothermic’, but (2) may be favoured by 
eras considerations. In the first case, the com- 
pleted hydration shell may act as a barrier to eleotron- 
transfer between the hydrogen atom and the central 
ion, whereas in (2) the reaction may effectively oocur 
at the boundary of the shell, resulting in completion 
of the shell and attainment of & much more sym- 
metrical configuration. The transfer of electrons 
between ferrous and ferric ions through the outer 
electronic orbits of hydroxy] ions has been postulated 
to explain thé colours obtained when ferrous hydroxide 
precipitates are oxidized in air’, and it is possible 
that a similar mechanism operates in (2) above to 
produce a net electron transfer from hydrogen to 
ferrio ions. The ‘calculation of the energetics of this 
step is made dificult by the fact that the reaction is 
assumed to oocur within the complex, whereas most 


schematically as follows : 


.Fe'*.OH- +H te. " ok... le — Fe**.H,0 (2a) 
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in which the other flve co-ordmated water molecules 
are omitted, and the arrows indicate the direction of 
electron-flow. 

Such a process may readily be envisaged in the 
absence of dissolved oxygen, and is, in fact, formally 
analogous to the back-reaction in the photo-induoed 
reduction of water by ferrous ion!*. It is usually 
assumed that, in the presence of oxygen, all the 
hydrogen atoms are removed by reaction (8) : 


H + O, + HO, i (3) 


This appears to be beyond doubt at acidities greater 
than 0-1 N, where the change from the oxygenated 
yield to the oxygen-free yield ooours at & point 
co ing to the stoichiometry A[Fe**] = 4[O,], 
without appreciable production of hydrogen.  Al- 
though it is thus clear that (1) is negligible compared 
with (8), there is no evidence to suggest that similar 
considerations apply to (2) and (3) at higher pH. 
Owing to the more complex nature of the oxidation 
curve at higher pH, and to the changing value of 
the ratio of oxygenated to o -free yield, such 
evidence would probably beet be sought by measuring 
the consumption both of ferrous ions of oxygen, 
as well as production of hydrogen, in an irradiation. 
Ib is suggested that, at sufficiently high pH, (2) may 
compete & iably with (3); since the hydroper- 
oxide radical can oxidize three ferrous ions, while O,- 
reduces only one ferrio ion, there will be & net gain in 
reduction so far as the effect of the hydrogen atoms 
originally formed sre concerned. The decrease in 
initial oxidation yield in the of excess ferric 
ion at high pH might be due in part to (2), which 
would then also be partly responsible for the fall in 
yield as oxidation proceeds. Competition between 
ferrio species and diasolved oxygen for hydrogen 
atoms would not lead to a dependence of initial 
oxidation yield upon initial ferrous concentration, 
but to an initial reduction yield dependent upon 
initial ferrid concentration. 

It will be noted that the value of the ratio of ferric 
to ferrous ion obtained by oxidation of a ferrous solu- 
tion (R—3-3) is appreciably leas than that from re- 
duction of & corresponding ferric solution (E —11-2), 
and that in the latter case the value appears to vary 
with initial ferrio concentration; we believe that 
these differences lie outside the limita of experimental 
error. An inspection of earlier resulta (ref. 3, Table 3) 
shows & similar behaviour at pH 2-1, although here 
the differance is leas. This appears to indicate that 
the steady state obtamed on reduction differs from 
that produced by oxidation, that is, that the ferrous— 
ferric couple is not thermodynamically reversible with 

to hydrogen atoms and hydroxyl radicals ; 
this would have important consequences for the 
concept of equivalent reduction potential’. The 
lower value of R-obtained at higher initial ferric 
concentrations may be connected with the 
upon concentration which would arge if reaction (2) 
is operative. (Aug. 20. 
1 Dewhurst, Farad. Boc. Discus., April, 1962. 
* Amphlett, Natwre, 106, 977 (1950). 
* Amphlett, Farad. Boo. Discuss., April 1962. 
* Bigg, Stein and Wels, Proc. Roy. Soc., A, M11, 376 (1052). 
* Hatminaky, Lefort and Lebel, J. Chim. phye., 48, 208 (1951). 
* Hvans, Hush and Uri, Quert. Res., 6, 186 (1052). 
* Uri, Chem. Bev.; 50, 445 (1062). 
ioi ir a Ra aaa Mered, Sots AT, 


* Shively and Weyl, J. Phys. Coll, Chem., V5, 512 (1951). 
1 Potterill, Walker and Wels, Pros. Roy. Soc., A, 156, 551 (1038). 
u Collinson and Deinton, Farad foo, Discum., April 1052. 
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LETTERS TO THE EDITORS 


for opinions expressed by iheir correspondents. 
No notice is taken of anonymous communtoaiions 


Origin of the Solar Corona 


Ir the distributions of electron density and tem- 
in the sun’s atmosphere are known, thermal 
emussion at any frequency in the radio spectrum may 
be calculated. Conversely, properties of the atmo- 
sphere may be deduced the observed thermal 
emission spectrura!. In the range above 600 Mo./s. 
the observed level of radiation can be correlated with 
visible sunspot area. Exxcess radiation appearing with 
spota has been interpreted* as thermal emission from 
very hot (10'? K. or more) high-pressure (perhaps 
a hundred times that of surrounding regions) regions 
above the sunspots. There is optical evidence’ of 
similar regions, and the good between. 
theory and radio observations lends weight to the 
on. 

If these hot regions do exist, they are 8 likely 
source of at least some of the energy needed to maim- 
tain the corone. To investigate this possibility, a 
statistical analysis was made of measurements of 
solar radio noise at frequencies between 600 Mo./s. 
and 9,400 Mo./s. on most days over a period of 
several years. total radiation was separated into 
two components —one & ing with sunspots (but 
not necessarily disappearing with them) and a residual 
or basio component. The intensities of the oom- 
ponents were then used for determining corresponding 
volumes of gas at suitable temperatures and pressures. 
The resulta may be summarized as follows: 

(1) The sunspot component diminishes lees rapidly 
than the dying spote, and remains more than 4 
month after the spote have vaniahed. Previous 
observational evidence of this effect in particular 
cases is available. 

(2) Previous determinations of the basic component 
are too high. They were obtained‘ by plotting daily 
valara ot radio mows againnt pero Atoa Aa T Tiga | 
and 2 for 600 Mo./s. where a io component of 
about 5 x 105? K. is dicated. The persistence of 
radiation, as indicated above, resulta in many plots 
of high noise and very low area; for this and other 
reasons the basic component found is too high. The 
errors are corrected and correlation improved by 
using rotational mean values of noise and area, 
reducing the value to about 2-8 x 10°K. If 
allowance for dead spots is made, as m Fig. 8, the 
value falls further to 1:7 x 10*? K. The i 
reductions at 1,200 Mo./s. are oven larger (by factors 
of 9-93 and 4-7 respectively). In the investigation, 
arithmetio rather than 
and oare taken to avoid errors due to the statistical 
processes. j 

This result explains the reported large fall in the 
basic component during 1950* as merely a fall in 
the sunspot component due to a prolonged decrease 
of sunspot activity. d 

(8) These and earlier! résulte suggest that volumes 
of very hot high-preesure gas appear with sunspots, 
mainly (perhaps entirely) near ta, and remain 
after the spots have vanished, sp ing and m 
with the surrounding cooler gases. During the peri 
1947—51, theso gases at all times comprised most of 
the corona and were formed at a rate oepeble of 
completely replacing the average (Alen — van de 
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Hulst) corona in a few days. They are suggested - 
as the principal source of the corona. i 

It is estimated that if sunspote were entirely 
absent for same months and no other additional 
source of energy became available, the corona would 
diminish to one-tenth the extent, or one-third the 
electron density, observed during relatively quiet 
periods in 1048. 
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The resulte may provide a step towards an under- 
ee of coronal heating and evidence against 
theories, notably accretion theories*. 
Full details will be published elsewhere. 
J. H. Pi»prxaTON 
R. D. Davina 
Division of Radiophymnica, 
Commonwealth Boientiflo and 


Australia. 
Jan. 19. 
!Píddington, J. H , Pros. Roy. Soc., A, 803, 417 (1960). 
* Pid J. H., and Minnett, H. O., Aus. J. Sei. Res., À 4,181 


(1951). 
* Waldmeler, ML, Astros. Mitt. Zurieh, No. 149 (1045). 
! Pawsey, J. L., and Yabaley, D. BL, Aus. J. Soi. Rsi., AB, 198 (1949). 
s Ohrisiaensen, W. N., and Hindman, J. V., Nature, 187, 635 (1951). 


* Bondi, Hy Hoyle, # and Lyttleton, R.A, Mon. Not. Roy. Astro. 
184 (1947). 


_ Distances of the Magellanic Minh 


THE distenoes of 26 and 23 kil 
Shapley’ for the two Magellanic Stead depend a sa ae 
assuming the same absolute magnitudes for the 
id variables in the Clouds and in our own 
glory The absolute magnitudes of the galaotio 
heids are still subject to considerable uncertainties, 
and it would be more satisfactory to use as distance- 
indicators the RR Lyre variables (with periods less 
than 1 day) the absolute magnitudes of which are 
known more accurately and which are found in great 
abundance m our own galaxy. Very few such vari- 
ables, however, have been found in the Small Cloud’, 
and none so far has been reported m the Large Cloud. 
A search for RR Lyre variables in the Clouds was 
soon, after the installation of the Radcliffe 
74-in. reflector. NGO 1866, one of the largest and 
brightest clusters in the Large Cloud, was first 
selected as & region for investigation, but failed to 
reveal any variables of RR Lyre type; instead, 
i enough, some classical Cepheids turned. 
up*. It is now possible to report succeasful searches 
for RR Lyrw variables m three clusters as follows : 








NGO 121 lies within and NGO 1466 lies just outaide 
the faint extension borders found by Shapley‘. 
Column (8) gives the total number of variables so 
far found on Radcliffe plates apparently associated 
with theee-olusterg; oolumn (4) gives the number 
of variables so far shown to have short periods. 
Column (5) gives the mean apparent D pun 
magnitude of the stars in column (4) as derived 
comparisons with the Selected Areas 68 and 94, at 
the same altitude. The comparisons are subject to 
uhoertainties partly because of the large change in 
azimuth required, and partly because old magnitudes 
in Selected Area 94 had to be used. The deduced 
distances in column. (6) depend on assuming My-0 
for these variables, and on & correction for mter- 
stellar absorption amounting to 0-81 mag. cosec b, 
as given by Oort*. 
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These newly discovered faint variables therefore 
indicate that the distances of the Magellanic Clouds 
are larger than believed hitherto. A precise re- 
determination must await revised magnitudes in 
Selected Area 94. The uncertainty in the distances 
given in oolumn (6 ) must be of the order of 25 per 
oent, ising from the diffoulty of comparison 
with the Beléoted Areas, but partly also from the 
uncertainty in the assumed absolute magnitude of 
RR Lyre variables. The indications are that an 
error in the n is hkely to have under- 
estimated the distances. The conclusion supports the 
results reported by Baade for the Andromeda nebula 
at the International ABtronomise] Union meeting in 
Rome, 1952. 

ar: inareased distanoe, which has been supported 

ed , implies an increased lumunoany for 
Suess Cepheids and hence a change in the shape 
of the period -luminosity curve. Buch & change in 
shape, ially at about P — 1 day, was already 
by the variables in the Sculptor System’, 
which showed & difference of about 1 magnitude 
between P = 1 day and P = 0-5 day. 
A. D. THACKERAY 
A. J. WESSELINK 
Radoliffe Observatory, 
Pretoria. 
Feb. 18. . 
., "Galaxies", 49, and Proc, U.S. Nat. Acad. Sei., 28, 320, 


, J. L., Astrophys. J., 118, 279 (1952). 
, Michigan Ode. Pub., 10, 13 (1961). 


E 
Ho 
E 
ji 


, 18, 45 (1962). 


Thackeray, A. D., Obermaiory, 70, 144 (1960). 
Travelling Disturbances in the lonosphere: 
urnal Variation of Direction 


Tan detection of travelling disturbances in the 
F-region of the ionosphere has already been reported!. 
In the last-mentioned paper, it was stated (p. 221): 
“Tt has not yet been possible with the limited data 
available to detect any deflite diurnal variation". 
This has been interpreted in some more recent 
publications by other authors as implying that there 


is no diurnal variation. 


Binoe the publication of the original papers, more 
observations of greater accuracy and extending over 
& greater part of the day have provided definite 
evidence of diurnal variation in the direction of 
horizontal movement. This is most marked in the 
month of June. The accampanying graph shows the 
median values of all directions observed for each 
hourly interval for all days of June in each of the 
three years 1950-52. Each point is the median of 
the appropriate number of values listed in the table. 

It will be seen that there is & similar trend in the 
three years, the direction of movement changing from 
approximately 50° (E. of N.) at 0930 to 15? at 1430. 
In addition, some recent night observations, though 
not sufficient for definite conclusions, suggest that 
there is consistently an east-west component of 
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movement present at night, in contrast with the 
consistently west—east component present in the day- 
time, indicating a significant change m direction of 
travel as between day and-night. These observations 
are being extended, and the resulta and implications 
will be discussed more fully elsewhere. 

This work has been carried out in the Eleotrical 
Engineering Department of the University of Sydney 
as part of the investigations of the Radio Research 
Board of the Commonwealth Scientific and Industrial 
Research Organization, and is published with the 
consent of the Executive. The mvaluable assistance 
of the technical staff of the Radio Research Board 
is gratefully acknowledged. 


Electrical Engineering Department, 
University of Sydney. 
Oct. 21. ^ - 
1 Nature, 886 (1948) ; 812 (1949) ; ^ , 
E IEL 8 (1948); 108, (1949); Pros. Roy. Soo., À, 808, 


G. H. Munro 


Beta-Spectrum of Radium E 


THe shape of the of radium E differs, 
fram the Fermi allowed form. It has been in i 
thoroughly ; but there are many effects which usually 
distort the in the low-energy region’; for 
example, straggling and beck-scattearing in the source, 
electron scattering in the spectrometer, distortion ~ 
introduced by the detector and many others. 

Different ways of eliminating these disturbances 
have been tried lately; for example, Waltner and 
Rogers! observed the bete-tr&oks in a cloud chamber, 
Langer and his oo-workers* used a windowless Gej 
counter. Nevertheless, the resulta obtained 
different authors showed marked discrepancies in the 
low-energy Tegion. 

We tried to solve the problem by preparing & very 
thin source and electron-sensitive nuclear 
emulsions (Ilford @5) as a detector. The intensities 
were found by counting the f-tracks recorded in & 
magnetic lens spectrograph. In all, 35,000 tracks 
were counted. The shape of the spectrum was 
investigated down to 4:6 keV. Very thin sources 
were prepared by a volatilization method. They were 
suspended on & ‘Zapon’ film which was coated with 
an extremely thin layer of gold to mcreasd the oon- 
duotivity. The whole thickness of the source, ‘Zapon’ 
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and gold was not greater than 4—44 ugm./om.*. From 
an examination of images obtained in the spectro- 
graph, it was found that the uniformity of the sources 
(1-1 mm. diameter) was satisfactory. The electron 
tracks were recorded on the surface of the emulsion, 
which therefore could be only 25 thick. During the 
proceasing of the emulsion, great care wad taken to 
obtain a olear surface with reduced background 
grains. For the lowest energy the ‘tracks’ contained 
one grain only. In this region, elimmation of the 

und was done by the measurement of the 
grain density in the vicinity of the spot. In some cases, 
for better separation of overlapping grains, the 
emulsion was reaoaked in water before microscopic 
examination. Nuclear emulsions were used to focus 
the spectrograph and also in the investigation of the 
relation between the energy and the number of grains. 

Analysis of the geometrical distribution of intensity 
in the images of the source at different energies showed 
that it was possible to take into account the tracks 
recorded in & wide zone of each . It was shown 
that the measured intensities did not depend much 
on the position of counting area (rones).: 

Figs. 1 and 2 represent the resulta concerning the 
energy and momentum distribution in the radium E 
spectrum. The distribution curve probably 
cuta the I(E) co-ordmate. From the experimental 
points it is evident that below 50 keV. the distribu- ' 
tion function cannot be interpreted in terms of 
(E—R.,)*. 

Details of the method of preparation of source and 
the investigation of the relation between the number 
of grains and below 30 keV. will be given 
shortly in Acta Physica Polonica. 





0 20 . 40 60 
Hnecgy (keV.) 7 
Fig 1. — — —, Waltner and Rogers's results 
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This work was done in the George Holt Physics 
Laboratory, University of Liverpool, during 1949-50. 
We wish to express our gratitude to Profs. B, 
Pieńkowski, J. Rotblat and H. W. B. Skinner for 
their enoo and interest. We are, also 
indebted to Mr. D. G. E. Martin for help and many 
discussions. 

J. PNINWSKI 
` M. Danysz 
Institute of Experimental Physics, 
"University of Warsaw. 
Oot. 24. 
à Waltner, A», and Rogers, F. T., Phws. Rev., 74, 699 (1918) ; 75, 1445 
* Langer, IL. M., Motz, J. W., and Price, H.U., Pay. Rev., 77, 774» 
(1960). 


A Simple X-Ray Micro-beam Technique 


A anpra method has been devised to enable X-ray 
diffraction phosoereohe to be obteined from, & single 
plant cell the size o which is of the order of-10 p. X 
l0u x &fewmm.long. Although details of methods 
using micro-focus tubes and micro-beams have been 

ublished, they are not suitable in this instanoe 
Bocas of the low diffracting power of cellulosic 


two tilted metal plates mounted over the exit aper- 
ture of a collimator with two j-mm. pin-holes 50 mm. 
apart. The geometry of the system is made such that 
the corners of the plates define the beam (30 u wide) 
while the edges prevent scatter fram these corners 
reaching the pho phic film. Because long speci- 
mens are used because we are only concerned 
with the equatorial arcs, only one pair of plates is 
used; however, a second pair mounted at right-angles 
to the first could be used if it became necessary either 
to use a square beam or to remove the meridional 
streak, or both. The large entrance aperture allows 
the whole of the X-ray source of normal dimensions 
to be used. 

The specimen is mounted directly on the colli- 
mator; to ensure that it will be in the X-ray beam, 
light is passed through the whole collimator and the 
specimen adjusted, under & binocular microscope, 
to be in the light beam. The collimator carrying the 
specimen. is en transferred to a normal flat-fitn 
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Fig. 2. X-ray pho h from a single sisal oell. Film to specimen, 
17 mm.; beam, $ 


x 400u; 
exposed 100 hr. on Higer HE ‘alt operating & about 36 mam 
an 3 


a 
1 
3 
; 
E 
i 


» 
camera. A Geiger counter and rate-meter are essential 
for lining up the collimator with the X-ray source. 
Fig. 2 illustrates the type of photograp given. by 
a single oell of sisal using this method. 
„This is ee financed by 
the Department of Scientific and Industrial Research. 
L. O. SPARE 


Resonance Absorption in Liquid Methyl 
Palmitate and Methyl Stearate In the. 
Microwave Region 
‘In a previous communicstion in Najure', it was 
pointed out that dielectrio measurements on golid 
-methyl palmitate, in the microwave, region, showed 
features which were difficult to explain on the basis 
of a purely relaxation type of loss, and it was suggested 
that resonance absorption was occurring at some 

in this ion. This conclusion was 
criticized’, and it must be admitted that the evidence 
was not entirely convincing. 

Measurements have since been made on stearic 
and palmitic acids and ther methyl and ethyl esters 
at tem: from the melting pointe to 
about 80 or 40 deg. C. above the melting pointe. Tho 
moeasuremente ab 8-2 cm. and 1-26 om. were obtained 
by the Roberts — von Hippel method, and the measure- 
menta at the other wave-lengths, 17, 10, 9, 8, 6:5, 
5, 4:5 and 4 om., were obtained by a phase and 
amplitude balance method using oos rial fira equip- 
ment. This method is a development of one described 
by me elsewhere’ and is similar to that described by 
Branin and Smyth‘. The wave-lengths 5, 4-5 and 
4 om. were obtained by harmonic generation. 

The acids show a fairly small loea in the micro- 
wave region, with & suggestion of a small relaxation 
logs near 8 am. wave-length. The loes in the methyl 
and ethyl esters was much greater than in the acids. 
The curves of e’ and e” as functions of frequency 


~ are, in the case of the ethyl esters, normal relaxation 


loss curves with a spread of relaxation times. The 
measurements on ethyl palmitate are shown in Fig. 1. 
Ethyl stearate gives similar curves. The results for 
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methyl palmitate are shown in Fig. 2, and there is a 
decided i ity in the e’ curve and a fairly pro- 
nounced shoulder in the e” curve. These i ties 
oocur at about 6,000 Mo./s., and this frequency 
shows little or no change with temperature; but the 
irregularities diminish as the temperature rises and 
the curves then tend to become normal relaxation 
curves with a spread of relaxation times. The curves 
for methyl stearate are similar to the palmitate curves. 

The dotted curves in Fig. 2 indicate the values of 
© and e” which would be from a purely 
relaxation process. If we plot the difference between 
the dotted curves and the experimental curves, we 
obtain the curves P and Q, which are very suggestive 
of & resonance absorption. "There is some latitude in 
the choice of the dotted curves; but any reasonable 
choice will lead to curves which will not differ very 
much, in shape, from P and Q. 
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The central frequency of this resonance absorption 
is approximately 6,000 Mo./s. and is, within experi- 
mental error, the same frequency as obtained with 
methyl stearate. This frequency is 100—1,000 times 
smaller than the resonance frequency which one would 
expect for the type of resonance absorption discussed 
by Frohlich’. Rotation of the molecule around the 
long axis would give a frequency of the right order of 
magnitude when allowance is made for the effect of 
the retarding potential barriers’. 

The resonance absorption decreases and finally 
vanishes at temperatures about 40 deg. O. above the 
melting point. It is well known that may long-chain 

show a state of short-range order in 
which the molecules tend to lie parallel to each other. 
This condition is most in evidence near the melting 
point, and the order diminishes as the temperature 
rises. It seams likely that this short- order is. 
necessary for the existence of this form of resonance 
absorption. If this absorption is due to rotation of _ 
the molecules around the long axis, then this can 
be understood. When the temperature rises and 
the molecules begin to twist and crumple about the 
C—O bonds’, then rotation around the long axis 
would nof occur. 

It is & little surprising that the ethyl esters do not | 
show the same effect as the methyl esters, though 
the ethyl group, being larger than the methyl group, 
probably projects farther from the axis of the mole- 
cule and may give rise to a steric hindrance to 
rotation. 

Thanks are due to Prof. J. E. Roberta for his 
interest in this work and for the facilities provided ; 
and also to Messrs. Unilever, Ltd., for providing pure 
specimens of the acids and the methyl esters. 


T. J. BUCBHANAN 


Department of Physics Applied to Medicine, 
Middlesex Hospital Medical School, 


London, W.1 
Oct. 21 
1 Cook, H. F., and Buchanan, T. J., Netwre, 108, 358 (1050). 
* Dryd J. B., and Wi H. K., Aust. J. Sol. Res. 616 (1051). 
otia, J. D.) Chom: Page. BO, Sui Casa Hk E nl 
Oxawa, Y. J. Php. Soc, Japan, 6, 280 (1951). 


. An dier d Diffraction Study of the 
Transformation of Retained Austenite by 
Fracture 


Dunina an investigation of the structure of & 
hardened lj per oent chromium steel, the preeenoe 
of a small amount of retained austenite was observed 
in the microstructure. Examination of this material 
by the glancing-angle X-ray diffraction technique 
revealed retained austenite on & surface mechanically 
polished and etched for micro-examination, whereas 
retained austenite could not be found on the surface 
of & fracture produced by fatigue, or on a freshly 
produced brittle fracture surface. 

That the austenite was introduced during prepara- 
tion of the microspecimen seemed unlikely owing to 
precautions taken to avoid overheating in grinding 
and polishing and from the appearance of the miaro- 
structure. This hypothesis was finally disproved by 
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further X-ray pictures showing the presence of 
retained austenite: (1) on & amall flat prepared on 
a brittle fracture by lightly hand-poliahing to & depth 
of several thousandths of an inch bdlow the fracture 
surface ; (2) on both types of fracture after-removing 
metal from the fracture surface by deep-etehing, 
the largest proportion of retained sustenite bemg 
observed for the deepest etch. 

It would -appear impossible to the 
evidence except by assuming a complete (within the 
experimental accuracy) transformation of retained 
austenite at fracture surfaces, presumably as & result 
of highly localized shear deformation at the position 
of fracture. : 

B. L. Averbeoh, 8. G. Lorris and M. Cohen, m their 
paper on ''Strees-Induoed Transformation of Retained 
Austenite in Hardened Steel’, have also observed 
that retained austenite contained in a specimen of’ 
hardened 34 per cent nickel steel transforms com- 
pletely at & fracture, and, incidentally, that an inverse 
relation appears to exist between stram and the 
amount of retained austenite remaining. We do not 
know of any reference to this phenomenon occurring 
in & 1} per cent chromium steel. It is considered 
likely that other types of hardenable steel which con- 
tain retained &ustenite after hardening will exhibit & 

These examples of the complete transformation of 
retained sustenite on fracture surfaces are of part- 
icular importance to the X-ray orystallographer in 
that they throw doubt on the validity of the usual 
contention that newly fractured surfaces are most 


dangers of possible errors of 
i tation. Our observations indicate that even 

broken surfaces may show a structure or 
texture which is not typical of the bulk material. 
It is imperative that the crystallographer should 
consider sample preparations moet carefully and treat 
every particular experiment on its merita. 


L. W. PATHMAN 


H. 8. PEIBER 
Research Laboratories, 
Hadfields, Ltd., 
Sheffield 9. 
Nov. 20. 
1 Averbach, B. L., Lorris, 8. G., and Cohen, M., Trans. Amer. Soc. 


Mea., 44, 746 (1062), 


A New Method of Light Microscopy 


Tax method described by Prof. A. Wilska! appears 
to be & special case of phase-contrast, generally 
known as 'amplitude-contrast'. Although not usually 
employed with fixed phase-contrast objectives, it 
frequently crops up in variable phase-contrast and 
interference systems. Ovttlé*, for example, used it in 
his experiments with & variable amplitude and phase 
microscope. The basic theory oan be simply explained. 
by & vector treatment similar to that grven in detail 
elsewhere’. Object details oan be represented by 
pointe in or on the well-known vector circle, centre O, 
radius OM. In conventional microscopy, the origm 
remains at O and transparent phase-changing détails 
such as P, which lie on the circumference of the circle, 
are all equidistant fram O and appear with equal 
intensity, OP* (= OM"), so that contrast is zero. 
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The object of phase-contrast and interference 
microscopy is to shift O to some new position so that 
inte on the circumference will no longer be equi- 
dota t from the origin, but wil appear with in- 
tensities depending on 9, the phase change introduced 


by the detail. In o this is 
achieved by rotating the vector OM, which represents 
the direct light, changing its amplitude, that is, 


by altering the phase and intensity of the direct or 
components. We can, however, shift O 
by ing only the amplitude of OM without 
rotation. this case pure amplitude-contrast is 
obtained and the new origin lies somewhere on OM. 
In Prof. Wilaka’s second method, the intensity of 
the direot light is reduced to about 1/12. The ampli- 
tude is thus 1/4/12 or 0.29. The new origin is Os, 
where O,M' = 0-29, OM being taken as unity. The 
background intensity is now O,M!, the detail in- 
tensity O,P*. Thus for all except very small phase 
changes, the image detail will be brighter than the 
background and it will not be possible to distinguish 
hase advances from phase retardations. If all the 
direa light were &beorbed, the new origin would 
coincide with M, giving central dark-ground illum- 
imation in which theoretically all details will be bright 
on & black background. 

In his first method, Prof. Wilska abeorbs 50 per 
cent of the diffracted light. In this case the new 
origin sill be at O,, where O,M = 4/2. This is an 
example of B-type amplitude contrast'**. The detail 
intensity O,P* is now always leas than the back- 
ground intensity O,M'*, so that dark contrast oocurs. 
However, for amall phase changes, Ard nearly 
equal to O,M, so that contrast is inherently poor, 
and becomes worse aa the tranamission of the dif- 
fracted light decreases, that is, as O, moves farther 
away from M. This latter method is therefore only 
useful for rather refractile objects such as thick cells 
and fibres. 


M 


P 


The halo effect’ is inherent in all phase-contrast 
and interference systems in which there is inoom- 
plete separation of the interfering beams (in this 
case the direct and diffracted components). It 
becomes much more conspicuous with heavy absorp- 
tion of the direct light and is particularly noticeable 
in Prof. Wilsaka’s photogra, » for example, around 
the sperm tail in Fig. (c) the edge of the epithelial 
. The halo will be much lees obvious in 
B-type contrast as observed by Prof. Wilaka, and 
it also depend ‘on the width of the «nalar ring 
in the objective, which determines the degree of over- 
lap between direct and diffracted light. 

These considerations are based on the assumption 
that it is possible to affect the tranamission of the 
light wave without altering its phase. If the partly 
absorbing layer introduces & phase change, then some 
degree of phase-contrast will ocour and O, and O, 
wil no longer lie on OM. In Prof. .Wilska’s first 
method the phase of the direct light will be advanced, 
and in the second case it will be retarded, relative 
to the diffracted light. This will give rise to positive 
and negative phase-contrast respectively, thus height- 
ening the effects already predicted. 
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Prof. Wilske's letter should be useful in directing 
the attention of microscopista to the value of ampli- 
tude-contrast and central dark-ground illumination 
in some cases. His photographs show that excellent 
resulta can be obtained by very simple means. 


R. BARER 

Department of Human Anatomy, 

University Museum, ` 
Oxford. 
Feb. 21. 

1 Wilska, A., Nature, 171, 853 (1058). 

1 Oettlá, A. G , J. Rey. Mior. Soo., 70, 232, 255 (1050). 

* Barer, in ‘‘Contraste de Phase ot Contraste par Interfárenoes'' (Paris : 
Rems d'Optgue, 1062); J. Roy. Mior. Soo., 7B, 10, 81 (1052); 
and in the press, 

4 

a Aio. Cre, Now York, dl) t O We 

* Zernike, F., Pkpnon, 9, 086, 974 (19423). 


Wrrnovr criticizing the vector treatment of 
amplitude and phase-contrast microscopy kindly 
given by Dr. Barer in his comment on my letter’, I 
would like to make the following comments: (1) Using 
my second method, phase-advancing objects appear 
darker than the background. The soot layer a: 
to cause & considerable phase retardation in addition 
to the absorption. (2) If the absorbing annulus is 
made substantially, darker, the resulting image 
becomes peculiarly gloasy and too unsharp to be of 
any value. Thus the ‘central dark-ground illum- 
ination” does not seem to be very promising in this 
connexion. (8) Acoording to Oettlé!, as well as from 
my own observations, ordinary negative . phase- 
contrast methods do not produce images comparable 
with those of posrtive phase-contrast in clarity. The 
inherent hasiness and glare of the negative phase- 
contrast picture may be due entirely to the tight 
reflected from the phase plate and converged back 
to the area under obeervation. Due to the teflectivity 
of absorbing annuli evaporated by ordinary means, 
this additional surface illumination may reach higher 
values than the light passing the objective annulus. 
My method does not suffer from this in the same 
degrée since the reflectivity of soot is small. 

A. WiLSXA 

Institute of Phymology, 

University of Helsinki. 

1 Wiska, À., Neiere, 171, 353 (1053). 
1 Oettl4, A G., J. Roy. Mior. Soo., 70, 232 (1050). 


Ability to smell Solutions of Potassium 
Cyanide 


Ir has been known for many years that some 
individuals are unable to smell hydrogen cyanide, 


to amel hydrogen wh 
tion of Australia carried out & preliminary study 
of the mode of inheritanoe of this character. 

The sample of the adult population comprised 244 
individuals ranging in age from sixteen to sixty. The 
method of testing finally adopted consisted of present- 
ing alternately tubes containing respectively 5 ml. 
distilled water and 5 ml. 20 per cent potassium 
cyanide soaked into ootton-wool. The tubes were 
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stoppered between testa. Fresh tubes were made up 
at the i of each day. Subjects were asked 
to state 1f they could smell anything in either tube. 
Those that oouli were classified for the strength of 
their response on 4& subjective five-point scale. 
Independent observers achieved similar results using 
this-method. Subjects whose response was doubtful 
or negative were retested after a rest of several 
minutes. Non-smeller individuals were retested in 
nearly all cases on subsequent days. 

There is a striking difference between the sexes 
in the incidence of non-smellers when this method 
of testing 18 used, 24 out of 132 males, and 5 out of 
112 famales being unable to distinguish the cyanide 
tube from that containing distilled water. Of the 
remaining individuals tested, 31 males and 26 females 
could distinguish the smell from the potassium 


' cyanide tube only faintly, but all were able to pick 


out the correct tube when retested. All the other 
subjecta could distinctly and immediately recognize 
a smell in the tube containing the cyanide, though 
the nature and strength of the response varied oon- 
siderably from person. to person. The proportion of 
non-smeller males and females suggests that the 
inability to smell is & sex-linked recessive. The 
observed of females (4:46 per cent) 
oo nda alosely with what would be expected 
(8-88 per cent) from the observed number of males 
(18-2 per cent) if sex-linkage were o ting. The 
difference between the frequency of the recessive 
gene calculated from the number of non-smeller 
males and that calculated from the number of non- 
smeller females does not differ signi tly from 
zero when tested by the method Snyder*. 

In an attempt to examine further the possibility 
of sex linkage, we have tested 61 families contaming 
two or more children older than ten years. The 
122 parenta of these children are included in the larger 
sample of 244 individuals discussed above. Table 1 
gives the number of smellers and non-amellers among 
the offspring in various mating groups. 


Table 1 
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11 18 3 


4 
(9) 
2 
(2) 














Though the number of famulies tested so far does 
not enable a decisive answer to be given by gene 
frequency analysis, the results indicate that a sex- 
linked recessive gene is possibly involved in the oon- 
trol of the ability to amell hydrogen cyanide. There 
is a defloiency of non-smeller males in group 1 and 
there are two exceptions in group 3. In this latter 
group all male children should. be non-smellers. One 
of these children is a very doubtful ameller, but the 
other has no difficulty in ing the presence of 
cyanide. One explanation of such discrepancies may 
be the operation of other genetic factors which 
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Table 2 
Children 
one eek 8 
108 Ww 
ó g é aa | 

10 2 2 9 10 

9 4 i 5 6 

14 9 10 9 6 

„12 11 11 i 5, 

Total 45 26 27 27 27 








affeot the degree of manifestation of the smeller 
characteristic. We have demonstrated that other 
factors are involved for people who are olsssifled 
as &mellers by groupmg individuals mto ‘weak’ and 
‘strong’ ries. Table 2 gives the distribution of 
‘weak’ and: ‘strong’ mmellers among the 45 families 
in group 1. * 

There ia no difference between the sexes for the 
strength of response of individuals who are sellers ; 
but there is a highly significant tendency for parents 
who are ‘strong’ smellers to have children who are 
‘strong’ amellers, and parents who are ‘weak’ amellers 
to have children who are ‘weak’ amellers (y! = 16-173 
with 3 degrees of freedom; 0-001 < P < Q-01). 

Any hypothesis which seeks to explain the in- 


ability to smell solutions contaming potassium 


cyanide in terms of & sex-linked recessive gene must 
take into acoount, therefore, the possibility that some 
gmeller individuals may be wrongly classified because 
of the intervention of other genetic factors affecting 
the strength of the response. 
A fuller &ocount of this work will be published 

elsewhere. 

R. L. Kir 

N. B. STHNHOUSE 


Department of Zoology and E 
Section of Mathematical Statistics, 


Commonwealth Scientific and 
Industrial Research Organization, 
University of Western Australia. 
Jan. 9. 
MO A. B., Cold Spring Harbor Symp. Quant. Biol, 15, 212 


(1960). . 
“Snyder, L. H., Gexencs, 19, 1 (1994). 


Serum Iron and Iron-binding Capacity In 
the South African Bantu 
ExcksBrvH amounts of iron are frequently present 
in various organs and tissues of adult South African 
Bantu!. Among these people, the iron intake is 


often high, as much as 200 mgm. per diem’. Further, ` 


occasional high values for serum iron have been 
reported among the Bantu of Bechuanaland’. In 
view of these facta, serum iron-levels, iron-bmding 
ity and other data have been determined in 
E of adult Bantu’ from different regions of 
thern Africa. 

The Johannesburg group, of ages up to sixty 
years, were from a local non-European hospital ; 
they were either on the staff or were suffering from 
complaints unlikely to inftuenoe levels of serum iron 
or iron-binding capacity. The Bantu males, 18-40 
years, were workers fram different territories, passed 
as medically fit for service in the gold mines. The 
European oontrols were members of the staff of this 
Institute. 
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Muays, STAKDARD LNYIATIOXB AKD RANGES OF SERUM IROX AND 
TOTAL IRON-BOYDING CAPACITY IX DIFVEENYT BAXTU GROUPS 
































Total {ron-bind- 
Remarks Serum iron ing capacity 
(y per 100 ml.) | ve 00 ml.) 
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Bantu Johannesburg | 180 + 40 (20)* 
females |` area En ) (edo 438) 
Bantu Johannesb 230 + 75 (14 385 + 50 (14) 
maes | are o 880) Gs or) 
Group á 106 +45 (30) | 375 + 70 (30 
nup Ay ik ess) ed cons ; 
Grou $85 +100 (68) | S20 + 90 (42) 
RE |] ido ao) (385-880) 











* Number of subjects. 
f Bantu with serum iron and to 
tka (8). GC 
Y . E 
Bantu with increased serum iron and total -l 


tal iron-bındıng capacity within 
(Bapedi) (14), Tangan- 
a anandr than those of A M anji ( ren 
group A ; que ) 
(12), yasviand (12). d 


Samples were taken by venipuncture between 
9.30 and 11.30 a.m., the usual precautions being 
taken to prevent contamination with iron. Serum 
iron was de using the thioglyoollio acid 
method. The iron-binding capacity was determined 
by the method of Rath and Finch‘. The total iron- 
binding capacity was obtained by adding the value 
for serum iron to the iron-binding capacity. The 
difference between duplicates was never more than 
10 per cent; all figures, therefore, including means 
and standard deviations, are given to the nearest 5 y. 

Our results for control groups of Europeans were 
in close agreement with values reported by other 
workers**. 

Several of the individual values obtained for serum 
iron &nd total iron-binding capacity were higher than 
any reported for such diseases as idiopathic hsamo- 
chromatosis or transfusional siderosis‘. In no case 
has serum iron saturation been found. Further, 
among the Pondos and Bapedi examined, a few very 
low values for serum iron were obtained, which were, 
however, consistent with normal hæmoglobin levels. 

Whether or not our groups with high serum iron 
and total iron-binding oepecity values corresponc 
with groups having high iron intakes, or displaying 
abnormal deposition of iron, is being investigated. 

This communication is published by permission of 
the South African Council for Scientific and Industrial 
Research. For co-operation and help, we are grateful 
to Drs. R. O. Pearson and R. M. Yeo, and to Messrs. 
J. Lub and E. Rogers, of the Witwatersrand Native 
Labour Association Headquarters in Johannesburg ; 
to Dr. F. Keen of the Johannesburg Non-E 
Hospital; and to Drs. I: Bersohn and M. L. Neser 
of this Institute. 

TH. GARRITSEN 
A. R. P. WALKER 


- Human Biochemistry Unit, 
Council for Scientific and Industrial Research, 
South African Institute for Medical Research, 
Johannesburg. - 
s Sept. 12. 

1 Strachan, A. 8., ''Haemosiderosis and Haemochromatosis in South 
African Natives, with a comment on the Astio of liaemo- 
chromatosis’’, MLD. tbeaha, arr gef alae Gülman, J., and 
Giman, T., Arak, Path., 40, 239 (1015) 

3 Walker, A. R. P., and Arvidmon, U. B., Nature, 166, 138 (1960). 
Walker, A. R. P., Brit. Med. J., 14, 810 (1931). 

5 Squires, B T., 8. T J. Med. Soi., 17, 1 (1052). 

* Rath, C. E. Finch, C. à., Cha. Invest , 88, 79 (1010). 


Na. 
s G. H., and Wintrobe, M. M., J. Clim. Invest., $8, 86 
deb. enture, 8., and Klopper, A., J. Obstet. Gynase, Brit Emp., 
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‘Private’ Blood Factors, Homozygosis, 
and the Search for New Blood Groups 


Levine, in & review of the newer blood factors, 
classed several of them as ‘private’. These, he said, 
“are characterized by the positive or negative 
reactiona being limited to members of a particular 
family". He cited as ‘private’ five antibodies re- 
ported by various investigators. J. J. van Loghem 
and van der Hart! have since reported a sixth. 

How ‘private’ & blood factor to be may 
depend upon the ion studied with the anti- 
body defining the For example, & year or 80 
ago, we received blood fram an American Indian 
woman who, in her ninth pregnancy, gave birth to 
a baby who died of erythroblastosis. Her blood 
contained an antibody which agglutinated the blood 
of her husband and of some, though not all, of her 
seven living children, but did not agglutinate the 
blood of 794 other American Indians. Using the 
antibody on this population only, the factor it 
defined fell into the class of & ‘private’ blood factor ; 
but when the antibody was tested with the blood of 
whites ‘it was readily shown to be anti-Kel. The 
husband was found to be he Kk. On 
inquiry it was found that his mother was white. 
From this observation, we suggest that one should 

into the racial origin of the stimulator of an 
antibody defining a ‘private’ blood factor, and if he 
be found to be of different race from the person who 
has developed the antibody, members of his race 
should be tested. 

Sometimes, when questioning does not suggest 
that & person carrying & particular blood group 
antigen has a foreign ancestor, a hint may be obtained 
by detailed blood grouping. When we found anti-D 
in the blood of an RA-negative woman, we genotyped 
the family. The husband waa R,R, and the three 
children R,r. R, is rere in whites but common in 
American Indians. When we questioned the woman, 
she said that her husband’s mother was born in 

Scotland, his father in Canada in a district where 
many Boote settled 140 years ago. She thought of 
him as a Scottish , or, a8 we would say, 
Caucasoid. But we know that originally the marriage 
of & white man to an Indian woman was the rule 
rather than the exception in the area where the 
husband's father was born. We have little doubt 
that his R; came from an Indian ancestor. The 
finding of B, suggests the possibility of & negro 
ancestor, perhaps via a Mediterranean ancestor’. 


When no racial difference between stimulator and ' 


proceed of en antibody I PROCU MBERIA 
members of as many racial as possible should 
be tested with. the y ore the factor it 
defines is set down as ‘private’. These ‘private’ anti- 
bodias may be of great ethnological value. 

Other observations on American Indians led us to 
give some thought to homozygosis. In a study of 
the blood groups of the Blood and Blackfoot tribes 
of southern Alberta in the summer of 1952, we con- 
cluded that pure-bred Indians of these tribes were 
aed homozygous for the following blood anti- 

Lw, ‘not Le’, P and possibly D. Ín such 

$ population, so long aa it remains pure-hred, &nd 
go long as any member, when transfused, Tecei ves 
blood from his own people only, an immune antibody 
i a factor for which the population is homo- 
cannot be produced. So, for example, the 

red Indian cannot anti-b. On the 
other hand, the introduction of foreign blood anti- 
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gens, whether through pregnancy or through trans- 
on, makes the probability of production of an 
antibody against one of these antigens greater than 
in the foreign population. In & random sample of 
88 sera of Indian men, Women and children, we found 
& second example of anti-Kell, whereas we have 
identifled this antibody only half a dozen times in 
the examination of sera of some thousands of whites. 
Further, in such & population, naturally ocoutring 
antibodies against & blood factor having a frequency 
of zero may be present, but cannot be 
by testa of the population. We have found several 
examples of anti-Le* in the sera of Indians, while 
no Indian blood we have tested has reacted with this 
blood, of itaelf, can give no hmt 
RA ese Many Indian tribes are homo- 
rygous for O, or, to put it the other way about, 
have & frequency of zero for A and B. Their sera, 
of course, contains anti-A and anti-B. It cames as 
something of & shook to think what the history of 
the ABO system would have been had the American 
Indians been the population of primary investiga- 
tion: for many tribes there would have been no 
evidence of its existence ; for others the classifloation 
could only have been A+ and A—, for perhaps one , 
tribe in th America B+ and B—. 

Since some Indian populations are homozygous 
for some blood , it seems reasonable to believe . 
that Cauocasoid, Negroid, Mongoloid and Australoid 
populations may be homozygous for other blood 
Ld ae This is more likely to be true for populations 
which have resisted interbreeding or have had, until 
recently, relatively little rtunity for mter- 
breeding, than it is for choker hia are highly inter- 
bred. In & population exhibitmg homorygoeis for 
any blood group, that group must ramain unknown 
so long as testa are carried out only with sera of that 
population. It is our suggestion that a systematic 
examination of the sera of persons who have been 
transfused with the blood of donors of a different 
race or sub-race, and of the sera of women married 
to men of & different race or of & mixed race, may 
brmg to light several unrecognized blood-group 
systems. An experimental of inter-recial 
immunization of volunteers would also be worth 
while. It need scarcely be said that it will be necessary 
to test the sera against the blood of persons of the 
rece of the donor, or of the husband. It would be 
demrable, through exchange of sera between lab- 
oratories having access to other racial populations, 
fe test eee de ee IEEE ORO 

BRUB OHOwN 
Manion LEWIS 
Blood Group Reference and Research Laboratory, 
Children’s Hospital, Winnipeg. Oct. 24. 
1 Levine, P., Treas. N.Y. Acad. Soi., 13, 205 (1061). 


“van J. J., and van der M., Bull. Oent. Lab. Bloed trans, 
A o. Er., 3, 125 (1963). 


‘Mount, A. H, Cold’ Spring Harbor Bymp. Quant. Biol, 18, 221 


Adsorption of DDT on Suspended Solids In 
River Water and its Role in Black-fly Control 


RecmNT investigations on the Saskatchewan River! 
indicate that DDT associated with suspended solids 
gave outstanding resulte in the control of black flies. 
Blaok- larve have been practically eliminated 
from o streams and rivers by the application of 
DDT at rates aa low as 0-1 p.p.m.* ; but the maximum 
distance of effectiveness was spproximately nine 
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miles and some of the treatmenta were destructive to 
other &quabio life as well as black-fly larve. In con- 
trast with these results, during 1948-51 larve of 
Simulium arctioum Mall. were largely eradicated from 
sections of the Saskatchewan River for as long ss 98 
milæ by single applications of DDT. The DDT was 
applied at rates as low as 0-09 p.p.m. for 16 min. as 
& 10 per cent solution in methylated naphthalene 
and kerosene. 

Outstanding characteristios of the Saskatchewan 
River include ita large rate of discharge (up to 120,000 
cusec.), its freedom from aquatic vegetation, and 
the turbidity of the water during oertain seasons 
of the year. During the testa, the suspended solids 
content of the wate ranged as high as 651 p.p.m., 
and samples obtained by sedimentation from river 
water collected so far as 68 miles downstream from 
the point of application contained 0-24~2-26 pgm. 
of DDT per gram of solids. This material consisted 
mainly of clay and fine silt, and laboratory i- 
ments showed that it would adsorb DDT 
suspensions of 0-1 p.p.m. of DDT in distilled water. 

A study of the feeding habite of the l&rvm of 
S. arcitcum showed that suspended particles in the 
river water, including much inorganic material, were 
consumed. It was also noted during the larvicide 
tests that the treatments produced much greater 
mortality of black-fly larve than of other aquatic 
insects, which normally do not feed on small particles 
suspended in the water. Quantitative samples of 
aquatic organiams collected before and after single 
applications of DDT indicated that, whereas black-fly 
larvæ were almost eliminated for distances ranging 
from 40 to 98 miles, populations of other aquatic 
insects were reduced by an average of 50 per cent in 
two teste and were unchanged in two others. 

The resulta suggest that other fast-flowing rivers 
in which the water is turbid at the time of treatment 
might be treated similarly, and perhaps in certain 
clear-water streams and rivers, finely divided in-’ 
organic material with marked DDT adsorptive 
properties could be added along with the larvicide 
and kept in suspension. 

F. J. H. FRNDEEN 


Division of Entomology, ' 
Science Service, ~ 


- 


$ A. P. Anwas0n 
Baakatoon, Sask., now of Ottawa. 
B. Burox 
Winnipeg, Man. r 
Jan. 12. 

1 Fredeen, F. J. H , Arnason, À. P., Berek, B., and Rempel, J. G. 

(in preparation). 
* Garnham, P. O. O., and M J. P., Bull, Ent. Rss., 37, 619 

1947). Gfollm, O. M. . And 

Obanois, F. 


A. B., Quivenberry, B. 
Ri., 1 (1919). Hocking, B. 
W Oi get aeri 99, 2 (1049). 


Terminology in Bacterial Genetics 

Taa increasing complexity of bacterial genetics is 
illustrated by several recent letters in Naturel. 
What seams to us a rather chaotic growth in technical 
vocabulary has followed these experimental develop- 
ments. This may result not infrequently in prolix 
and cavil publications, and important investigations 
may thus became unintelligible to the non-specialist. 
For example, the terms bacterial ‘transformation’, 
‘induction’ and ‘transduction’ have all been used for 
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describing aspects of a single phenomenon, namely, 
‘sexual recombination’ in bacteria’. (Even the word 
"infection! has found its way into reviews on this 
subject.) As a solution to this confusing situation, 
we would like to suggest the uso of tho term 'inter- 
bacterial information’ to replace those above. It 
does not imply necessarily the transfer of material 
substances, and recognizes the possible future im- 
portance of cybernetics at the bacterial level. 
Boris EPRRU8SSI . 
Laboratoire de Génétique, ' 
Université de Paris. 
Urs LEOPOLD 


Zunoh. 
J. D. Watson 
Olare College, 
Cambridge. 
J. J. WEIGLA 


Institut de Physi 
Université de Ganéve. 
1 Lederberg, J., and Tatum, B. L., Nature, 158, 558 (1016), Cavalli, 
L. L, and Healt, H Nature, 164, 1058 (1040). Hayes, W., 
Nature, 109, 118 (1962). 
? Lindegren, O. O., £ib. Bak., Abt. 1I, 98, 40 (1985). 


Histochemical Demonstration of Amine 
Oxidase in Liver 

DriANZANT! has shown that ditetrazolium can be 
used for demonstrating the activity of, among other 
enzymes, tyramine (amine) oxidase in mitochondria 
isolated from liver and kidney. The easential reaction 
here is a dehydrogenation’, and hydrogen acceptors 
other than oxygen may be used in the oxidation of 
tyramine by amine oxidase’. It is therefore of 
interest that amine oxidase activity can be demon- 
strated in frozen sections of the tissue, using & tetra- 
zolium compound as the hydrogen acceptor; even 
though the method is not entirely satisfactory, it 
shows the distribution of the enzyme. Neo- 
tetrazolium‘ was found to be much more satisfactory 
than blue (di-)tetrazolium. 

Frozen sections (15-20 p thick) of guinea pig and 
rabbit liver -were well washed in phosphate buffer 
for about thirty minutes to remove all endogenous 
substrates and then incubated with equal parte of 
0-1 per cent neo-tetrazolium, 0-1 M phoephate buffer 
of pH 7-4 and 0:5 cant solution, for 
24 hr. At the end of the incubation period, the 
seotions were washed in distilléd water, fixed in 
10 per cent neutral formalin &nd mounted in dilute 
glycerol. The use of very thin slices of liver instead 
of frozen sections for the cubation was found to be 
advantageous; they can then be fixed in formalin 
and sectioned on the freezing microtome. Control 
sections were incubated with (1) octyl aloohol* for 
three hours before incubation with ine and 
(2) potassium cyanide in a final concentration of 
8 x 107 M, which inhibits other oxidases but has 
no inhibitory effect on amine oxidase. 

Fat stains red with neo-tetrazolium and, together 


‘with the precipitated blue formazan, gives a general 


purple colour. Large fat globules oan be seen in the 
liver, staining a bright red. This red colour can be 
eliminated by treeting the sections with acetone, 
which dissolves away the fat, leaving the true (blue) 
colour of the precipitate. The acetone is removed 
by washing with water: In many cases the red colour 
is of advantage as it serves as & counter stain. 

For the same period of incubation guines pig liver 
showed a more dense precipitate than rabbit liver. 
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The reaction was not uniform throughout the liver, 


being more marked in the sad eae 
the centre comparatively itate 
was always in cytoplasm of the ‘ail; e nucleus 


did not ahow any reaction and waa unstained. Octyl 
aloohol completely inhibited the reaction, no blue 
colour E visible &nywhere in the tissue. Potesarum 
no effect on the reaction. 
O. M. Frawors 
Physiological Labdratory, 

University, Oambridge. Jan. 21. 

* Dignzani, M. U., Waters, 171, 125 (1953). 

*Rishter, D., Biochem. J., &1, 2022 (1937). 

* Philpot, F. J., Brechem. J., 31, 856 (1937). 

Mone Eo and de aq W. C. Anat. Reo., a RE 


* Blasohko Richter, D., idc , Biochem. J., 31, 
1197 (1037). 


Lactate-oxidizing Systems in the 
: Mycobacteria 


IN a recent communication, Y. Yamamura, M. 
Kusunoee and E. Kusunose! described two “lactic 
—oxidases’’ from M avium. 
“Lactic oxi T” is said to be a new type of lactate- 
oxidizing system whioh catalyses the reaction : 


CH,.CHOH.COOH + O, > CH4.000H + CO,+H,0. 
(1) 


The authors are apparently unaware that a soluble 
aerobic dehydrogenase catalysing the same oxidation 


reasons, it was suggested that L-lactic acid oxidase 
is an enzyme common to all species of acid-fast 
bacteria‘. 

One of the ae originally pui, forward to 
explain reaction (1) postulated three consecutive 
steps" : 


OH,.OHOH.CO00H + F = FH, + OH,O0.COOH (2) 
FH, + O, = F + H,O, (3) 


CH,.CO.COOH + H,O, = CH, COOH + CO, + 
! H,O (non-engymio) (4) 
Sum of reactions (2) to (4) — reaction (1). 


In this scheme, F was assumed to be an autoxidixable 
flavoprotein oontaming flavin-adenine-dirucleotide 
because this class of protein was found m the enzyme 
preparations; but it was pointed out that the hypo- 
thesis could not be satisfactorily. until purer 
preparations became available**, Yamamura e£ al. 
‘have likewise assumed that “lactic oxidase I' is a 
flavoprotein with flavin-adenine-dinuoleotide as ite 
P tio . 

Our assumption identifying the lactic enzyme with 
a flavoprotein has proved to be false. bw e 
quantities of bacteria, one of us (F.B.O.) has 
achieved & considerable purification of the r-laotate- 
oxidizing enzymes extractable from Afyeobact. phlei, 
Mycobact: smegmatis and Mycobact. stercoris. Those 
preparations exhibit identical enzymic behaviour. 
Flavins (free and combined) are removed during the 
purification, details of which will be published else- 
where. ie On aca feo cc 100000 
smegmatis has Qo, (per ) — 166,000 
at tho optimum pil (6-2) and at 36°. This is sixty 
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times as active as the best preparation of Yamamura 
et al. 

Concentrated solutions of partially purified enzyme 
are orange-yellow in colour and exbibit three electro- 
phoretic oomponents, one of which oontains the 
enzyme. The pigment migrates with the enzyme. 
The absorption spectrum shows ical protein bands 
in the ultra-violet region with itional absorption 


‘at 880—408 my. due to the pigment. It is possible that 


the pigment is a prosthetic group of the enzyme, but 
this is unlikely since the pigment is removed pro- 
gressively as the enzyme is purified. 

Mechanism of reaction. Yamamura e£ al. consider 
that their experments exclude the possibility of 
formation of hydrogen peroxide. The evidence seems 
to be that oxygen consumption and carbon dioxide 
production inf reaction (1) are unaffected by addition 
of catalase or catalase plus ethanol. This evidence 
shows (a) that catalase does not inhibit the oxidation 
of lactate, and (b) that coupled oxidation does not 
occur in the presence of ethanol and catalase (carbon 
dioxide production unaltered). Though significant, 
this evidence is not conclusive. If pyruvate and 
hydrogen peroxide react spontaneously on the enzyme 
surface where they originate, there may be limited 
diffusion of hydrogen peroxide to an indicator system. 

Our enzyme preparations behave in 8& 
similar way with s Giada. Nevertheless, the experi- 
ment illustrated in the accompanying table supports 
the view that hydrogen peroxide is formed in acoord- 
ance with reactions (2) and (83). The experiment 
peroxidase and p-aminobentoio 
aoi . 
In the presence of peroxidase, p-aminobenxoio acid 
is oxidized only when lactate is oxidized simultan- 
eously; in the absence of peroxidase there is no 
coupling. 


DEFROTION OF HYDEOQNN PEROXIDE DURING THE OXIDATION OF 
be LACTATE 











Soim N (0-5 Se aene on a (02 T 0 M 
aminobonzolo ac Der mL); water EINE 2 
1n each oase. 


We have not encountered a DPN-linked anaerobic 
dehydrogenase like “lactic oxidase II" in the 
organisms we have studied. 

N. L. Evson 
F. B. Covsms 
Travis Laboratory, 
'' Department of Biochemistry, 
University of Otago Medical School, 
New Zealand. Oct. 15. 
pus Y., Kusunose, XL, and Kusunose, B., Netwre, 170, 207 
saion, a cria era T " 
Gerona, PELO „O. T., and ERU cb adea J. M, Mens d 
1 oton. 
"c L, Baz. Rsv., 15, 105 (1061). 
'Iapmann, F., J. Biot. Ohom., 199, 977 (1941). 
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A Sphincter in the Umbllical Ring of the 
Rabbit 


Dorina the course of some experiments on fotal 
rabbits, & very marked constriction was observed 
in the umbilical cord at the umbilical ring; the 
abrupt in this region ied the 
closure of the length of the umbilical vessels in re- 
sponse to traction or to oooling of the oord. A 
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“the rabbit. However, effective closure of umbilical 
vessels may be'a function of their length as well as 
the relative contractile ies of the veasel walls. 
The latter is impossible to assess from histological 
specimens; but it is noteworthy that the umbilical 
cord proper in the rabbit is comperatively short, and 
the sphincter may have been developed as an extra 


safeguard. 
This work was begun in the Department of 


ciroular band of smooth muscle in the umbilical ring, - Physiology, Bedford College for Women, London. 


ion has been described for the horse! but for no 
otier animal, and Bir Joseph Baroroft that 
the structure of the rabbit's umbilical oord -should 
be studied in more detail. 

Serial sections of the umbiliqal vessels, in the full- 
term fostal rabbit, showed that there is a thin layer 
of unstriped muscle fibres surrounding their advent- 
itia; this was recognizable around the branches 
of both the arteries and the vein a few milli- 
metres from where they from the placenta. 
When the three large umbilical vessels lie side by 
side in the umbilical cord proper, the outer portions 
of this muscle layer fuse and the muscle fibres can 
-be geen circularly arranged under the amniotic 
sheath; the inner portions of the muscle layer 
between the three umbilical vessels gradually dis- 
appear. The circular fibres increase in number and 
the sphincter attains ita maximal thickness 2-8 mm. 
in front of the abdominal wall; it continues thus 
for 2-8 mm. inside the abdomen, and gradually tapers 
to its connexion with the abdominal muscle. Ranson 
impregnation, together with oontrol positive material, 
revealéd no nervous supply to the sphincter. It was 
already present in the cord of 20-day rabbit fostuses. 
No similar structure was found in the rat, in the 
human or in the guinea pig umbilical ring. 

It is doubtful whether this sphincter has any 
physiological function tn wufero,.sinoe it is not innerv- 
ated and most readily to local stimulation. 
At birth it is obviously an efficient mechanism for 
ensuring closure of the three umbilical vessels, for 
in the region of the sphincter there is more complete 
reduction in the size of the humen of the three vessels 
than ia found on either the fostal or placental side 
of the umbilical ring. It is difficult to understand 
1té special relationship to the mechanism of birth in 





ett E. 


Trans verse section of umbilical of the rabbit unsiriped 
n RUE AE votes 


My thanks are due to Miss Beryl Shilton, who prepared 
many of the slides. Miss Helen P , of the Depert- 
ment of Zoology, Birkbeck College, on, i8 carry- 
ing out an exhaustive study of the umbilical rings 
in other animals. 

I. MAUREEN YOUNG 


Sherrington School of Phymology, 
Bt. Thomas’s Hospital, 
London, 8.E.1. 

Oot. 24. 


1 Hauptmann, H., Arek. Anat, Physiol. Lgs., Anat. Abt., 103 (1911). 


Catches of Coryphana hippurus (L.) 
In the Western Indian Ocean 


Wana carrying out & survey of the pelagic flahes 
of East African waters, twenty-seven specimens 
(twenty-four female, three male) of the dorade or 
dolphin fish were caught during multiple trolling 
operations .during September 1951—August 1952. 
All the dorade were taken close inshore, and from tle 
greph it oan be seen that the catches were limited 
to the months February—June. Although the total 
catch is not large, it must be remembered that the 
dorade is of widespread distribution in tropical seas 
and is nowhere abundant. In all specimens the state 
of maturity of the gonads was determined. 

Reference to unpublished data of the Mauritius- 
Seychelles Fisheries Survey, 1948-49 (Wheeler and 
Ommanney), provides evidence of the capture of 
twenty-seven dorades (seventeen female, ten male). 
With one exception, they were taken on or near the 
many shallow-water banks of this area. No ripe 
females were noted; but ripening females oocurred 
in March in both years. In East African waters 
ripening females occurred from March to May, and 
ripe females in May. 

These observations suggest that Ooryphana makes 
an inshore spawning migration between February 
and June in the western Indian Ocean. Confirmation 
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or otherwise of the movement indicated should be 
obtained during the future work of the survey. 

d F. WILLIAMB 
Inter-Territorial Marine Fisheries 


A Blological Agent for securing Large - 
Numbers of Ameba proteus 


Tue role of Osctllatoria for purifying freshwater 
reservoirs is well known. For some years now, I 
have been applying successfully this biological Ordi, dab. 
to ‘cleaning up’ amoba cultures. 
oratory cultures, unless rigidly e ie tend to 
become choked with algw in the course of time. It is 
a tiresome manipulation to separate out the amobe 
in sufficient numbers when it is desirable to make a 
quantity of stamed preparations, or to secure the 
large numbers of young smæbæ which are required 
when a study of mitosis is being made. If, however, 
among the contents one introduces Osotllatoria, 
the filaments of this over and bind 
the wheat grains and the algal oontente into a 
cylindrical mass. The rest of the vesicle ig quite 
free from weed ; lat: fel ur pee eu bt 
small flagellates creep out on to it and multiply, and 
so & white is formed 


pipetted off into the fixative, or used for a study of 
nfitogis 


If now @ new receptacle with water and wheat be 
prepared, the cylindrical mass oan be removed bodily, 
placed into the prepared taolo and squeezed, 
du UE Di v ich will be ready for 
use in &bout three months. 


Mowioa TAYLOR 
Notre Dame College, 
` Dowanhill, Glasgow. 


Laws of Addition and Substitution in 
Atomic Reactions of Halogens 


Quawrrratrve developments of the observations 
communicated some time ago’ on the reaction of 
N-chlorosuccinimide with toluene has led to a olari- 
fication of the reaction mechanism. 

Let us, however, consider first the reactions between 
an organio substance (RH) and a halogen (X,) in 
homogeneous gaseous systems or in non-polar solu- 
tions. If the reaction proceeds by atoms qnd free 
radicals, the following reactions (substitution s, 
addition a) must be expected : 


X, +M + 2X4+M 


‘X+HR +HX+R (2s) X+RH + XRH (2a) 
R+X, > RX+X (8) XRHOX,— XBHX+ 
" X (8a) 
R-HX > RH+X (4) XRH + RH+X (4a) 
X+XR > XR (5s) X--XBRHX > X,+ 
XRH (ba) 


2X--M — X, +M 
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XJ-R- XR (7s) X4+XRH > XRHX 
(or X,4-RH) (To) 
R+R > R, (85 XRH+XRH —> XRHRHX 


(or XRHX+RE) (8a) 


By applying the usual stationary state method, . 
the rate laws in (X, ^, Z or (X,)?/2, which were 
found empirically by Bodenstein, Kistiakowaky, 
Schumacher, Van Artadalen and others’, are obtained. 
But it can be shown, in agreement with all previous 
observations, which of these rate laws must be ex- 
pected in any specific case, by estimating the rate 
constants, that is, activation energies and partition 
functions for the eight different elementary steps.’ 
A quite satisfactory ‘first approximation’ is obtained 
in the following way: it is assumed that activation 
energies exceed endothermicities by 2 to 5 k.cal.; 
electronic ang vibrational partition functions are 
assumed to be equal for all particles, and rotational 
partition functions are calculated neglecting struc- 
tural particularities. 

Further, the rules governing the competition of 
addition and substitution may be calculated; the 
ratio of addition to substitution being: 


r(aje) = ksa|bu(1 + kiejkss (X4) ), 


or for low oonoentretions of (X,)—the order of mag- 
nitude of which oan be estimated satisfactorily : 


r(a/s) = j E (X43) JJ bk s. 

Thus addition is favoured by high, substitution by 
low, values of (X,); this explains the ‘perturbations’ 
of addition reactions observed, for example, by 
Schumacher’. 

It has been shown that in the reaction of N- 
chlorosuocinimide with toluene, traces of impurities 
(for exemple, 10-* water) lead, in the course of an 
induction period‘, to formation of HX, which yields 
with N-ehlorosuooinimide halogen molecules (Xa; 
the latter give by thermal dissociation the primary 
halogen atoms. These could now react according to 
(2s) or (2a). In the first case, the following reaction 
chain would be started : 


X+HR+XH +R (a) 
SNX + XH—8NH--X, (b) 
RR ow XX up (o) 


It can easily be understood that (2a) cannot be 
followed by & rapid reaction: (i) actually the above 
substitution—addition rule meang that (9a) is slow 
as compared to (4a) so long as (X,) is low; (ii) the 
alternative reaction, SNX+XRH — SN+ XREX, is 
only possible if the dissociation energy of the SN—X 
bond is smaller than or equal to an X—X bond; 
we have several indirect argumenta for the contrary. 
(This reaction is certainly negligible compared with 8a 
because of ita high (negative) entropy of activation.) 
Thus the reactions (a), (b) and (c) are the only 
alternative. They explain all the observed fhote*, 
and we believe that they can be applied also in the 
case of other reagents giving atomic hal ions. 
It is not necessary to admit ad hoc a ‘specrficity’ of 
the SN radical, as has been done previously*. ' 
Actually it & for the first time quantita- 
tively, that the specificity of reagents is due to 
the concentration at which reagents are maintained 
in & system, much more than to the inherent specificity 
of these reagents. We believe that this may have 
general importance in biological reactions. fact, 
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more than twenty desine He one of us (P. G.) wes 
&ble to discuss this ity many times with the 
late Profs. F. Motel oni. and R. Willstdtter, when they 
first suggested the role of atomic and free radical 
reactions in anzymatic proceases* ; we did not succeed 
then, however, in putting forward an adequate 
quantitative model’. 

Two of us (J. A. and P. A. G.) wish to express our 
“thanks to the Institute of Applied Scientiflo Research 
(L.R.8.1.A.), Brussels, for fellowships, which have 
enabled us to carry out this investigation. 

Jaan ADA 
P. A. Go8SELAIN 
P. GorprisaxER 
Department of Physical Chemistry, 
Université Libre de Bruxelles. 
Oot. 20. 


t P., Gomelain, P. A., and Martin, R. H., Nature, 188, 30 


(1951).' 

2 Por le, Noyes, ‚W. À., and P. A. “Ths Photo- 
shemiary of Cai Gans Unser.” Obr 85, N.Y., 
Mari ee, H. J., and Müller, K. L., f. pay. Chem., 85 R, 285 

“Of. ref. 1 and further details in a forthooming pubileation in Bwll 
Soo, Chim. Belg. 


s Dewar, M. J. uo 


(Oxford, 1 
* Haber F., and WiUsiRHter, R, Ber. d. dewi. chew. Gee, Gi, 2944 
1 Goldfinger, P., and Graf. v. Schweinits, H. D., 5. phys. Chem., B 38, 
241 (1033). 


Dissociative Chemisorptlon of Carbon 
Dioxide on Solid Catalysts 
' Tus chemisorbed state or the degree of dissociation 
of a polyatomic molecule on the surface of & solid 
catalyst may be important for the 
catalysed reaction. We know little, however, for 
example, of the state of carbon dioxide, ethylene 
and other molecules, or even of such a simple diatomic 
molecule as carbon monoxide; im the latter case, 


‘oontradictory views aa to whether its chemisorbed 


state on & metallic surface is molecular or atomic 
have been put forward. 

Kwan and Fujita! have recently investigated the 
chemisorption of oarbon dioxide on reduced nickel 
at 200° . with particular reference to ite chemi- 
sorbed state, using statiatioal mechanical oonsidera- 
tion, and we concludes that it is completely dissociated 
into three statistically independent atoms. This 
statement was borne out by the following fact. 
the heat of chamisorption of carbon dioxide dened 
fram the isotherm for a sparsely covered surface, the 
Bee ne Ease OOE f was calculated from 


NATURE. 


705 


Ojalo n = 2 


6 x 10* 





0 
0 £ 4 6 8 10 


P (mm. mercury x 10°) 
Cheeni pion Totes; of eatbon, Corda on. nippee eerte at 


case when dissociated into two or throe parts, Ae is 
the heat of chemiso: tion, P the equilibrium preasure 
and P & constant, expressed for the present 


E — (exp—Avi/kT) }- exp 7/2. 
The fraction covered was also derived from the 
amount of cerbon dioxide chemisorbed and the 
Brunauer-Emmett-Tleller surface area’ of the ad- 
sorbent, assuming that each metal atom at the 
surface is equally capable of chemisorbing a dissoo- 
iated particle. This was compared with the coverage 
given by equation (1) for three different ohemi- 
sorbed states respectively. It was found that much 
better agreement between them can be attained when 
completely dissoorative chemisorption, that is, n = 8, 
is assumed. 

The method of investigation has now been applied 
to chemisorption on oxide catalysta of spinel type. 
Oopper ferrite, copper chromite and mino chromite, 
respectively, were prepared by the usual precipitation 
from the stoishiomstric mixture of the corresponding 
salt, and dried and ignited in vacuum at 500? O. The 
1:1 stoichiometric ion of MeO—Me,0, 
Gantikned in caah odes by ahaminal drain Cri kie 
the spinel structure by X-ray analysis. 

The chemisorption isotherm of carbon dioxide was 
determined at temperatures ranging from 100° to 
800° O. and at pressures from 10-3 to 1 mm. mercury 
by the seme method as that described in a previous 
paper The isothermal heat was found to be 31, 21 

16 + 0-5 koal./mole, respectively, for copper 
ferrite, copper chromite and zino chromite. The 
p of the coverage ium 


against equilibri pressure, 
example, in the case of copper ferrite when n = 1, 
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2 and 3, respectively (denoted by ‘Oeale.'), is shown in 
the accompanying graph. This shows that only 
when n = 2 does Owl. fit closely the experimental 
value (denoted by '0ong"), which was obtained. by 
assuming that 5 x 10:* metal ions or -the average 
numbers of metal ions per square i of the 
adsorbent surface are capable of chemisorbing 
each dissociated partiale. ‘The result is obviously 
in ‘contrast to that for nickel quoted above. A similar 
result waa also obtained in the case of copper chromite 
ee chromite, as shown in the scoompanying 
table. 

As oan be seen from the table, if we assume that 
n= l or 8, the fraction covered, or Os, fails to 
account entirely for the experimental value (Gots) 
for any of the oxide whereas Oma COrre- 
oe ton = 2 gives a good fit. Quite apart from 

numerical between Ooa. aud 9obs. 
in the latter case, it seams very likely that the carbon 
dioxide molecule is chemisorbed with partial dissocia- 
dea ie ve ME ae oe re 
chemisorbed carbon monoxide and oxygen atoms. * 

Detailed accounts of this work will be published in 
J. Hes. Inst. Catalysis, Hokk. Unie. Our thanks are 
due to Prof. J. Horiuti for his advioo. 


T. Kwan 
3 Y. Forma 
Research Institute for Catalysis, 3 
Hokkaido University, 
Sapporo. 
Bept. 29. 
iX wan, T., J. Chem. Phas 


f 1809 (1960). Kwan, T., and Fujita, 
e ud Chee n Ue 


!Brunauer, B., Hounett, P. H., and Teller, H., J. Amer. Chem. S00., 
809 (1988). 


a, 
"Kwan, T. J. Ree. Ing. Oatalpets, Hokk. Umis., 1, No. % 81 (1049) 


Preparation of Single C Is of Titanlum 
end their Mode of rmation 


of 80 V.P.N., indioating 0-01 wt. per cent of oxygen. 
plus nitrogen!, prepared in this laboratory by the 
van Arkel process, waa first aro-melted* and then 
cold-rolled with intermediate annealing at 860° O. to 
strip in which there was very little preferred texture. 
By suitably gettering the purified argon used as e 
protéctive atmosphere throughout this preparation, 
the hardness of titanium was not increased. The 
grain-size of this strip was fairly coarse and uneven 
(1-25 grains 1). Tensile strains from 0-05 to 
5 per cent did not give large crystals on annealing 
for 90 hr. gt 860° O. ; but oom ive strains between 
0-1 and 1 per cent, followed by similar anneeling, 
produced in one-third of the specimens a arystel 
oooupying the whole cross-section and an appreciable 
pert of the gauge length, as illustrated. 

In & less pure titanium (V.P.N. 165, 0-1 wt. per 
cent oxygen plus nitrogen!) the strip had an even 
grain-size of 20-25 grains/mm.". Oompressive strains 
produced no appreciable grain growth on the anneal- 
ing; but a tensile strain of 14-24 per cent resulted 


in single crystals. 

. i that the purity of the titenium 
aiana cedar asd ceo pg sd T d 
crystals because it the initial grain size of 
strip. It is known that initial grain size ia & critical 
factor in the technique of strain anneal growth’. 
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The sire required in titanium (25 greins/mm.!) 
coarse in ison with the size ired in Arm 
iron (120 grains/mm.*) and is thought to be necessal 
to reduce deformation twinning during the oritio 
straining. In a with an initial grain sh 
of 100 grains/mm.* the critical straining induced 
considerable amount of deformation twinning, an 
subsequent annealing produced no enhanced grai 
growth, but the deformation twins did disappear. 

During tensile testa in & rigid machine at roor 
temperature it haa been shown that, when suitabl 
oriented, single orystals of pure titanium slip o 
(0001) [1120] as well as on (1010) [1120] end. (LOT: 
[1120]. ‘Rodi, Dube and Alexander‘ only obeerve 
slip on (1010) [1120] and (1011) [1120] in work wit 
ooarse polycrystalline titanium made by the Kro 
proces. i oe (0001) [1120] hag been shown to t 
required if the rolling textures in titanium are to t 
completely accounted for’. The critical resolved shet 
stress for elip on the basal plane appears to be high 
than that for alip on (1011), which is in turn high: 
than that for alip on (1010). Deformation twinnir 
on (1013) and (1121) has been observed. Deformatic 
or kink bands are formed both during besal ar 
(1010) slip, and the bend plane has been identifie 
as the (1120) plane at right angles to the opereth 
slip direction. The bent region of the lattice at tl 
boundary of the band exhibite asterism, while tl 
slipped region outside and inside the band does nc 
On annesling, the bent region polyganizes as shov 
by the break up of the asteriam mto discrete spo 
and the appearance of boundaries at right angi 
to the slip limes on the mucro structure. 

The stress-strain curve at room temperature shor 
& drop in load required to maintain plastic fic 
reminiscent of the yield phenomena in iron, b 
which appears to coincide with the appearance 
the deformation band. 

A more complete survey of these results is in t 
course of preperation for publication. 

I wish to thánk Dr. G. A. Geach, leader of t 
Physical Me Section of this laboratory, i 
encouragement helpful discussion ; I also wi 
to express my thanks to Dr. T. E. Allibone for p 
mission to publish this peper. 

En A. T. CKUROHMAN 
Ámooiated Electrical Industries, Ltd., 


1 Crom, H. O., O.N.R. Syri on Titanium, Wi 1 
Jonkins and Wormer, J. Inet. Met., 80, 157 (1961). 

1 Geach, G. À., and Pummers-Bmlin, J. D., Metalwryis, 4B, 158 ag 

*géwards, O. A., and Pfeil, L. B., J. Iron and Stoel Inm. (11), : 
129 (1914). 

mm E Dube, O. A., and Alexander, B. H., J. Metals, 5, 
1953). 

! williams, D. N., and Eppelsbetmer, D. B., Nature, 170, 146 (10 
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GOVERNMENT SCIENTIFIC 
RESEARCH IN GREAT BRITAIN 


URING the past year there has been evident in 
Parliament, from time to time, a desire for 
fuller information regarding the work of the Depart- 
ment of Scientific and Industrial Research. While 
strong support was forthcoming in a debate in the 
House of Commons last June for the Advisory 
Council’s plea, in ita last year’s report, for more 
continuity in the financial support of the Depart- 
ment’s work, members of Parliament are manifestly 
and rightly concerned to satisfy themselves that the 
considerable sums concerned, approaching £6 millions 
in the estimates for 1953—54, are expended wisely and 
without waste. There has been little criticism of the 
general basis of the Department’s plans to meet 
post-war needs, though some: concern has been 
expressed at the dalay in giving full effect to those 
plans; and, according to the Department’s report 
for 1950—51, this was even then causing grave anxiety 
to the Advisory Council. 

The report of the Department for the year 1951-52, 
which has now been published (see p. 716 of this 
issue), while making & praiseworthy effort to provide 
the detailed infotmation which Parliament is seeking, 
is marked by the same note. ''Nothing," writes the 
Advisory Council, "has since occurred to mitigate 
our anxiety. In fact, we find ourselves reviewing 
the relation between our scientific needs and our 
scientifls resources with steadily deepening concern.” 
The difficulty of drawing a balance between advisory 
and ad hoo work on one hand, and longer range 
research on the other, is recognized ; but while agree- 
ing with those who, like Sir Henry Tizard, stress the 
utmost importance of widely disseminating and using 
to the full existing information, the Advisory Council 
points to evidence that deflciencies in knowledge have 
often to be made good before filly satiafactory 
answers can be found to some of the problems and 
inquiries put to the Department. These defimencies 
will besame more serious as industry becomes more 
conscious of the help to be gained from science, unless 
the reservoir of scieatific knowledge from which 
answers are derived is enlarged by further research. 

‘We and our colleagues on the Advisory Boards,” 
continues the Advisory Council, “are already deeply 
concerned at the inadequacy of the effort the D.8.LR. 
Establishments can devote to the longer range 
research. Basio research is hardly worth doing if the 
effort that can be devoted to it is insuffülcrent to 
secure steady progress, and the suggestions mads 
from time to time to reduce the present meagre 
effort appear to us to be ill-founded. We. remain 
firmly of the view that there is no alternative to the 
planned expansion of the D.8.LR. that our pre- 
decessors recommended six years ago.” 

In spite of this comment, however, the Advisory 
Council gives little or no information as to the present 
position of what are described m its previous report as 
the most urgent items in the Department’s building 
programme. After a delay of twelve months due to 
the standstill on civil building work, work was begun 
ou the second new laboratory building for mechanical 
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engineermg research in May 19052, but construction 
of the Heat Transfer and Creep Laboratories has 
stull not begun. While the expenditure ın this field 
increased from £137,566 in 1950-61 to £267,434 in 
1951-62, much work has still to be carried out at the 
National Physical Laboratory, or at the universities 
under contract—and this when the industries which 
the new laboratory will serve are responsible 1a the 
aggregate for exports to the value of £750 milhons a 
year and play the most important part in rearmament. 

While such slender progress is being made in dis- 
charging the Department’s obligation to develop the 
new Mechanical Engineering Research Laboratory as 
the chief national centre for basic research in all 
branches of mechanical engineering, progress in the 
development of the Hydraulics Research Station at 
Wallingford has been equally slow. The damage done 
to the coastal defences of Britain by the high tides 
and gales early this year points to the danger of 
neglect in this field and the probable cost to the 
nation of delay. The work of Lord Waverley’s com- 
mittee would probably be greatly aseisted had this 
Station already been fully in operation. Apart from 
this, as noted ın last year's report, important con- 
tracts have been lost to Britam through the absence 
of & centre with facilities for basic research and 
experiments with models on coast erosion and 
accretion, the effect of dredging and drainage schemes 
on estuaries and rivers, and the design of dock and 
harbour works so as to avoid silting. Experimental 
work in Britain ie still ın ite prelmmmary stages, and 
relies on the National Physical Laboratory and the 
Imperial College of Science and Technology. Nor does 
the report indicate whether or not there has been 
further delay in letting the contract for the erection 
of the new Water Pollution Research Station at 
Stevenage or achuiring a site for a new Road Research 
Laboratory. Design work on the project for the new 
tank and water-tunnel which was stopped in October 
1951 has, however, been resumed; but it appears 
that, since the project 18 still "subject to review ın 
the light of the current economio situation", the 
importance of an up-to-date ‘tank’ and ancillary 
equipment for studying the design of ships’ hulls 18 
not fully appreciated, although Britain still constructs 
one-third of the world’s shipping. 

Some attention 18 given in the present report to 
the remaining two matters in the building pro- 
gramme which were stressed last year as specially 
urgent—the Radio Research Station and the Building 
Research Station. The hope is expressed that the 
construction of the permanent buildings on the site 
at Slough, referred to 1n the previous report, will be 
commenced in 1953, but meanwhile the work has to 
continue partly ın huts and partly at the National 
Physical Laboratory. Apart from a small amount of 
fundamental research in progress at two universities, 
with support from the Department of Scientific and 
Industrial Research, the Radio Research Station 
is the only establishment in Great Britain doing 
fundamental work in this fleld. 

The Radio Research Station was one of the three 
establishments specially visited by the Advisory 
Council during the past year, and it was noted that 


NATURE 


April 25, 1953 vor 171 


at present about half the staf of the organization 1a 
engaged in work on propagation and about one-third 
on research on properties of materials used ın radio 
construction. The Council was umpreased by the 
unanimous opimion which it encountered that, while 
mereased facilites are urgently needed, so that more 
effort can be directed to problems of importance to 
the manufacturing side of the industry, this efort 
should not be obtamed by ourtaiing research on 
propagation. It was also regarded as eesential, in the 
present stage of the development of radio forecasting, 
that those engaged in ıt and in organizing 10noepheric 
observations should continue to work in close conjuno- 
tion with those carrying out research on propagation. 
Nevertheless, the Summary of Expenditure appended 
to the report shows that expenditure on radio research 
was reduced by some 20 per cent during 1951-52. 

We refer later to two features of the Department’s 
work which are well illustrated by the position of the 
Radio Research Station, and pass to the work of the 
Building Research Station. The Advisory Council 
was also impreased by the work of this Station and 
ita practical value to the building and contracting 
industries. It stresses particularly the mvestigation 
of the causes of defects in buildmgs; the work on 
thermal and acoustical insulation of buildings and 
on heating systems; and the work on alternative 
methods of construction, which has saved the industry 
much wasted. efort. The Station has evolved a 
cheaper and better mortar, now in general use, and 
has shown how substantial economy in cement can 
be achieved in concrete and in external rendering. 
Current work on the causes of heavy maintenance 
costa of buildings and on eliminating unnecessary 
handling of materials durmg construction 18 also 
noted, and an experimental study of the planning of 
dwellings conducted in co-operation with housewives 
has led to modifications in the planning and equip- 
ping of ntchens which should result in economy in 
cost and increased satisfaction to the housewnife. 

It appears that the mdustry 18 taking more notice 
of the resulta of this work, which are being apphed 
more widely. The Advisory Council 1s satisfied that, 
to meet the mcreasing needs of the industry and to 
economize ın man-power, it is essential that the 
various branches of the work of the Station should 
be brought together on a single site with as little 
delay as posable. The report gives, however, no 
indication as to the progress made in the recon- 
struction and extension of the Building Research 
Station, of which the previous report had stated : 
“far more remams to be done, including the acquisition 
of additional land". 

In view of this, it ia surprising to find ın the report 
of the Committee of the Privy Council that the 
resources available for building research are to be 
curtailed. There may be some substance in the view 
that the staff employed in building research in | 
October 1951 represented an excessive proportion of : 
the restricted total staff available for the Department, 
and the Committee of the Privy Council points out 
that when the reduction has been made the non- 
industrial staff for building research i8 more than 
one-seventh of the total for all the Department’s 
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research establishmenta and more than one-and-a- 
half times as large as that of any other establishment 
except the National Physica] Laboratory. In the 
estimates for 1953—54, the actual reduction in staft 
is given as 30 on the 1952-53 figure of 577, and the 
expenditure as £366,790, compared with £378,904 
for 1952-53. Even more surpmsing 13 the contrast 
between this decision and the firmness with which 
the Government holds to its programme of building 
three hundred thousand houses a year. 

Even if the belief that at the present time this 
housing programme represents too large & proportion 
of the country’s economia resources is unfounded, it 
is scarcely consistent with the Government's pro- 
gramme of eliminating waste to hold up investigations 
mto how to build houses more efficiently and cheaply. 
Doubts as to the wisdom of the economies which 
the Committee of the Privy Counail or the Advisory 
Council proposes are further suggested by the 
reference in the latter’s report to the Geological 
Survey. The Survey furnishes reliable advice to 
industry and to government departments on such 
matters as mineral deposits, water supplies and the 
planning of mining operations, and in connexion with 
the execution of many civil engineering projects. 
Such advice is usually based on the geological map, 
on which the geologist records the results of his 
work; present-day demands for geological informa- 
tion require the compilation of such mape on & scale 
of sıx inches to the mile for most areas of Creat 
Britam. When the Department of Scientific and 
Industrial Research prepared ita post-war plans, it 
was estimated that some 33,000 square miles of 
Great Britain had not been surveyed on this scale, 
and the plan of expansion for the Geological Survey 
then approved provided for the completion of the 
mapping programme in about thirty years. At the 
| present rate of progress ıt will take more than 
one hundred years to complete, and the ‘Advisory 
Council’s plea for additional staff for fleld-work, and 
ita reference to the delay in dealing with inquiries 
caused by this slow progreas, should be viewed also 
against the disparity between the expenditure on the 
Geological Survey and that, for example, on the 
corresponding surveys of the U.S.S.R. or the U.S.A. 
Nor would the increase in the estimated expenditure 
on the Survey to £176,706 in the 1953-54 Estimates, 
compared with £164,817, appear likely either to 
increase appreciably the rate of progress or diminish 
that disparity; expenditure in the United States 
before the Second World War was already £1 million 
compared wrth £70,000 in Great Britain. 

Apart from expenditure on building research and 
on the National Physical Laboratory (reduced from 
£721,855 in 1952-58 to £666,785 im 1953-54), the 

1953-54 estimates for the Department of Scientific 
and Industrial Research show slight increases over 
the estimates for 1952-58 ; only for radio research 18 
there a significant increase—from £14,908 to £74,649, 

, with an increase of 87 in the staff, to & total of 112. 
The impression derived from the estimates m the 
hight of this report is of trifling and indecision, and a 
feilure to grapple with the real issues. The resources 
of the Department appear to be spread too thinly 
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over too wide a range of activities, and the Advisory 
Council appears to be reluctant to take the ruthless 
action which would really bring home to the nation 
and to the government tho price which may be paid 
for niggardliness where research is concerned 

~ But ıt is not merely that proposals, such ax the 
Committee of the Privy Council makes, for cancelling 
authorized vacancies m staff, are as likely to cause 
waste as economy: there 13 to be sensed something 
of a rift m outlook betweea the Committee of tho 
Privy Council and the Advisory Council. It is hard 
to reconcile the former’s decision, though reluctant, 
"that some contribution must be mule by the 
Department in the general economies that are being 
made in the government service as a whole”, with the 
"steadily deepening coacern” of the Advisory Council. 
Nor does the efect of this decision "not to clummate 
any major plan or activity, but to 8low down some 
work and to arrest, for the time being, most of the 
planned expansions of activities" easily harmonize 
with the Advisory Counoil's firm view that “there 15 
no alternative to the planned expansion of the 
Department of Scientific and Industrial Research 
that our predecessors recommended six year ngo". 
Elsewhere, ia concluding its report, the Advisory 
Council adds: ‘We are, however, becoming more 
and more convinced that science will never be 
adequately used in this country until many more 
scientists and technologists are employed throughout 
industry, not omitting the direction and muanage- 
ment". Ostensibly the words are directed ut industry 
and call for wider provision for higher technological 
education ; but the Advisory Council could equally 
be aiming them higher. 

That passage, however, concludes & discussion ou 
technical information services and the measures bemg 
taken by the Advisory Council to stimulate tho 
utilization of existing knowledge by industry. 
Reference 1s made here to the survey of technological 
resources and the requirements of industrial firma in 
the north-west of Britain now being conducted by 
the Manchester Joint Research Council; but the 
summary of expendituro this year does not disclose 
the expenditure on intelligence. With the Com- 
mittee of the Privy Council's decision to seck ity 
main economies, after building research, in tho 
headquarters office, the omission may or may not 
be significant. The estimates for 1953-54 show a 
reduction of £14,292 in headquarters expenditure ; 
but whether or not that has curtailed the activities 
of the intelligence division, the possibility of some 
degree of overlapping may merit exammation ; thua 
there is no clear justification m the report for the grant 
of £15,000 during the past three years to the Associa- 
tion of Spezial Libraries and Information Bureaux 

To suggest that major and minor activitios of the 
Department should be rigorously serutimzed and 
ruthlessly pruned where their continuance on the 
existing scale cannot be justified in the national 
interest is not to advocate the reductions im the 
present efort which the Advisory Council regards as 
ul-founded. It may be the only way to overcome the 
obstacles hindering the development of the Depart- 
ment’s plans to which the Advisory Council 1efers, 
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for unless the resources at the disposal of the Depert- 
ment are very considerably expanded, only concen- 
tration of effort on carefully selected flelds and 
objectives, and the elimination of some major 
activities, will permit the effective purmnt of the 
selected objectives and avoid increasing frustration, 
waste of effort and fruitless dissipation of resources. 
The Advisory Council appears to be aware of this 
danger, but rt has failed so far to give such a lead, and 
the Committee of the Privy Council rejecta the policy. 

The dangers of the present situation are not con- 
fined to the Department. The Department has now 
an establahed and recognized place in the organiza- 
tion of research in Great Britain, and whatever 
criticiam may from time to tıme have been made of 
the soale of its operations and the appropriateness of 
some of its research projects, there has been no sug- 
gestion that ita activities should be seriously curtailed. 
Little has, m fact, been heard of late regarding the 
appropriateness of the research associations as a means 
for prosecuting industrial research compared with the 
research organization within industry. Indeed, it now 
seems to be accepted, even by those who lean to the 
adoption of the sponsored research institution of the 
Mellon Institute type as supplement or alternative, 
that they have a marked field of their own, not only 
in operational research but also in the dissemmation 
of information and in technological traming. 


The general value of the Department's work is well 


attested by the present report alone; but so also is 
the extent to which ita work is interlocked with the 
rest of the research effort of Great Britain and, to 
some extent, its provision for higher education. 
Proposals for expansion or curtailment or reorganiza- 
tion of the Department cannot be considered in 
isolation ; this is well illustrated by the Department’s 
relations with the universities. The Department 
makes very considerable grants over periods of years 
to the universities for special investigations. It also 
spends some £250,000 on grante to students and 
senior research awards at the universities; but it 
appears from the present report that the Department 
to some extent relies upon the unrversities to carry 
out investigations under contract which ita existing 
establishments are unable to pursue. This is notable 
in radio research, for example, in hydraulics and in 
mechanical engineering, and in the present situation 
there would appear to be a distinct danger that the 
policy may be pushed too far. Sir John Stopford 
recently expressed concern that the large increase in 
the external public responsibilities of the universities 
since the Second World War might deflect university 
staffs from their primary duty of teachmg and research. 
Sir John thought that the universities ahould reject 
the heavy responmbility of research enterprises too 
big for the limited resources of a university. 

Others bgsides Sir John Stopford have expressed 
concern at the possible effect of sponsored research on 
university work; and the implications of this trend 
should be given more attention by the Advisory 
Council than appears from this present report. 
Allied to this question is that of the proper balance 
to be struck between fundamental research and ad 
hoo short-term investigations. That is never an easy 
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decision, particularly when some of the ad hoc 
investigations and the testing work strengthen the 
contact between the Department’s staff and industry. 
Nevertheless, it would appear from the Advisory 
Council’s comments on radio research and some other : 
activities that there is danger of testing work 
absorbing an undue proportion of the effort of same 
establishments. The possibility of transferring such 
testing work to a separate bureau or organization 
with no responsibilities for research appears to merit 
examination. If it could be effected, such a transfer 
would remove one factor which encourages an 
exaggerated view of the extent of the Department’s 
true research effort. 
That, and the relation of the Department’s work 
to the general research effort of Great Britain and 
also to the universities, are matters to which the 
Lord President of the Council and his Committee 
should be addressing themselves with vision as well 
as urgency. On the disposition of the Department's 
own resources, the Advisory Council could do some- 
thing more than reiterate ite predecessor’s recom- 
mendations for planned expansion. A more detailed 
and forceful exposition of the value of the Depart- 
ment's work to the nation seems also to be required. 
Clearly, the Advisory Council cannot immediately 
survey the activities of all its establichmenta in the 
way that ib has examined those of three of the 
research associations. It should not be impossible, 
however, to cover with reasonable speed and thorough- 
ness in some such way those features of ita work which 
ia last year’s report were singled out for special 
mention as m urgent need of expansion. If the case 
for such expansion were thus presented to the Lord 


‘President of the Council and to Parliament, backed 


by the Advisory Council to the extent of resignation 
or to the re-allocation of the present resources to 
other purposes where they could be moro effectively 
used, it is hard to believe that the position would not 
be reconsidered by the government. 

Last year’s report raised the crucial issue of 
reasonable year-to-year financial flembility for the 
Department, and the present report fully emphasizes 
ite importance. ‘That issue is, however, now com- 
pletely over-shadowed by the fundamental one of the 
whole future of the Department. Whether ite activities 
are to be expanded, reorganized or considerably cur- 
tailed can only be wisely determined in the light of & 
national policy for science and technology. It is to 
be hoped that the Advisory Council’s present call for 
help will be noted by the Parliamentary and Scientrflo 
Committee and other bodies able to influence the 
government. The present unsatisfactory situation 
should be ended, and the future activities of the 
Department reviewed in the light of a policy taking 
fall account of the nation’s resources in materials 
and man-power. Only in the light of such a review 
and policy can wise decisions be made which will 
enable the Department to concentrate ite geen 
on the approved objectives, in the confidence that 
those resources are adequate to the task, and that it 
can offer the conditions of service which will attract 
—an4 retain—ascientists and technologists of the high | 
calibre required. 
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PREHISTORIC AMERICA AND 
POLYNESIA 


Amerlcan Indlans In the Pacific 

The Theory behind the Kon-Tiki Expedition. By 
Thor Heyerdahl. Pp. xv-+ 821+ 90 plates. (London: 
George Allen and Unwin, Ltd.; Stockholm: Bok- 
fórlaget Forum A.-B.; Oslo: Gyldendal Norsk 
Forlag, 1952.) "70s. net. 


HOR HEYERDAHL is an enthusiast. His epic 

"Kon-Tiki' raft-voyage across the eastern Paoiflo, 
enduring privation and risking death, was undertaken 
to support & theory. His latest book, massivo and 
lavishly illustrated, presents the evidence for that 
theory, whole-heartedly, persuasively, and often 
uneritically. 

The theory is ingenious. It is, briefly, that the 
evidence for the generally held idea of the Asiatic 
origin of the Polynesian people and Polynesian 
culture is quite inadequate, and that two streams 
from the American oontment have been responsible. 
The first, Heyerdahl argues, went raft-borne from the 
Peruvian coast in pre-Inca times, approximately 
about A.D. 500. These were the people who provided 
the ‘‘Cancasian-like elemente” of Stronnls bearded: 
light-skinned, fair-haired folk mentioned in Poly- 
nean tradition and by some early European 
voyagers. They were responsible, he holds, for 
introducing cotton, sweet potato, gourd and many 
other plants to Polynesia, and for many cultural 
items, notably the sculpture of huge anthropomorphio 
statues in stone, of which the best-known examplea 
are on Easter Island. But, it is pointed out, the 
present-day Polynesians do not make much use of 
rafta—they are adept in the manufacture and use of 
canoes. Moreover, before Europeans came, they 
were ignorant of the loom, of pottery, of cereal 
cultivation and of other features characteristic of 
Central and South American cultures. Hence, 
Heyerdsh! postulates a second stream of immigrants, 
& Kwakiutl-type of people arriving from Queen 
Charlotte Sound, British Columbia, where these items 
were lacking, about the beginning of the present 
millennium. It is these so-called ‘“Maori-Polynesians’’ 
who are held to be responsble for the large canoe- 
hulls of Polynesia, and for many other cultural 
features, including adzes, plank houses, 
massive timber-carving, short strikmng-clubs, fire- 
walking and cannibalism. 

The author builds up & case for Amerindian 
relationships and stimulus in Polynesia that is far 
stronger than any advanced hitherto. Among his 
most telling points are: the favouring effects of the 
major eastward movement of prevailing winds and 
currents ; the sailing possibilities of the Peruvian 
balsa raft; the (so far) admitted American origin of 
the sweet potato and of the ‘native’ Polynesian 
cotton with ita twenty-six haploid chromosomes ; the 
lack of the B blood-group among Polynesians as 
against its prevalence m South-East Asia; and the 
atmking superficial similarities and suggestive dıs- 
tribution of certain types of Polynesian and Amer- 
indian sculpture. But much of what the author 
treats as proof will appear to many anthropologists, 
even to those with no axe of origins of their own to 
grind, as only surmise of more or lees plausibility. 

One difficulty is that much of the argument rests 
on seizing quite general similarities as significant of 
some kmd of connexion. The division of the Indian 
society of the north-west Pacifico coast into three 
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separate social classes—aristocracy, commoners, 
slaves—is said to be “followed closely” by the 
Maori, the Society islanders and some other Poly- 
nesian groups, who “strictly adhered to the same 
division” (p. 141). As regards land tenure, it is stated 
that ‘‘the state was completely communistic among 
both the northwest Indians and the Maori-Polynesian 
tribes” (ibid.). This amateurish kind of expression is 
valueless in investigating relationships; it ignores 
basic elements in structure and organization. More- 
over, comperisons which show differences are apt to 
be neglected. The Polynesians are stated to haye 
had & system of patriarchal clan unite, with marked 
analogy among the Kwakiutl, who “reckon descent 
usually in tho father’s sept, and marry into some 
other" (my ital., p. 141). Even granted the propriety 
of the ‘patriarchal clan” notion, which the com- 
plexities in both societies render dubious, it should 
be pointed out that on Heyerdahl’s own quotation 
from Goddard, as well as according to data from 
Boas, the Kwakiutl are primarily exogamous, 
whereas the Polynesians are not. 

Again, far too much reliance is placed on geno- 
alogies, myth and tradition in tracing connexions. 
Recent work in anthropology has shown that such 
memory material is to be interpreted primarily as & 
clue to contemporary social relationships ; ita value 
as a historical record is very limited. This caution 
is especially necessary if one attempts to use trans- 
lations of Polynesian proper names. The many 
homophones to be found in Polynesian—and it does 
not appear that the author speaks any Polyncsian 
dialect well—make it highly conjectural to assign & 
meaning to such & name unless one knows the cir- 
cumstances in which the name was bestowed. The 
author translates, for example, T'u-cte-Érangi-marama 
as “Marama, the Sgored of the Heaven” (p. 722) ; 
Mata-ki-te-rangi as “Eyes Facing Paradise" (p. 756) ; 
and Vaka-akau-ul as ''Steersman-of-log-oreft" (p. 
726). When we know that these could be also trans- 
lated much more prosaically as '"Tu of the bright 
sky”, “Face to the aky”, and “Canoe of dark wood”, 
they lose their alleged importanoe as migration 
indicators. The various sun-god equations of tho 
Polynesian T with the Peruvian Kon, and of 
Tiki or Maui-tikitiki with Ticoi are far-fetched. And 
to state that & connexion between & atone talisman, 
mauri, and the ooean-voyaging oulture-hero Maui 
"oannot be proved, but is etymologically very 
possible” (p. 245), because early Polynesian voyagers 
are said to have taken such talismans with them in 
their canoes, is too casual. 

In his anxiety to leave no loose ends, the author 
brushes negatives aside. The Polynesians had no 
pre-European cereals. Yet maize was & characteristic 
food-plant in the Peruvian area from which the 
author supposes them to have come. How did it 
escape them? By having been lost during tho 
landing of the Amerindian craft through the surf on 
Polynesian reefs, or by having failed to give & suc- 
ceseful crop after having been sown, he answers. 
But the question does not really interest him. Tho 
absence of pottery from Polynesia, too, attracts dis- 
cussion only to demonstrate the lack of relation with 
South-East Asia, whereas no very cogent reasons are 
given to explain why pottery should not have been 
brought from Peru, where it had reached & high state 
of development by the time that the ancestors of 
the Polynesians are said to have left. 

Finally, the author rather overdoes his argument 
about the virtual impossibility of the ancient Poly- 
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nesians making headway against the trade winds and 
the prevailing currenta—the “one-way ocean escalator 
from Peru westwards”. Elsdon Best and 8. Percy 
Smith have pomted out three factors which are 
relevant for voyages in the opposite direction. First, 
the prevailing winds do not prevail always. Winds, 
often of considerable strength, blow for significant 
periods from west-north-west or north-west or even 
south-west. Secondly, Polynesian canoes could beat 
to some extent against a contrary wind, helped by 
the long ing-oar. Thirdly, in & contrary wind 
that was not too strong the Polynesian often paddled 
his craft. Moreover, the effects of the equatorial 
counter-current, variable and weak as it often is, are 
not to be dismissed. Without decrying the author's 

oent achievement on his raft, it may be 
fairly said to have involved seamanship rather than 
sailing ekill, and one receives the impression that he 
consistently undervalues what an oceanio sailing 
canoe can do. 

Despite its huge amount of material, the book is 
ably written, with & lively style, and the argument is 
cleverly presented. Provided the reader is prepared. 
for an all-out statement rather than the dispassionate 
examination of the case, he will be interested and 
even entertained. But also he should remember that 
the problems discussed are not those which moet 
anthropologists regard as most important in the 
Paolo to-day. RavxoNp Feras 


SCIENTIFIC THOUGHT OF THE 
EARLY NINETEENTH CENTURY 


Genesis and Geology 

A Btudy in the Relations of Scientific Thought, 
Natural Theology and Sosial Opinion in Great 
Britain, 1790-1850. By Charles Coulston Gillispie. 
(Harvard Historical Studies published from the 
income of the "Warren Torrey Fund, Vol. 58.) 
Pp. xv4- 315. (Cambridge, Mass. : Harvard University 
Press, 1951.) 305. net. 


HE author of the book under notice is not a 

geologist, or even & scientist, but is assistant 
professor of hitory at Harvard. ‘Genesis and 
Geology" 18 rather a forbidding title, reminiscent 
of a type of book published in considerable numbers 
and widely read ing the first half of the nine- 
teenth century. It recalls, for example, the Rev, 
John Pye Smith’s ‘Relations between the Hol 
Sariptures and Some Parts of Geological Science”, 
published in 1839, which attained five editions. In 
fact, Prof. Gillispie’s book is an interesting, well. 
written, scholarly and at times even amusing study 
of the relations between scientiflo thought, natural 
theology and social opinion in Britain between the 
years 1790 and 1850. 

Its publication arose out of the author's special 
interest, as a historian, in the nineteenth century, 
and his belief that issues stemming from the growth 
and dissemination of science may be approached by 
the historian as.problems of intellectual history. 
Such studies he regards as desirable for the under- 
standing of science as well as history. Because so 
much has been written about the period following 
the publication of Darwin’s ‘‘Origin of Specie”, Prof. 
Gulispie concluded it would be more profitable to 
examine the preceding half-century, a period when 
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the relation of science to religious beliefs was very 
much & matter ae concern. As 4 result, 
inevitably, he found himself forced to study the 
development of geology, rather than biology, for that 
was the golden age of geology. It was then the most 
popular science with the British publio, with many 
followers on the Continent, and in the United States, 
too. Moreover, the period covered encompassed the 
publication of two outstanding geological classics, 
Hutton's ‘Theory of the Earth" (1795) and Lyell’s 
“Principles of Geology” (1830-83). At about this 
time, however, some well-known geologists issued 
works the titles of which showed that they still had 
no difficulty in reconciling the new geology with the 
Mosaic adcount of Creation. A well-known example 
is Dean Buokland's ‘“Relquis Diluviang, or obeerva- 
tions on the organic remains in caves . . ., and on 
other geological Phenomena attesting the action of 
the Universal Deluge” (1823). In addition, numerous 
works by naturalists with little or no clam to 
eminence appeared, with the definite object of 
reconciling the latest geological views with religious 
beliefs. An example is the book by the Rev. John 
Pye Smith, to which reference has been made above. 
Finally, the publication of Robert Oambers’s 
“Vestiges of Creation” (1844) and Hugh Miller’s 
counterblast, “Footsteps of the Creator" (1847), 
formed a link with the Darwinian period. 

The excitement caused by the publication of the 
“Origin of Species” was not new in kind. Earlier 
discoveries, particularly ın geology, had seriously 
challenged not only the lrteral interpretation of the 
Book of Genesis, but also the traditional and widely 
held belief that Providence controls the order of 
Nature to fulfil a divine purpose. The *Origm" 
&dded fuel to & fire already burning. 

Here, then, is a book to be read especially by all 
who wish to appreciate the scientific and social 
background of the half-century or so preoeding the 
publication of Darwin’s “Origin of Specios". It is 
carefully documented and includes, as well aa upwards 
of mx hundred text references, & bibliographical 
easay. It should also be consulted by geologists 
interested in the history of their subject, more 
especially because very many of tho sources noted 
will not be found in standard histories of the subject. 

V. A. Eyes 


‘IMPACT OF MAN ON 
BRITISH WILD LIFE 


The Changing Wild Life of Britain 
By H. L. Edlin. Pp. vuit 184+36 plates. (London: ' 
B. T. Bateford, Ltd., 1952.) 21s. net. 


"DES wild life of Britam has been subjected to 
constant changes from the earlieet times through 
the influence of man, who has introduced new planta 
and animals, driven others away, and altered the 
environment of those that have survived his inter- 


minating factor in tbe life of any wild : 


ference. The domi 
animal in Britain to-day is ita relations to man; 
"running parallel with the social, agricultural and. 
industrial revolution of our human society, there has | 
been a gradual change in the wild life of the country- i 
side, which is still far from ended. Every change in 
methods of husbandry, sporting customs, or evan the 
o ip of land, has aided certain organisms and 
upset others". This book deals with some of the 
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more obvious changes that have taken place in the 
British flora and vertebrate fauna. 

About two-thirds of the book is devoted to the 
fauna, mainly the mammals and birds, and the rest 
to the flora. Four chapters are given to mammals: 
the deer, the carnivores, the rodents, and the semi- 
domesticated cattle, sheep, goats and ponies that 
have free range over some of the moors and mountains 
in Britain—the last a chapter of much interest. The 
probable origin of these animals, and of some of the 
domestic breeds, is discuased, and the enormous 
influence that sheep-grazing has had on the character 
of the British flora and fauna is emphasized. ‘“The 
implications to the naturalist are obvious—he will 

in vain for ‘natural’ vegetation over most of the 
British Isles ; what he will find will be sheep induced, 
or at least sheep influenced, vegetation.” 

The section on -birds points out that, although 
several species have been unable to withstand 

conditions and are no longer British 
| breeding birds, only one, the great auk, has become 
extinct. On the other hand, many introduced species, 
especially among the waterfowl, have now become 
naturalized and are established members of the 
fauna. 

The story of the flora is one of obntinual enrich- 
ment; only a few rarities have been lost, but scores 
of ornamental plants, weeds, and even forest trees 
have been introduced deliberately or by &ooident. 
The account of the mtroduced trees is joularly 
well done, as would be expected fram author’s 
profeasional connexion with forestry. 

The book admirably succeeds im its purpose of 
giving a survey of the endless changes wrought by 
man upon his surroundings. It is full of information 
presented in an attractive form; it is well written, 
and illustrated with many good photographs. The 
text is also embellished with numerous figures, but 
many of the reproductions of Bewick’s wood en- 
grevings have, unfortunately, been enlarged and 
printed on paper too coarse to do justice to the 
deli of origmals. The more open woodcuts 
taken *"Matthiolus'" to illustrate the plante are 
much more successful. ` 

In a book of this nature that covers so wide a fleld 
in such detail there are bound to be some points on 
which a carping critic might check the author. But 
they are minor matters; the book oan be warmly 
recommended to all naturalists. 

L. HARRISON MATTHNWS 








CONFORMAL REPRESENTATION 


Conformal Mapping 7 

By Prof. Zeev Nehari. ional Series in Pure 
and Applied Mathematios.) Pp. viiit896. (London: 
MoGrew-Hill Publishing Co., Ltd., 1952.) 64s. 


Conformal Representation 
By O. Carathéodory. (Cambridge Tracts in Mathe- 
matics and Mathematioal Physica, No. 28.) Second 
edition. Pp. ix-+115. (Cambridge: At the University 

Preas, 1952.) 125. 6d. net. 
NFORMAL representation is a many-sided 
} subject, of interest to geographers, physicists, 
mathematicians and engineers. It started with 
problems of mapping, but developed into the theory 
of fanctions of & complex variable. Valuable oon- 
tributions were made by Riemann, who stated the 
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fundamental theorem that any sunply connected 
domain oan be oonformably mapped on a circle. Hus 
proof was based on Dirichlet’s Principle and used 
intuition to infer the existence of a function with 
certain properties. Another proof is based on 
boundary-value problems and the Green's funotion. 
Modern writers prefer a third method, using only the 
theory of funotions.- It is a great merit of Prof. Z. 
Nehari that in his book, “Conformal Mapping”, he 
has combined an account of modern methods with a 
return to the spirit of Riemann, and has written for 
the physicist and engineer as well aa for the matho- 
matician. To make the book self-contained except 
for a knowledge of calculus, the first four chapters 
give an account of harmonic functions, analytic 
functions, the complex integral oaloulus, and families 
of analytical functions. The chapters are stated (not 
quite convincingly) to be suitable for those with no 
previous knowledge of these subjects. The pre- 
liminary informal discussion of Montel’s normal 
families in Chapter 4, showing why the investigation 
is necessary, is admirable. These introductory 
chapters ocoupy sbout one-third of the book. 
Chapter 5 starts with the mapping properties of 
analytioal functions, the ‘linear’ (or bilinear) trans- 
formation, and Schwarz’s lemma, and then proves 
the fundamental theorem. Chapter 6 gives the 
mapping of oertain ial functions, including 

iptic and elliptio modular functions. Chapter 7 

with.the conformal mapping of multiply-con- 
nected domains, including & careful treatment of the 
Green's function and Dirichlet’s Principle, of which 
a preliminary &coount was given in Chapter 1. The 
book concludes with an index, but no bibliography 
or references to original papers. There are many 
problems and exercises in each chapter. 

A few pointa for criticiam oan be made. The state- 
ment (p. 32) that the results in the previous sections 
concerning harmonic functions ‘are true regardless 
of whether the domains in question are simply- 
connected or multiply-conneoted" is open to doubt. 
The conditions for which Cauchy’s integral theorem 
are applied (p. 188) do not seem to be included in 
those for Which it is proved (pp. 84-8). The treat- 
ment of the Boliwars-hristodio fonnula (pp. 189-198) 
and of the Joukowsky aerofoil profile (p. 271) might 
be improved by the addition of references from which 
the reader could obtain further details. However, aa 
& whole, the book is very 

The first edition of Prof. O. Carathéodory’s excellent 
tract on ‘Conformal Representation" appeared in 
1932. The first three chapters gave & simple acoount, 
suitable for beginners, of the ‘Möbius’ (or bilinear) 
transformation, non-Euclidean geometry and ele- 
mentary transformations. The ini four 
chapters were much more advanced and dealt with 
the fundamental theorem and related topics by the 
most refined modern methods, eliminating all traces 
of the early approaches and, in particular, of the 
physical ideas by which Riemann was Bo much 
influenced. To a i such & treatment may 
appear artificial, but the advanced student can 
realize its merits. 

The present second edition, of which the manu- 
soript was completed by the author before his doath 
in 1950, contains an excellent extra chapter on the 
general theory of uniformization, which uses the 
method of van der Waerden to prove the celebrated 
theorem of Poincaré and Koebe. The bibliography 
and notes have been rewritten and form & valuable 
guide to further reading. H. T. H. Praaaio 
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DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
REPORT FOR THE YEAR 1951-52 


Ts report of the Department of Scientiflo and 
Industrial Research for the year 1961—52* includes 
a brief covering report from the Committee of the 
Privy Council, over Lord Salisbury’s aignature, and 
the thirty-seventh annual report of -the Advisory 
Council, signed by Sir Ian Heilbron, together with 
the usual summary of work carried out by the various 
research stations and boards and research associations. 
The appendixes include a classified list of depart- 
mental publications iasued during the year, besides 
lists of assessors to the Advisory Council and of 
members of the research boards of the Department, 
of research associations and of grants for special 
investigations in progreas during the year. While 
the report is an indispensable work of reference on 
the activities of the Department and 1s & very read- 
able account of what Britain is getting for the £6 
millions provided for these activities in the 1953-54 
estimates, with ite rising price the report is leas than 
ever & popular account but rather one addressed 
atrictly to the scientific and industrial world. 

The groes expenditure of the Department for the 
year ended March 31, 1952, was £5,452,165, as against 
£5,007,822 in the previous year; this was reduced 
by receipts from various sources to £4,956,819, the 
net increase on 1950-51 bemg £402,397, and on 
1949—50, £1,033,037. The staff of all grades employed 
in the D on Ostober l, 1952, was 4,035 
(including 149 part-time), & decrease of 53 compared 
with the previous year. The largest single item of 
expenditure was, as usual, the annual grants to 
research associations, totalling £1,334,863, bemdes 
special of £52,624. Groes expenditure on the 
National Physical Laboratory was £840,439, reduced 
by receipts to £559,335 net. Grants for special 
researches amounted to £318,003, a decrease of 
£74,909 ; and the list of grants for special researches 
in progress during the year ending September 30, 
1952, is of interest in connexion with the recent 
argument in favour of giving the Department at least 
the right to carry over unspent money from year to 
year, if not to extend to the Department the principle 
of quinquenmal grants go as to stabilize ita budgetary 
expectations on a longer-term basis. The majority of 
the grants listed are spread over a period of years, 
the largest five being £487,500 to the University of 
Liverpool for the construction of a 400-MeV. proton 
synohrocyolotron for nuclear research, £817,700 to 
the University of Glasgow for the construction of a 
800-MeV. electron synchrotron for nuclear Tesearch, 
£231,500 to the Universrty of Birmingham for the 
construction of & 1,000-MeV. proton synchrotron for 
nuclear physics research, £191,000 to the University 
of Oxford for construction of & 140-MeV. proton 
synchrotron for nuclear physics, and £168,000 to 
the University of Manchester for r&dio-astronomy 
covering from four to six years. 

Grants to students amounted to £251,241 net, an 
increase of £14,529. Net expenditure on mechanical 
engineering was £267,434, an increase of £129,868 ; 
on the Geological Survey and Museum £196,552, an 
inorease of £38,351; on road research £273,259, 
an increase of £29,277; on the Chemical Research 
Laboratory £06,523, an increase of £22,846; on 

ent of Bcientifio and Indusirial Research. aie ea 


* 
Year 1051-62. (Omd. 8778) Pp. 103. (London: HM. 
Office, 1068.) 8s. net. 


hydraulics £53,082, an morease of £27,084; and on 
fuel research £219,154, an inorease of £15,223. Net 
expenditure of £408,123 on building research, £22,805 
on fire research, £185,040 on food investigation, 
£07,288. on forest producta research, £51,032 on pest 
infestation, and £55,842 on water pollution was of 
the same order but slightly higher than during 
1950-51, while diture on radio research was 
£23,016, a decrease of £6,590. Net expenditure on 
headquarters administration, eto., was £208,029, and 
on overseas hason £66,086, while research contracts 
again decreased to £34,810 compared with £70,606 
during 1950-51. Expenditure on the Provision of 
Technical Equipment under American Aid increased 
from £498 to £97,433. 

The number of studente-in-treining was 023, coom- 
pared with 910 during 1950-51, and, of these, 384 
werp new. The senior research awards were thirteen 
in number, of which nine were new, compared with 
ten in 1950-51, and thirty-eight new grants for 
special investigations brought the total of such grants 
to ninety-one, compared with ninety-five in 1950-51. 
iu argent in chemistry and physica oon- 
tim of senior research awards, flve were in 
chemistry, six in physics and two in engineering ; 
and of the grants for special investigations, twenty- 
six were in chemistry, forty-one in physics and 
fourteen in engineermg. Of the granta to students, 
390 were in chemistry, 276 in physics, 73 in biology, 
71 in engineering, 48 in mathematics and astronomy, 
38 in geology and mineralogy, and 27 in metallurgy. 

The note of anxiety which characterized the report 
for last year recurs, both in the report of the 
Committee of the Privy Council and in that of the 
Advisory Council iteelf. The reasons for this anxiety 
and the implications of the measures adopted to 
meet the financial situation are discussed elsewhere 
(seo p. 708). Apart from this, the most important 
feature of the former report is the intimation of the 
decision, in conjunction with the Committee of the 
Privy Council for Medical Research, and with tho 
subsequent approval of the Lord President of the 
Council, to appoint two joint committees to study 
human problems in industry (Bee Nature, Aprl 18, 
p. 084). The first, the Committee on Individual 
Efficiency in Industry, will be asked to keep under 
review the progress of knowledge bearing on the 
technical efficiency of the individual in industry, 
advise on general policy in research in this field, 
direct attention to gaps, make recommendations for 
filling them, and to consider and report from time to 
time on the requirements for the training of research 
workers and technologists ın this fleld. The second, 
the Committee on Human Relations in Industry, will 
examine current activities concerning the study of 
human relations m mdustry and direct attention to 
problems of special timeliness and promise on which 
research might-be undertaken or supported by the 
D of Scientific and Industrial Research 

the Medical Research Council, or other bodies. 

The membership of these Committees was an- 
nounced in the House of Commons on March 24, and 
the-reasons for the decision to appoint the Oom- 
muttees are briefly indicated in & section of the 
Advisory Council's report. Fundamentally, they 
arise out of the recognition that the successful intro- 
duction of new methods and new equipment depends 
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largely on human factors and that, while the 
responsibilities of the Medical Research Council and 
the Department of Scientiflo and Industrial Research 
in such matters as affect individual efficiency can be 
quite clearly defined, a joint approach to the whole 
field offers real advantage. Human relations are lees 
tangible and more diffloult to handle, and both Councils 
believe that & joint committee, with the first task of 
reviowing what is being done in this field in Britain 
and abroad, offers the best means of selecting the 
most promising hnea of work for support by either 
Council. 

Apart from this, and from the financial situation of 
the Department, the chief features of the Advisory 
Council's report are the comments on the increasing 
interest of the research associations in operational 
research, on the recommendations of the Cremer 
report regarding research in chemical engineering, on 
technical information services, and on the Advisory 


Council’s visits during the year to establishments of . 


the Department. These included the Geological 
Survey and Museum of Practical Geology at South 
Kensington, tho Building Research Station and the 
Radio Research Station; and the Advisory Council 
once again expressed itself as being well satisfled with 
what it saw and with the manner in which the 
directors are endeavouring to meet the demands on 
their restricted resources. In regard to operational 
research, the report comments on the value of such 
work in showing where laboratory research can be 
most profitably directed, and in the experience which 
it gives the man of science of working with all kinds 
of people in an industry. The pioneer work of the 
Cotton Research Association and the Bpot and Shoe 
Research Association in this field is well known, and. 
the Wool Industries Research Association has now 
made & close study of faulte and irregularities in wool 
cloth, showing in which of the various stages from 
preparation to finishing they origmate. Since the 
industry, until recently, employed about one mender 
for every two weavers, this investigation bears on 
the use of man-power, &8 well as on quality. An 
analysis has now been made of the time required for 
mending each type of fault and the frequency of 
ita occurrence, thus enabling priority in planning 
research to be given to the investigation of those 
faults which are economically the most important, 
and the industry has shown great eagerness to apply 
the resulta of these studies in the mills. 

An operational research team set up by the Joint 
Iron Council and the Cast Iron Research Association 
has visited more than two hundred foundries during 
tho past two years, and the information gamed is 
leading to the wider adoption of sound and economical 
practices throughout the industry. A statistical 
survey of children’s feet carried out by the Boot and 
Shoo Research Association has led to the develop- 
mont of & new series of lasts for children’s shoes, 
which, besides greatly increasing the ability of the 
industry to make children’s shoes flt accurately and 
comfortably, is of importance for the export market. 
The Iron and Steel Research Association is 
& survey to asseas the optimum size of ships that can 
be Handled at the prinoipel ports from which iron 
ore 18 dispatched to Britain, and is also studying 
unloading methods to discover the reasons for the 
rapid discharge of ships st certam foreign ports 
and the applicability in Britain of the techniques 

lo 

“h T to the Cremer report, the Advisory 
Council agrees that the national interest domands a 
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central organization working in collaboration with 
manufacturers Bo as to ensure correlation between 
basic research and actual operation, but the Associa- 
tion of British Chemical Manufacturers and the 
British Ohemical Plant Manufacturers’ Association 
have already arranged to make & more detailed study 
of information that 1s available in industrial research 
establishmenta and of the resources of theso estah- 
lishments for carrying out further investigations. 
The survey 18 expected to take a further sıx to twolvo 
months and to lead to the establishment of & properly 
staffed documentation unit. In view of the omphasis 
laid by the Cremer Committee on improvod docu- 
menta&tion, arrangements have been mado by tho 
Department of Scientific and Industrial Research to 
prepare bibliographies of selected topics; ono on 

ing has been completed, and another, on crushing 
and grinding, has been initiated in co-operation with 


‘the Institution of Chemical Engineers. 


A feature of the summary of work is the increased 
proportion of space given to the work of the research 
associations. This is in accordance with tho trends 
of recent reports; it now occupies some 115 pagos, 
as against 72 pages for the work of the research 
establishments of the Department. Tho work of thc 
Chemical Research Laboratory and of the National 
Physical Laboratory has recently been reviewed in 
these columns, and, from the accounts of the work 
of the other establishments and the research associa- 
tions, only & selection can be here mado to illustrate 
the range and extent of the contribution which they 
make to the national welfare and economy. That of 
the Joint Fire Research Organization, for example, 
is preventive rather than of diroct value in relation 
to increased productivity, and is planned mainly 
in relation to the needs of the various government 
departments which have responsibilities in con- 
nexion with flre protection. and to assist the Firo 
Offices’ Committee and local authorities in framing 
their requirements. Annual losses from fires usually 
amount to about £24 millions, approximately half 
of which is from large fires involving more than 
£10,000 damage each, and against such figures 
the significance of the work on smouldering, on tlic 
study, with the use of models, of the growth of 
fire, on the use of water and foam in fire extinotion 
and on dust explosions can be approoiated. Analysis 
of fire statistics indicates that, whilo the rate of 
incidence of fire in television receivers continucd to 
decrease, the hazard is still three times as much as 
that with radio sets. 

Under the Food Investigation Organization, in 
view of tho importance of the problems of storago of 
honie-produced beef, work i being concentrated on 
mproving the quality of frozen meat through the 
controllable factors prior to slaughter and during 
storage. Two members of the staff of tho Low Tom- 
perature Research Station, Cambridge, are working 
during 1952-53 im the Abattoir boratorics at 
Brisbane of the Australian Commonwealth Roientiflo 
and Industrial Research Organization and will apply 
to beef animals on a commercial scale the techniques 
which have shown promise on the laboratory senle 
at Cambridge. Preluminary experimontal shipments 
indicate that the better the initial quality of the 
meat, the less the damage suffered as a rosult of 
freezing. Surveys have continued of the wastago and 
deterioration which ocour during the distribution of 
lettuce, plums, strawberries and Cornish broccoli to 
the home market, and also experiments on the beat 
storage conditions for certain new varieties of apples 
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and pears. Work on the produotion of heat by 
potatoes stored in bulk has permitted general recom- 
mendations regarding the height of stacking and the 
need for ventilation, and progress has bean made in 
identifying some of the many compounds shown by 
chromatographic methods to be present in apples. 
Basic investigations have related to the recovery of 
ascorbic acid from aqueous extracta of lucerne, and a 
study of the mechaniam of action of phenolases on 
the naturally occurring phenols present in many plant 
and animal substances shown that ascorbio acid 
is & useful inhibitor of enzymatic browning. The 
demonstration that teccrtric and malic acids can be 
oxidized by enzymes isolated from peas by succeasive 
transference of hydrogen from isecitric and malio 
acids through coenzyme II to glutathione, thence to 
ascorbic acid and finally to oxygen, allocates possible 
fonctions to the important plant oonstituentes— 
ascorbic acid and glutathione. Other investigations 
on the respiration of plant organs promise to 
illuminate the balance between carbohydrate and 
acid constituents which accompanies the ripening of 
fruita, and may lead to control or prediction of the 
losses of ascorbic acid during storage of plant organs; 
they have indicated that sterilizing foods with intense 
beams of high-velocity electrons is & promising process. 

Some basio research haa been mainta 
sections of the Forest Products Research, Laboratory, 
but much time has been given to the testing of 
Colonial and other imported timbers, in order to keep 
pace with the increasamg demand for information on 
their properties and uses. Measurements on adsorp- 
tion and desorption within the hysteresis loop have 
been concluded and confirm earlier findings, and work 
is now in progress on the effect of temperature on 
the hysteresis loop. A new system of loading has been 
developed for testing streases and similar-structural 
unite, and research on the physiology of fungi has 
included the study of the metabolic producta of 
wood-inbabiting fungi. Much time has been devoted 
to the development of & new teohnique for observing 
the collapse of wood during preesure treatment which 
will facilitate the accurate determination of the 
relation between temperature and pressure, while 
work on the treatment of timber in stick, for the 
prevention of attack by Lycus powder-post beetles, 
has aimed at finding improved methods of applying 
DDT and benzene he oride to stacks of timber. 
Fuel research has included investigations on the 
nature of the processes of maturmg of coal, which 
are believed to change when the ooel acquires & 
minimum density, and on the mode of occurrence of 
certain minor constituents in coal. The development 
of a pilot plant for the generation of water-gas from 
Palaizi. non-ooking ocosls in & fluidized bed at 
about 900° O. is proceeding, and in work on the 
Fischer-Tropsch process it has been found that the 
activity of an iron catalyst prepared from magnetic 
iron oxide and alkali is greatly increased by reduction 
with hydrogen at 300? O. instead of 450° O. and by 
removing surface alkali by leachmg with water. 
Investigations on the formation and prevention of 
external deposits on boiler heating surfaces, on the 
removal of sulphur compounds from flue gas and on 
the development of combustion chambers to enable 
sohd fuels to be used in industrial gas-turbines has 
continued, while many new designs of domestic 
appliance have been tested and much attention given 
to atmospheric pollution and ite prevention. 

The development of the new Hydraulics Research 
Station continued, and considerable progress is 
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reported in building & second w&ve-baain in the open. 
in which it will be possible to reproduce tidal currenta 
and the rise and fall of the tide at the same time as 
waves. Tidal studies have concentrated attention on 
the problem of siltation in the tidal basin at Tilbury, 
while & report on the approach channel to Heysham 
harbour has been submitted and an investigation is 
being carried out on behalf of Lyttleton Harbour 
Board, New Zealand, into designs for new extensions 
to the existing harbour. In the fleld of coast pro- 
tection a team of five men, led by an experienced 
hydrographio surveyor, is making & survey on the 
south coast of England with the object of recordmg 
data for comparison with future surveys, so that an 
acourate estimate can be made of the gain or loss of 
beach material; and the team will also attempt to 
find explanations of how these changes occur. 

In the Division of Mechanical Engineering, oon- 
struction of the Hydraulic Machinery Laboratory, 
though not of the Heat Transfer and Creep Labor- 
atories, has begun, but most of the work on the 
properties of materials at high temperatures and the 
work on the metrology of machine tools and screw 
threads has to be carried out at the National Physical 
Laboratory. Fundamental work on grease lubrication 
has recently begun, and a tentative theory of bearing 
has been developed to take account of the rheological 
properties of grease. Experiments on fretting cor- 
rosion have confirmed the resistance of phosphated 
steel surfaces: on surfaces so treated it could be 
virtually eliminated by suitable lubrication. The 
performance of precision ball-bearings is being 
studied with special reference to the dimensional 
accuracy and finish of the ball and track surfaces, 
and ent for investigating high-speed gears has 
been i and buit by & firm of gear manu- 
facturersa. The relation between stress and plastic 
stram in & polycrystalline aggregate has been used to 
provide & physical basis for the use of the principle 
of maximum work in macroscopic theory, testa are 
being made to establish basic principles governing 
the plastic deformation of metals in preas- and drop- 
forgmg, and a micro-technique has been developed 
for measuring tool-wear so that the machining of 
large quantities of metal is avoided. 

The Pest Infestation Laboratory, which works in 
close collaboration with the Infestation Control 
Division of the Ministry of Agriculture and Fisheries 
and with the corresponding division in the Depart- 
ment of Agriculture for Scotland, is becoming 
increasingly conoerned with Colonial problems re- 
lating to the storage of foodstuffs, especially of 
cereals, where the most immediate needs are for the 
diesemination of existing knowledge and the assess- 
ment of problems on which further research is 
required. Respiration measurements on wheat gram 
at differént humidities at 25? O., in the presence and 
absence of micro-organisms, indicate a sharp increase 
in the rate of respiration of normal grain as the 
moisture content rises above 16 per cent, acoom- 
panied by the development of visible external mould, 
especially at moisture contents of 18 per cant or 
more. Subepidermal mycelium appears to have no 
affect on the respiration of damp Lf The pro- 
tection against infestation afforded by impregnating 
jute sacking with pyrethrins or piperonyl butoxide, 
or & mixture of the two, has been investigated, and 
all treatments with pyrethrin or the mixtures greatly 
reduced the likelihood of infestation. Testa have also 
been made on the relative efficiency of vacuum 
fumigation techniques and straightforward fumi- 
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gation at atmospheric pressure. Among tho problems 
investigated at the Road Research Laboratory are 
the effect of striped pedestrian crossings on road 
casualties, the braking ormance of commercial 
vehicles, the rear lighting of vehicles in relation to 
aócidents, the behaviour of soils ın relation to road 
construction, the possibilities of preetreesing concrete 
for roads, and the improvement of road tar. Further 

of the treatment of sewage by alternating 
double filtration are being studied by the Water 
Pollution Research Organization, as well as the 
relative importance of factors affecting the toxicity 
of poisons to fish, while an increasing proportion of 
the resources of the Laboratory is being devoted to 
the study of conditions ın the Thames Estuary. 

Now terms of grant were offered to nire research 
associations for the next five-year period. The British 
Boot, Shoe and Allied Trades Research Association 
receives & block grant of £8,000 a year, conditional 
on £15,000 from the industry, and an additional £100 
for each £100 from industry up to & maximum of 
£10,000. Reference has already been made to the 
Association's work on children’s shoes, but ita dey- 
to-day work on shoe-making materials and com- 
ponents 18 reflected in all categories of footwear. For 
the British Cotton Industry Research Association, & 
block grant of £50,000 a year was made, conditional 
on £220,000 from the industry, and an additional 
£100 for each £100 from industry up to & maximum 
of £40,000 for the period Apri 1, 1954—Maroh 31, 
1957. New developments in the textile industry 
during the year include the registration of Shirley 
Developments, Ltd., to take over under formal 
agreements the many commercialized results already 
in existence. By this means it is hoped to secure 
that the practical results of research are more quickly, 
effectively and fully adopted by the industry. Work 
on the newer fibres is expected to increase, but cotton 
still occupies the major pert of the research pro- 

. The Association’s work on sizing warps is 
estimated to offer savings in starch to the industry 
of about £200,000 on £1 million, and the radioactive 
statio eliminator, which has been on trial for two 
years, is now commercially available. 

The new block grant for the British Hat and 
Allied Feltmakers’ Research Association for 1952-54 
will be £7,000 & year, conditional on £10,000 fram 
the industry, with up to £5,000 on the £100 for £100 
basis. The Association reports advances in the 
knowledge of mercuric carrotting of rabbit fur, which 
are leading to a better understanding of the process, 
and an investigation has been started on the effect 
of different types of dyemg machine on the quality 
of felt produced. For the two years 1052-58, the 
British Food Man i Industries Research 
Association will receive a block grant of £9,000 a 
year, conditional on £20,000 from industry, with up 
to & farther £6,000 on the customary besis. Besides 
studies of analytical methods, the keeping qualities 
of different types of margarine, and the incidence of 
mould infection, particularly on strawberries and 
blackberries, the Association is investigating the 
graining and rheological behavigur of chocolate, 
which are important in controlling the physical 
character of the chocolate and in preventing ‘bloom’. 
For the British Non-Ferrous Metals Research Associa- 
tion the block grant for 1954-56 will be £28,000 & 
year, conditional on £65,000 from industry, with up 
to & further £15,000 on the usual basis; more than 
thirty investigations are at present in hand. A novel 
method of recovering zino from galvanizer ash has 
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been developed, the general adoption of which would 
gave the galvanizing industry sums covering its 
entire subscription to the Association for many years. 
The Association has also developed an anodic teet 
for a naturally occurring inhibitor of the cold-water 
pitting of copper pipes, which enables the corrosive- 
ness of a water to bo assessed in seven days. 

A block grant of £10,000 & year has been made io 
the British Paper and Board Industry Research 
Association for the period October 1, 1952-September 
80, 1957, conditional on £30,000 from the industry, 
with up to a further £12,000 on the usual basis. Work 
on effluent problems continued, and as a first step m 
& long-term study of fibre structure and properties as 
they affect paper manufacture and, in particular, of 
the fundamental effects produced by the beating 
process, & literature survey has been made and now 
techniques have been developed in preparing fibres 
for study under the electron microscope. The pos- 
sibility of incorporating fungicides in the 
maternal during manufacture so as to prevent attack 
of paper and board by bacteria and moulds is being 
investi . Besides a blook grant of £40,000 & yos 
conditional on £50,000 from the dustry, and up to 
a further £40,000 on the usual basis for the two years 
1952-53, the Production Engineering Research 
Association has been promised £100,000 towards tho 
cost of a new research building at Melton Mowbray, 

‘contingent on at least the same amount from the 
industry. Research in progress has included investi- 
gations to enable the accurate calculation of punch 
loads for a wide range of ferrous and non-ferrous 
materials, on the performance of experimental aqueous 
cutting fluids containing various additives and rust 
whibitors, and on the effect of tool surface finish on 
tool life. For the period April 1, 1952-March 31, 
1957, the Coil Spring Federation Research Organiza- 
tion will receive a block grant of £5,000 & year, oon- 
ditional on £6,000 from industry, with up to a further 
£10,000 on the £100 for £100 basis, and plans have 
been made for the establishment of & central head- 

m the Midlands ; further work on decarbur- 
ization and its relation to type of steel, spring 
manufacture and performance has revealed some 
important features of the manufacture of springs 
from black rolled bar, and a study on avoiding 
hydrogen embrittlement has shown that a variety of 
oxidizing &genis, including chromic sulphuric acid, 
are effective. The Wool Industries Research Associa- 
tion will receive & blook grant of £40,000 & year for 

the period October 1, 1953-September 30, 19560. 
conditional on £100,000 from industry, wrth up to a 
further £30,000 on the usual basis. General recom- 
mendations have been made for the use of synthotic 
detergents in scouring, and work has been started on 
the effect of chlormation on the dyed strength and 
shade of nylon, in the presence and absence of wool, 
while it has been shown that the frictional forces 
between clean nylon and keratin surfaces aro 
determined by the elastic indentation of the surfaces 
and the shear strength of the materials. 

Other interesting features of the work of tho 
research associations which may be notiood here are 
the studies on consumer preference oarried out by the 
British Baking Industries Research Association in 
collaboration with the School of Bakery, Royul 
Technical College, Glasgow, which have indicated & 
marked ability to differentiate between shortbreads 
containing butter and oake margarine, respectively, ' 
and between cake products containing margarine with 
dried egg and butter with fresh eggs, respectively. 
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There was no evidence that smokers and persons with 
artificial dentures were appreciably inferior in their 
ability to taste. The British Electrical and Allied 
Industries Research Assoviation’s preliminary trials 
of the 100-kW. wind-driven rin Orkney are 
being followed by full performance testa prior +o 
permanent commission ; preliminary trials of eleotrio 
weed-killers have given promising results, and work 
has started on the flash illumination of laying poultry 
to increase egg production. The British Iron and 
Steel Research Association's work on graphite elec- 
trodes has led to two types of resistivity testa, the 
adoption of which in some works has offered savings 
of Maru dne. cat cr Mate The Lace 
Research Association developed a new lubricant 
for lace machines which is as effective as graphite 
and offers & minor social revolution in the elimination 
of the saturation of the workers’ clothes with graphite 
which characterized the old conditions. The designs 
of the Parsons and Marine i i Turbine 
Research and Development Association for turbine 
machinery in merchant ships have proved 80 success- 
ful overseas that applications are being received for 
licence agreements from countries outaide the United 
Kingdom, and six licences have been granted. Interest 
in the use of oonophor oil as & drying oil is rapidly 
developing, &nd the Nigerian Government, the Colonial 
Office and the Paint Research Station are co-operating 
in exploiting the discovery and establishing a 
oonophor-growing industry. The Printing, Packaging 
and Allied Trades Research Association has patented 
a new design of book-binding which allows a book to 
open fiat without major strain to the back; ‘Patra- 
crat’, ita light-sensitive material for making photo- 
lithographic plates, has been widely adop and 
much interest has been displayed in its journey shook 
recorder. The British Rayon Research Association has 
obtained very promising resulta with methods it has 
devised using ultrasonios for the removal of oil stains, 
These examples should sufficiently demonstrate 
how varied is contribution which the Department 
of Scientific and Industrial Research is making, glike 
through its own research stations and organizations 
and through the industrial research associations, to 
industrial efficiency and productivity and to almost 
every side of national welfare. The report shows, too, 
the extent to which contact and oo-operation with 
industry and with other organisations and govern- 
ment bodies enables the Department to keep in touch 
with practical needs. Manifestly the wisdom with 
which the work of the Department is conducted in 
different flelda, and the soundness of the selection of 
ita objectives cannot be judged from an annual report 
of this order. Confidence in that t is inspired 
by the three surveys of the work of Leather, the 
Cast Iron and the Ceramics Research Associations 
which have already been made at the request of the 
Advisory Council, particularly that of the Leather 
Research Association. As the Advisory Council points 
out, however, while such surveys are of considerable 
value in reviewing progress and assessing priorities, 
they take time to complete and make oonsiderable 
demands on the time of all concerned. To conduct 
such surveys every five years, even for the research 
.aesociations alone, would be too big & task with 
existing resources, and the Advisory Council's pro- 
posal to arrange for such’ surveys only when special 
circumstances indicate the desirability seems reason- 
` able, particularly as it also proposes to require & 
much more detailed review of the work of each 
research association before the renewal of grants. 
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REFRACTOMETRY OF LIVING CELLS 


By Dr. R. BARER*, K. F. A. ROSS t and 
S. TKACZYK t 


Department of Human Anatomy, Oxford 


URPRISINGLY little attention has been devoted 
in the past to the determination of the refractive 
index of living protoplasm. Earlier workers who 
inveetigated the subjeot were apparently oontent 
simply to reoord values without reting their 
Meaning, and the methods emplo were rather 
crude or subject to considerable error. Vlég! pointed 
out that the refractive index of a spherical or 
cylindrical cell could be determined by treating it aa 
& lens and measuring ite focal length. This method 
only gave average values for the whole cell, that is, 
nucleus, cytoplaam and inclusions. Even lees-preoise 
methods were sometimes used. Thus, the fre tly 
quoted figures of von Angerer’ for the rion 
indices of bacteria were estimated by comparing the 
subjective brightness (under the conventional mioro- 
scope) of bacteria with that of oil emulsions. Other 
techniques have been reviewed in the literature?. 


Methods 


The method which we have developed‘ originated 
in & chance observation. During the course of a, 
survey carried out with the phase-contrast microscope 
on & wide variety of living cells, ıt was noticed that 
the cytoplasm of the amobocytes of earthworm 
blood ap bright mstead of dark when viewed 
by positive phase-contrast (and dark when viewed 
by negative phase-contrast). This was the reverse of 
the appearance of all other living cells examired in 
this laboratory, and oould only mean that the 
refractive index of these cells was leas than that of 
the mounting medium. It was then realized that the 
latter was not physiological salme or serum, as 
generally employed, but earthworm blood, which 
contains & considerable amount of dissolved hæmo- 
globin, so that the refractive index is appreciably 
raised. When the blood was washed out with saline, 
the cytoplasm of the same cells became dark, as 
usual. In order to determine the refractive index of 
the cytoplasm, ib was only necessary to dilute the 
blood until the cytoplaam virtually disappeared, and 
then to measure the refractive index of the diluted 
blood. As it was Inconvenient to use blood or hæmo- 
globin solutions, a search was oarried out for other 
suitable colourless proteins. After several trials, the 
material now being used as an immersion medium is 
a plasma albumin preparation which is available as 
a dried powder. It is soluble in water or dilute saline 
up to at least 45 per cent w/v, and ite salt content 
and pH oan be adjusted to suit the particular cells 
being examined. 

This method is, of course, the well-known ‘im- 
mersion method’ of refractometry which haa long 
been used in mineralogy. It has not hitherto been 
suoceesfully employed in biology because moet of 
the common non-aqueous immersion media damage 
living oells. Any substance to be used for the 
refractometry of living cells must fulfil the following 
requirements : (1) it must be non-toxic and must 
not affect the structure or function of living cells ; 
(2) it must not penetrate the oell; (8) it must exert & 
low oamotio pressure, that is, it must be of high 
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molecular weight; (4) ıt must be freely soluble in 
water so that the refractive index of the solution can 
equal or exceed that of the part of the cell to be 
measured. These requirements are met by the 
albumin pre tion actually used. Numerous 
experiments have shown that motile cells, such as 
various protozoa, bacteria, spermatozoa and ciliated 
epithelial cells, remain active and apparently in good 
condition for at least thi minutes (and often for 
several hours) even in highly concentrated solutions. 
Cell-drvision and germination of spores have also been 
.obeerved. The tonicity of the medium has been 
checked by plotting distribution curves of oell 
diameter for spherical cells such as spermatocytes. 
These i and full details of the technique 
will be described elsewhere: 

It seems curious that so simple a method could 
not have been evolved much earlier. On reflexion, 
however, its success evidently depends on two fairly 
recent developments. In the first place, 
pure preparations of suitablé protems have only been 
available on & large scale within the past few years. 
True, some early workers attempted to use gelatin 
as an immersion medium, but as this sets to a jelly 
in low concentrations, it is of no practical value. 
The second factor is the development of phase- 
contrast microscopy by Zernike!. This is an extremely 
sensitive method for observing local variations of 
refractive mdex (or strictly, optical path, that is, the 
product of refractive index and thickness) and thus 
enables the match between immersion medium and 
object to be judged with considerable accuracy. 
Two-beam interference microscopy’ has also been 
used in this work, for which it possesses certain 
advantages over phase-contrast. 


Meaning of Refractive Index: Solld and Water 
Content of Living Cells 

The refractive index of perte of living cells can be 
measured by this method to an acouracy of the order 
of 0-001—0-005. Even greater accuracy is possible in 
some cases, but in general the range of individual 
variation among cells of one type is greater than the 
i error of & single measurement. The 
bare are, however, of very little interest, and 
it is only when we consider what they mean that the 
full signi and possibilities of the method 
become clear. As & first rough approximation we oan 
regard the living cell as an solution of 
protem. If we immerse such & solution in a medium 
containing tHe same protein, the refractive index 
difference between the cell and the medium will, 
vaniah when the concentration of protein in the 
external medium 18 to that inside the cell. 
Thus, if we were able to use the cell protoplasm as 
the immersion medium, we could determine ita 
concentration inside the cell. Oen we do the same 
by using & different protein ? It is a remarkable fact 
that equal concentrations of aqueous solutions of 
different proteins all have approxmately the same 
refractive index. The refractive index varies almost 
linearly with concentration, and the inarease per 

' ] per cent increase in concentration is known as the 
specific refractive increment, a. The values of « for 
' nearly all proteins so far studied do not differ by 
more than about + 5 per cent from a mean figure of 
0:0018. The extreme ceases are the lipoproteins, and 
pigmented proteins such as hæmoglobin, but even 
here the variation from the mean is only alight. 
(The figures in the accompanying table were kindly 
provided by Dr. G. S. Adair.) Thus, if the cell were 
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Protein 
Total serum (human) ore 
Psoudogloralin 000181 
Total albumin 000181 
03019-0-00171 
Lipoprotein 1 
Huenocyanin Helis 0 -00179 
0-00184 
0 00187 
Ou 
Globln (ox. 000178 
oo (ax) 0-00193—0 -00106 


Specifie refractive Increments (a) for various proteins (figures provided 
by Dr. G. 8. Adatr) 


composed of protein alone, we could determine ita 
conoentration by using almost any protein. as the 
immersion medium. Of course, there are other sub- 
stances besides proteins. These might be 
expected to introduce large errors ; but, in fact, the 
refractive increments of nearly all organic substances 
in solution (and oertainly of those likely to be present 
in living cells) are very nearly the same. Anomalies 
may occur with pigments (in the region of absorption 
bands), and with substances containing conjugated 
double bonds. Materials of special biological mterest 
are the carbohydrates, lipoids and nuoleio acid com- 
pounds. The first two usually have low values of a, 
in the region of 0-0014—0-0015. For nucleic acids, a 
has been variously given as 0:0016" and 0.0020 *. 
For solutions of tobacco mosaic virus the value is 
0-0017 *, that is, about the same as for much simpler 
protems. Hence the error in assuming an average 
value for a for substances present in appreciable 
amounta in livihg cells is small, and only in excep- 
tional cases, as perhaps in cells heavily loaded with 
pigments, glycogen or lipoids, is any considerable 
error likely to occur. Thus, in brief, the concentration 
of protein in the external medium, which makes a 
certain part of & cell vanish, 18 also the concentration 
of total solids in that part of the oell. In many cases 
the proportion of protein is so great relative to other 
substances that Irttle error is introduced by regarding 
this figure as & measure of protein concentration. 
Clearly, if the total solid concentration is 2 per cent, 
then the concentration of water is (100 — x) per cent. 
A simple observation under the microscope thus gives 
us accurate mformation about two very important 
quantities, the estimation of which has always been 
a matter of difficulty. Measurements of the water 
‘content of living cells involving wet and dry weight 
determinations lack precision because one can never 
be sure of removing all extraneous surface water. 
Indeed, any attempt to dry thoroughly the surface 
of cells or tissues would almost certainly result in 
changes of cell permeability, perhape with further 
loes of water from inside the cell. The great advantage 
of the new method is that it can be carried out on 
the Irving, and as far as can be judged, undamaged 
cell, and the results apply to individual oells or 
parts of cells, instead of being average figures based 
on large numbers of possibly different cells. In other 
words, the range of variation of water and solid 
concentration can be estimated in & given type of 


“cell under different physiological conditions. 


Applications and Results 


It 18 only possible in the present article to mention 
briefly a few of the different types of problem which 
have so far bean studied by the technique and to 
indicate the trend of work now m progress. 

(1) General oytology and biology. In general, 
refractive index of the cytoplaam of most types of 
living animal cell has been found to lie between 
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1:350 and 1-367, corresponding to between 10-20 per 
cent concentration of solids. The degree of variation 
may be quite small in any gi species. For 
example, the cytoplasm of spermatocytes and 
that of snail amosbocytes each has a refractive index 
co nding to about lá per cent of solids, even 
though. the former are compact spherical ocells, 
whereas the latter are very flat and i with 
extremely thin peeudopodial processes. As is to be 
expected, there is usually some degree of variation 
between. individual cells of the same type fram the 
same animal. As a rule, however, the extreme values 
rarely differ by more than + 10 per cent from the 
mean value, and often the degree of scatter is very 
much lees. Insufücient work has been done to 

any statement about the possible correlation between 
the age or deve tal state of an individual and 
the solid content of ite cells; but such an investi- 
gation may provide useful clues to the mechaniam of 
ageing. Even in normal human oral epithelial cells 
there appears to be a progressive decrease in the 
water content from the inner layers outwards, prob- 
ably connected with the degree of corniflcation. ` The 
outermost layers may contain more than 80 per cent 
of solids, the innermost only about 11 per cent. It 
would be surprising if changes in the distribution of 
tissue water did not occur with advancing age. 

The study of motile organisms is of particular 
interest both because of the evidence it provides for 
the &beenoe of serious damage produced by the 
immersion technique, and because of the light it 
may throw on the mechaniam of looomotion. Many 
Bap eon neve aki n AME and special 
attention been paid to some types of amæœæbæ. 
These organisms retain their normal motility for at 
least thirty minutes, even in high concentrations of 
protem, in which they appear with strongly reversed 
contrast. In general, the clear ectoplasmio layer of a 
resting region contains about 8-10 per cent of solids. 
In active movement, however, the tip of a peeudo- 
podium may contain lees than 2j per cent of solids. 
This represents & considerable redistribution of water, 
such as has been postulated in some theories of 
amosboid movement. One forms an impression that 
water is squeezed forward into the peeudopodium 
from tho lees active ‘hind regions’ of the organism 
and that & sudden liquefaction accompanied by, 
streaming of granules takes place. 

The human spermatozoon often contains a collar of 
cytoplasm just behind the head. This contains about 
14 per oent solids, as in the cytoplaam of many other 
cells. The heads, however, are very much denser and 
contain about 45 per cent of solids. It is difficult to 
obtain precise values for the tails; but they a 
to contain approximately 50 per cent solids. e 
flagella and cilia of other types of cells are generally 
also very dense and therr solid content cannot always 
be estimated by this method. In Huglena, however, 
the solid content of the flagella is only about 20 per 
cent, & value not very much higher than that for the 
cytoplasm. itself. 

It seems to be a general rule that many types of 
cellular activity are accompanied by an increase in 
water content. Thus in spermatogenesis the appear- 
ance of chromosomes may be heralded by a reversal 
of cytoplasmic contrast. The metaphase chromo- 
somes, in particular, are surrounded by & bright zone 
of low solid content. 

(2) Microbiology. Same of the most useful appli- 
cations of microrefractometry may well ooour in the 
study of bacteria, fungi and yeasts. Many of these 
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organisms show considerable tolerance to pH and 
tonicity, Bo that the preparation: of the immersion 
medium is greatly simplified. Fully grown bacterial 
cultures show surprisingly little variation in the 
individual cells and rather precise end-pointa are 
often obtained. In general, there is little difference 
in the solid content of the same species grown on 
solid or in liquid medium, provided that the medium 
contains all the necessary growth factors. Thus, 
Saroina lutea gave the same value, 85 per cent, in 
each medium. Proteus vulgaris gave values of 
28-5 per cent in liquid ard 29 
media. On the other hand, hormolytious 
had & higher solid content (48 per cent) in liquid 
medium than on solid (84 per cent). Most bacteria 
so far examined have a tather higher solid content 
(of the order of 25—40 per cent) than have tissue cells 
or protozoa. The values for a given strain vary very 
Tittle, onos th culture is fully grown, and the repro- 
duoibility of the resulta, even after many months, is 
quite astonishing. A study of the variations of solid 
concentration and maas of bacteria at different stages 
of the growth cycle and in response to diverse meta- 
bolic canditions, including the action of antibiotics, 


per cent on solid, 


is being undertaken. There is every indication that | 


this technique may be & useful and novel aid in th 
investigation of bacterial metabolism. e 

Work on fungi has suggested & variety of inter- 
esting problems. The solid content of fungal myoelia 
varies along their length, &nd only measurements of 
the young, actively growing tips are used as a basis 
of comparison. Nearly twenty species of Penicillium 
have been measured, and the solid content of the 
active regions is remarkably constant, the extreme 
values being 24-28 per oent. In Rhizopus and 
Absidia, two zygomyoetee, however, the.value is only 
about 15 per cent. Such differences may perhaps 
have some taxonomic bearing. 

The behaviour of fungal spores is particularly 
striking. When & group of spores is examined in 


certain concentrations of protein some appear bright ' 


while others remain dark, in positive phase-contrast. 
Such spores were actually grown on the slide in the 
immersion medium. The bright spores invariably 
germinated and a bright mycelium grew out. The 
complete growth-cyole to the formation of new spores 
could be observed. The dark spores remained dormant, 
or if they germinated, always passed through a stage 
of reversal of contrast. Here again it appears that 
cellular activity is accompanied by an increased 
water content. So far as is known, this is the first 
time that it has been possible to distinguish spores 
whioh are about to become active from dormant ones. 
Another observation may throw some light on the 
sexual differentiation of fungi. In Absidia glauca the 
two pro, ia which come into contact from 

i t hyphæ show a distinct difference in refractive 
index. Thus, in 7-5 per cent protein one appears dark 
and the other bright. Again, this is perhaps the first 
indication of & structural or chemical difference which 
could not be revealed by classical methods. 

The economic importance of yeasts makes their 
study particularly desirable. Both brewer's and 
baker’s yeasts have been found to have an excep- 
tionally high solid content (40 per cent) in the 
cytoplasm of resting cells. The vacuoles give very 
low values, and the water content of the cytoplasm 
rises sharply during active budding. As will be 
indicated below (section 5), the immersion method 
greatly assista the cytological study of yeast oella by 
phase-contrast microscopy. 


- 4356 April 25, 1953 


(3) Studiss on cell permeability and death. An 
investigation has been carried out m this laboratory 
into tho action of fixatives on living oella!*. For this 
reason an attempt was made to study the changes 
in refractive index produced by different fixatives. 
The immersion n failed completely, however, 
and it waa never possible to make a fixed oell appear 
with reversed contrast. The reason for this is pre- 
sumably that the dead cell becomes permeable to 
external protein, so that the external concentration 
never exceeds the internal one. This suggests a new 
and simple test for cell death or increased per- 
meability, and there is much evidence to rt 
this hypothesis. It may prove poasible to detect 
earlier stages of damage by using solutions of sub- 
stances of lower molecular weight, and 
of thia type are now in progress. Among the sub- 
stances we have tried are p ions of peptone 
and of polyvinyl-pyrrolidone. are 
toxic in high concentrations (exoeeding about 15 per 
cent), but &mobse, for example, can tolerate them 
for reasonable periods in concentrations of about 
12 per cent, and the values for refractive index 
obtained with protein have been confirmed with both 
substances. Although moat bacteria and fungi so far 
studied do not show reversal of contrast in oonoen- 
trated peptone or Boley! byw olden yeast cells 
can be reversed by di me. This behaviour 
may possibly be related to ces in the nature 
of the membranes of these micro-organiams. If some 
cells, for example, snail are immersed 
in high concentrations of polyvinyl-pyrrolidone, both 
nuolei and cytoplaam may be reversed at first. Ina 
few minutes, however, the cytoplasm becomes dark, 
but the nucleus remains bright. This suggests that 
the cell membrane becames permeable to the material, 
but the nuclear membrane remains impermeable. 
The advantages of a simple visual method for studying 


solution of hæmoglobin The latter is the major 
constituent of the cell, and accounts for more than 
97 per cent of the total solids, including stroma”. 
Thus, refractometry of red cells is easentially a new 
method of hsmoglobinomstry and one, moreover, 
which determines & very fundamental quantity in 
oural icis. Wgirely che ourpusonlir hime 
globin oonoen on. Again, this quantity can be 
determined on individual cells and not, as hitherto, 
as an average figure for millions of cells. The actual 
range of concentrations in the oella of any individual 
can be determined, and work has begun on the task 
of plotting actual distribution curves showing the 
relative number of cells containing & given heæmo- 
globin concentration. Such curves are reminiscent of 
the familiar Price—Jones distribution curves of red- 
cell diameter, and despite the considerable labour 
involved, they must be pomputed and subjected to 
statistical analysis in order to understand the nature 
of normal and pathological variations of the red-oell 
population. 

A survey of various types of blood diseases is being 
carried out with the collaboration of the Department 
of Clinical Pathology of the Radoliffe Infirmary, 
Oxford, and full details will be reported elsewhere 
with Dr. J. B. Howie. It may be mentioned that the 
picture in iron-deficiency &nmmia is & very clear-cut 
one. The scatter is usually greater than normal, but 
the highest members -of the population rarely reach 
the concentration of the normal median. Even quite 
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mild cases of iron deficiency with blood hæmoglobin 
as high as 80 per cent can be rapidly detected by 
this method. In pernicious ansmia, on the other 
hand, the range seems to be shifted in the opposite 
direction with a median slightly higher than normal, 
and many members of the population contain oon- 
centrations considerably higher than normal. Thus, 
contrary to current opinion, our resulta suggest that 
pernicious ansamia is, in fact, an example of & true 
hyperchromio anemia with a raised corpuscular hgemo- 
globin concentration in some cells, and not simply a 
normal hæmoglobin concentration with } cella. 

Another hematological application which may be 
of practical value is the recognition of ‘dead’ oells or 
functionally abnormal red cells. In section (8) above 
wo aired that, ravareal of contrast could only be 
obtained with living cella. With the present technique 
we have never found any normal cells which were not 
reversed in 88 per cent protein solution. If & prepara- 
tion of normal cells is left to stand over-night in this 
strength of protein, & proportion of the ‘bright’ cella 
beoomes dark. Similarly, if & suspension of ‘bright’ 
cells is damaged, for example, by narcotics or by sub- 
hsmolytic concentrations of lytic agenta, a number 
of oells, depending on the degree of damage, become 
dark. Presumably these cella are ‘leaky’ and allow 
the protein to irate into their interiors. Blood 
stored in & tor to show & gradually 
increasing proportion of cells after some time, 
and this proportion is rapidly increased by keeping 
the blood at room temperature. It is hoped to devise 
& simple and rapid test for de whether & 

given specimen. of stored blood from & blood bank is 
suitable for transfusion. 

Many hsmatological problems remain to be 
investigated. Apart fram the determination of 
normal and abnormal distribution curves, there are 
questions associated with the change-over from the 
fostal type of hæmoglobin to the adult type, the 
nature of hmmolytio anemias, the changes which 
oocur during treatment of anemias, the posible 
alterations which blood cells undergo in the spleen, the 
effect of various anticoagulants, and the influence of 
different substances on the survival of stored blood. 

(5) Contrast variation $n. phase-contrast microscopy. 
In order to obtain the maxmum information from 
the phase-contrast method, it is essential to vary the 
refractive index of the mounting medium!*. This has 
not hitherto been possible in the case of living cells, 
and some of theee have been regarded as unsuitable 
for phase-contrast work. Thus, spherical cells 
&ro very fof aotilo and ans marfounded be inteso and 
disturbing haloes when examined in saline or plasma 
media, so that little or no internal structure oan be 
made out. Such haloes can be greatly reduced by 
immersion in suitable protein solutions, and cyto- 
logical details oan then be readily studied. The 
method is particularly useful with refractile structures 
such as yeasts, spores, and some plant cells. The 
immersion method oan also be used for the measure- 
ment of birefringence of living cells as already 
foreshadowed". 

(0) Spectrophotometry of cell suspensions. Bus- 
pensions of oells mounted in saline or nutrient media 
are very cloudy and scatter light. If, however, the 
refractive index of the cells is determined and they 
are then suspended in & medium of about the same 
refractive index, light scattering is greatly reduced 
and the ion becomes virtually transparent. 
Concentrated suspensions of blood Geli for example, 
o&n be olarifled in this way!*. It now becomes possible 
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to oarry out spectrophotometry on such material 
much more accurately and with much more conoen- 
trated suspensions than hitherto, and the state of 
pi ts, enzymes, oto., in living animal and plant 
ce and micro i can be investigated. 
Results obtained by this method will be reported in 
detail by one of us (R. B.). 

(7) Combination of refraciomeiry and mase determ- 
ination. By means of interference microscopy it is 
possible to determine the product of refractive index 
and thickness, and hence the dry mass of a living 
oell!^*. Although refractometry and mase determina- 
tion are closely related, the information given by the 
former, that is, the concentration of solids, is generally 
more fundamental. Thus the knowledge of the actual 
masw of a structure like an amabal pseudopodium is 
of no great interest, because it depends on the size 
of the pee ium, which may be ing rapidly. 
The local concentration of solids is of much greater 
value. When the two methods are combined, how- 
ever, it is posible in principle to obtain a oonsider- 
able amount of useful information about living cells. 
If the product of refractive index difference and 
thickness and the refractive index iteelf are measured, 
the thickness can be calculated. The integrated 
product of thickness and projected ocell area then 
gives the cell volume. ‘Thus, from two optical 
measurements it is possible to derive (1) the dry mass 
of part or the whole of & oell, (2) the concentration. of 
solids in different parts of the cell, (3) the cell thick- 
ness, (4) the oell volume, (5) the concentration of 
water in different regions, (6) the total mam of 
water. Such facta provide & useful basis for much 
quantitative work on living cells. 

This work was made ta for 
panies from the Royal Society and Rocke- 
feller Foundation. Generous assistance was also 
provided by the Nuffield Foundation and the Smith, 
Kline and French Foundation. 
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FLAVOUR ASSESSMENT 


SYMPOSIUM on flavour assesament, in which 
A the Food Group of the Society of Chemical 
Industry, the Biological Methods Group of the 
Society of Public and the Biometric Society 
joined, was held on the afternoon and evening of 
Wednesday, March 11, at the Wellcome Research 
Foundation, Euston Road, London. The chairman 
of the Food Group, Prof. H. D. Kay, took the chair 
at the afternoon seasion, and Dr. H. O. J. Collier, of 
the Society of Publio Analyste, and Dr. Katherme 
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Coward, of the Biometrio Society, at the after-tea 
and evening sessions. Some two hundred and thirty 
le were present. 

first speaker was Dr. E. D. Adrian, who dis- 
cussed the physiological background of flavour 
asseasment. He pointed out that while the strict 
physiology of the sense-organs tells us little about the 
sensations experienced by the mdividual, which are 
elaborate constructions of the central nervous system, 
the physiologist can tell us a good deal about the 
kind of information which comes in when the end 
organs are stimulated. The concept presented to 
consciousness is an edited synthesis of this informa- 
tion; in the oase of our appreciation of food and 
drink, it depends both on the signals coming from 
the eyes as well as the nose and mouth, and also on 
the idiosyncratio likes and dislikes acquired during 
our upbringing and past experience. The physio- 
logist deals with the stage where the environmental 
change is analysed by the sense organs; he can 
measure the size, number, grouping and spacing of 
the brief impulses travelling up the sensory nerve 
fibres. 

The flavour of food is signalled by the taste buds | 
in the tongue and the back of the mouth and the 
large olfactory organ at the back of the nose. In. 
man, the olfactory a which has an area of about 
2 sq. om. on either side, contains several million long, 
sensory cells, each ending in & hair-like process which | 
projects into the surface layer of mucus and water 
on the surface of the organ. 

With smells, there has always been the diffloulty 
of making any olassifloation or analysis of the 
qualitative aspects, or of producing a scale of smells. 
Recent research has left sensation out of account 
and recorded the signals which the sense organ sends 
to the brain. Experimenta have been carried out 
with the rabbit, which has a large olfactory organ, 
to determine the character of the i in 
electrical potential—passing along olfactory nerve 
after & measured stimulus, consisting of a definito 
quantity of the vapour of a chemical substance of 
known composition, has been brought to the olfactory 
surface within a definite and fairly short tme. Dr. 
Adrian showed a number of slides recording those 
impulses. 

ith a similar stimulus, the time course of the 
discharge of impulses is characteristic, and may help 
the animal to distinguish one smell from another. 
The esters and substances soluble in water seem to 
act more rapidly than those only soluble in lrpoids. 
It is possible that there may be different types of 
reception, perhaps depending on the distance of the 
cell nucleus in the long sensory cell from the receptor 
hairs. Thus air which has passed over coffee gives & 
group of potential spikes on the record of the dis- 
charge differmg from that given by air which has 
peased over tea. When pure chemical substances are 
tried, there seems to be at least four classes of sub- 
stances of which the discharge patterns oan be 
distinguished. This is moet obvious when the stimulus 
is not too far from the threshold, that is, when only 
a few conducting units are in action. 

How the stimulating molecules of the odoriferous 
substances excite the end organs is & different, 
problem; but at least we know that the olfactory: 
organ sends the same sort of messages into the brain 
as the other sense organs, and that judgments of 
flavour are based on & central editing and synthesis 
of signals arriving via a fairly large number of 
afferent channels. 
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Mr. H. G. Harvey (British Food Manufacturing 
Industries Research Association) dealt with oertain 
basic considerations in regard to flavour assessment 
from a somewhat different angle. In the well-fed 
human, the reaction to flavour is still primitive and 
largely confined to like or dislike, or preference of 
one food to another, though many separate sensory 
messages associated with colour, temperature, texture, 
taste, odour, obviously enter into any such judgment. 
Mr. Harvey emphasized the importance of visual 
appearance, quoting Moir's experiment where table 
jellies with colours not conforming to the flavours 
customarily associated with these colours were tasted 
by a large group of people, most of whom failed to 
allocate the flavours correctly. When food intended 
for sale to of normal vision is being tested 
for flavour, the normal sasociation of colour and 
flavour should be allowed to operate. 

Nearly every type of tasting test, Mr. Harvey 

pointed out, falls into one of two categories: (I) con- 
sumer preference and (2) grading, though the way in 
which particular assessments are made varies widely. 
A sound statistical planning is necessary, whatever 
method is used. Mr. Harvey compared, with 
examples, the ‘paired comparison’ method and the 
‘triangular’ test, where three samples, of which two 
are identical, are presented to each assessor. He 
considered that assessore should, where possible, be 
given the simplest possible judgment to make, 
Assessors vary greatly in their discrimination for 
reasons that are usually obscure, though non- 
smokers do not seem'to show any significant difference 
in tasting ability from smokers. 
Mr. A. 8. C. Ehrenberg (Institute of Psychiatry, 
Maudaley Hospital, London) and Dr. J. M. Shewan 
(Torry Research Station, Aberdeen), in a - on 
the objective approach to sensory testa, illustratod 
their conolusions from & study of present-day methods 
of preserving flah in palatable form, using carefully 
trained taste for the aaseasment of qualities 
which go a little beyond simple flavour. They 
endeavour to measure ‘eating quality’, grading this 
variable on a ten-point scale, each point of which is 
given & detailed description. The panel is trained to 
agree on the association of the descriptive terms and 
the place on the scale. A major difficulty is to decide 
whether or not the level of saseeament remains 
reasonably constant over a period of time; quick- 
frozen fish stored at low temperatures show little 
change over months of storage and have some value 
as standards ; also, objective chemical measurements 
(total volatile bases) seam to agree fairly consistently 
with the position on the ‘eating quality’ scale given 
by the organoleptic assessments. 

Mr. J. M. Harries (Ministry of Food) also spoke on 
specialist grading tests and consumer acceptance 
trials. The consumer acceptance or preference tests, 
the results of which vary with standards of living, 
have usually a wide scatter of individual results 
about an average. When attempting to forecast 
consumer preference, the scatter is as important as 
the average. The relation of this variation to the 
economic concept of elasticity of demand was dis- 
cussed. In consumer preference tests, the food should 
be presented in the form in which it is normally used. 
One method employed is to offer flve samples, three 
(identical) of one kind, two (identioal) of &uother—& 
method useful in assessing the effect of alternative 
treatments on the flavour of & given food. 

For specialist grading tests, a limited panel of 
individuals of trained acuity is used; such tests are 
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not concerned primarily with likes and dislikes but 
are meant to elect a sensory analysis of flavour or 
other food characteristics, previously formulated in 


` ag precise & way as possible, and discussed beforehand 


by the panel. By such means, it is often possible to 
place different samples in a consistent order, or 
on & numerical soele. Mr. Harries reviewed some 
of the statistical methods of dealing with the test 
data. 
Dr. J. O. Irwin (London School of Hygiene and 
Tropical Medicine) gave an interesting statement of 
the biometrician’s point of view. There has been in 
the past & good deal of doubt as to the legitimacy 
of ence Ae the measurement of sensation, and 
whether only measurable quantities are the 
stimuli that evoke the sensation. His view is that 
the attempt to provide and classify such measure- 
ments has, nevertheless, to be made. He referred to 
the classification proposed by Chambers into (1) 
nominal, (2) ordinal, (3) interval and (4) ratio scales, 
and briefly described the use and limitations of each 
of theaé scales. The pragmatic approach to ordinal 
scales, not i y used in flavour asseeament, is 
often better than a too pedantic use of & precise form 
of metrio—an example was given of this from results 
on bacterial plate counta of milk. The biometric 
assessment of the properties of food, such as odour 
or flavour, is & type of assay not too dissimilar from, 
say, the biological assay of the amount of insulin in 
& given preparation. 
Dr. Irwin directed attention to a valuable pub- 
lication by the U.8. Department of Agriculture, 
namely, Bulletin No. 84 of the Bureau of Human 
Nutrition and Home Economics, 1950, in whioh & 
thorough examination of many aspects of the 
‘specialist grading’ type of test is given. He ended 
his talk by sorutinizmg from the biometric point of 
view some of the findings mentioned by the previous 


A short discussion followed the conclusion of cach 
of the five papers presented. 


OBITUARY 


Dr. Marc Dantels 


Dr. Marc DANIELS, & member of the Tuberculosis 
Research Unit of the Medical Research Counoil, died 
in London on March 8 at the age of forty-six. 
Educated in Manchester and Paris, he took Lus 
British medical qualification ın 1937 and, & few years 
later, entered the publio health fleld. After two 
years in Lincolnshire, however, he gained a scholar- 
ship at the Royal College of Physicians, a committee 
of which was directing a survey on the epidemiology 
and prevention of tuberculosis 1n young adults, under 
the Prophit Trust. From this point Daniels con- 
oentrated upon tuberculosis, and, after outstanding 
work in this survey during 1942-45, and in the 
preparation of its important report, which among 
other beneficial effects led to the official recognition 
of tuberculosis in nurses, laboratory workers and 
certain other categories as an industrial disease, he 
joined UNRRA as & consultant in post-war Europe. 
Some of his observations in this sphere were recorded 
in his Milroy Lectures to the Royal College of 
Physicians in 1949. 

In 1946 Daniels jomed the staff of the Medical 
Research Council, and thereafler was responsible for 
the practical co-ordination of two important lines of 
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inquiry undertaken by the Tuberculosis Research 
Unit under the direction of special committees of the 
Council. One of these was the controlled trials of 
BCG and vole bacillus vacoines in the prevention of 
tuberculosis in school-leavers, now being conducted 
in Birmingham, Manchester and the Home Counties ; 
the other was the nation-wide trials of the newer 
chemotherapeutic agents in human tuberculosis 
(streptomycin, p-aminosalicylio acid and isoniazid, 
the latter beihg still under test). Although Daniels’s 
moet abidmg interest lay ım epidemiology, his 
reputation was most enhanced by these—the first 
strictly controlled—chemothera ie trials in tuber- 
culoeis; the reports, prepared him for the com- 
mittee, received hi favourable comments in many 
countries, as much for their methods as for their 
content. Indeed, one of his main soientiflo contri- 
butions was the successful application of statistical 
methods to group studies in olmical tuberculosis. 
‘With the services of Prof. Bradford Hull as statistioal 
designer, and of Daniels as organizer, these trials 
constituted an advance in the evaluation of new 
drugs in acute and chronic disease. While occupied 
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Geography at Oxford : Prof. K. Mason 


Pror. K. Mason retires from the obair of geo- 
graphy in the University of Oxford at the end of this 
academic year, after twenty-one years service. He 
went to Oxford from the Survey of India, at & time 
when the last of many propoeals.for an Honour 
School in Geography was receiving favourable con- 
sideration from the University, and thus became heir 
to the Oxford tradition in geography. He wisely 
accepted the proposals without serious change and 
concentrated his efforts on making the new School 
work smoothly, on collecting & well-qualified staff, 
and, most successfully, on securing & building which 
could adequately house the growing number of 
students reading geography. The splendid lecture 
theatre, in the deaign of which he took an active part, 
is a fitting memorial to this side of his activities. 
Not least of his services was to induce the Drapers 
Company to provide three travelling scholarships. 
Under his administration the numbers have grown 
continuously from a mere handful in 1932 to about 
180 in the present year. He leaves the Honour 
School of Geography at Oxford firmly established and 
well fitted for expansion. 


Mr. E. W. Gilbert 


Mr. E. W. OBERT, who succeeds Prof. Mason, is 
the first Oxford man since the days of Sir Halford 
Mackinder to direct the Oxford School of Geography. 
Like Mackinder, he began by ing the Honour 
School of Modern History—im 1922. then gained 
all the distinctions possible at Oxford before the days 
of an Honour School of Geography, including the 
degree of B.Litt., for a thesis on the exploration of 
Western America, afterwards published by the Cam- 
bridge University Preas (1933). 
teaching post was at Bedford College, London. He 
next became joint head of the newly established 
Honour School of Geography in the University of 
ing. He returned to Oxford in 1986 as Rocke- 
feller research lecturer in human geography, and 
seven years later bocame reader in human geography. 
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with this work, Daniels served on many missions 
concerned. with tuberculosis, for the Foreign Office, 
the British Council, and the World Health Organiza- 
tion; he was & member of the Streptomycin Sub- 
committee of W.H.O.'s Expert Tuberculosis Com- 
mittee. 

Daniels brought enthusiaam, precision and modesty 
to all his work, and he developed many friendships 
at home and abroad. Having a world outlook on 
health problems, he was very conscious of the moral 
and social responsibilities of medical men and 
Boientiste in a world needmg peaceful development, 
but subjected to increasing strains and the threat 
of destructive uses of ical and scientific skill ; 
and he was interested in the Medical Association for 
the Prevention of War from ita formation. He had 
for many years been & member of the Association of 
Scientific Workers. He had many other interests, 
showing discriminating appreciation of art and drama, 
in both of which he took personal part. Daniels had 
two daughters by his first marriage, to Anne Burgess. 
In 1949 he married Kay Graw. 

_P. D’Anoy HART 
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Most of his very large number of contributions to 
geography deal with the human and regional aspecta 
of the subject, and this fect alone is some guarantee 
that the traditions of Oxford geography will be 
maintained. Moreover, Mr. Gilbert begins his career 
as professor with & full knowledge and experience of 
the Oxford School of Geography. Oxford is fortunate 
in retaining the services of one of her most devoted 
sons; the School of Geography has now an experi- 
enced and very competent staff; and Mr. Gilbert 1s 
fully qualified to maintain the high standards set by 
his predecessors. 


Meldola Medal, 1952 ; 


Tus Meldola Medal is the gift of the Society of 
Macoabreans and is awarded each year to the chemist 
who, being a British subject and lees than thirty 
years of age on December 81 in that year, ıs con- 
sidered to have shown the greatest promise as 
indicated by his or her published work. On the 
recommendation of the Council of the Royal Institute 
of Ohemi , two candidates have been adjudged 

and fore two Medals have been awarded 

for 1952 to T. L. Cottrell and Dr. B. C. L. Weedon, 
respectively. 

Mr. T. L. Cottrell 


Mr. COTTRELL in 1843 from the Univer- 
sity of Edinburgh and joined the Research Depart- 
ment of the Nobel (then Eixplosives) Divimon of 
Imperial Chemical Industries, Ltd. There he worked in 
the Organic Research Seotion until 1946, when be was 
sent to study in the Physical Chemistry Laboratory 
in Oxford and investigated the therm i 
of the ionization of some organic acids and adso same 
theoretical problems connected with molecular struo- 
ture. On his return in 1948 to the Nobel Division, | 
where he is now in of the Physical Chemistry 
Research Section, Mr. Cottrell became interested in 
the properties of gases at high temperatures and 
preasures, and in aspecta of chemical kinetics. buen 
a simple quantum mechanical model, he investiga 
ihe cost Of density ia qaolecular emergy add. id 
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collaboration with Dr. S. Paterson, used the resulta 
to derive an equation of state which could be applied 
in the oaloulation of the velocity of detonation of 
condensed explosives. In the course of this work an 
investigation was made of the conditions under which 
the virial theorem holds in such calculations. In 
chemical kinetics he has made a study of the pyrolysis 


breaking and unimolecular mechanisms and, im 
addition, is at present doing theoretical work on rates 
of energy transfer in gases. 


Dr. B. C. L. Weedon 


Dr. Wanpon was educated at Wandsworth School 
and at the Imperial College of Science and Tech- 
nology, London, and, after graduating in 1942, 
worked at the Imperial College on the reactions of 
acetylenic alcohols. He later jomed Imperial Chemical 
Industries, Ltd. (Dyestuffs Division), and spent two 
years in the research laboratories at Blackley. In 
1947 he was appointed to his present position as 
lecturer in organio chemistry at the Imperial College, 
and, with Bir Ian Heilbron, until the latter relinquished 
his chair, and then independently, he worked on 
compounds of the vitamin A type; 88 & result, 
several features in the relationship between biological 
(growth-promoting) activity and molecular structure 
were elucidated. Dr. Weedon has been working in 
the carotenoid fleld and has developed routes to the 
synthesis of methylbixin and some related oom- 
pounds. Another of his current interests is in fatty 
acids, and he is also associated with Prof. R. P. 
Linstead in developing anodio reactions of preparative 
vatue in organic chemistry. Such methods have, for 
example, been found to provide convenient routes 
to & wide variety of straight- and branched-chain, 
saturated and unsaturated, fatty acids. During this 
research & novel route to some vinylcyolopropanes 
was encountered. 


New Zealand i ee of Sclentific and In- 
dustrial Researc 


Mz. F. R. Cartacsan has recently retired from 
Bia ind in dota OE Bosco 
of the New Zeeland Department of Sorentiflo 

and Industrial Research, and has been succeeded by 
Dr. W. M. Hamilton, sssistant secretary in control 
of the agriculture and biology branches of the 
i of Canter- 


of the New Zealand Government Court at the 
Wembley Exhibition, London. Then, in 1927, he 
joined the newly formed Department of Scientific 
and Industrial Research, and from the first took & 
major part in the establishment of the Department 
on sound linee, helping the in the formidable 
task of establishing, equipping and staffing the many 
new units of the Department. In 1936 he also became 
chief executive officer of the Plant Research Bureau, 
which comprised the Plant Diseases Division, the 
Grasslands Division, the Crop Research Division, 
the Entomological Research Station, and the Botany 
Division, and he was y responsible for the 
development of agricul research in the Depart- 
ment. Mr. Callaghan was officially appointed assistant 
secretary in 1935, deputy secretary in 1939, and 
finally secretary and permanent head in 1947 in 
succession to Dr. E. Mareden. During his service 
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with the Department he has seen it grow from 6 
small beginning to a large organization of great 
importance to New Zealand goience, and the succcas 
of this expansion is in no small way due to his efforts. 
His successor, Dr. Hamilton, was educated at Auck- 
and Massey Agriculture 
of D.8o. for his survey of 


He joined the Department in 
1936 and in 1941 deputized for Mr. iore, "pa as chiof 
executive officer of the Plant Research Bureau. He 
was et assistant secretary in charge of the 
agricultural and biological branches in 1948. 


Research Expenditure In the United States 


FEDERAL expenditure in the United Btetes on 
soientific research and development during 1952 was 
1,839 million dollars, according to the National 
Science Foundation, and is estimated as 2,189 million 
dollars for this year and 2,327 million in 1954. Of 
this iture, the Department of Defence 
accounted for about 72 per cent in 1952, the Atomic 

Commission for 14 per cent, and the National 
Advisory Committee for Aeronautics and the Federal 
Security Agency for 4 per cent each, with a little 
more than 3 per cent for the Department of Agri- 
culture. The distribution ratios for the 1953-54 
estimates are similar. These figures may be com- 

with those given for industrial research and 
development in & preliminary report issued by the 
Research and Development Board, Department of 
Defense (Washington 25, D.C.). Based on & survey 
made during the middle of 1952 of about two 
thousand companies that are estimated to handlo 
85 per cent of all industrial research and devolop- 
ment in the United States, this report indicates that 
the 00-0 ting companies spent nearly two thousand 
million dollars on research and development in 1951, 
half of which was flnanced by the Federal Govern- 
ment, and 97 per cent of this government programme 
was sponsored by the Department of Defense and 
the Atomio Energy Commission. The survey covered 
some ninety-four thousand scientific workers and 
engineers and a hundred and forty thousand sup- 
porting workers ; of all these, more then half were 
employed in the electrical machinery, aircraft and 
chemical industries. Nearly 90 per cent of tho 
soientrflo workers and i wore working 1n 
manufacturing industries, and 55 per cent in the 
electrical machinery, aircraft and chemical indus- 
tries; more than & third were employed by leas than 
twenty companies which have research staffs of a 
thousand or more, and lees than 2 per oent were 
employed by six hundred companies with staffs of 
lees than five profeasional workers. ‘Tho electrical 
machinery, aircraft and chemical industries account 
for 55 per cent of research expenditure, but the 
chemical industry, which ranks third in respect of 

iture on research, received only 7 per oent of 
ita expenditure from Federal funds. The report refers 
to a greatly increased rate of turnover of soientiflo 
workers and engineers and to the vulnerability of 
industry engaged on defence research programmes to 
demands of military service. 


Royal Scottish Forestry Soclety: Centenary En- 
dowment Fund 
IN February 1964 there wil be an important 
forestry centenary, for, & hundred years previously, 
the Royal Scottish Forestry Society, the senior 
forestry society in the Britiah Commonwealth, was 
founded. Particularly from the beginning of the 
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eighteenth century, many Scottish landowners had 
pioneered in planting, and, in the middle of the 
nineteenth century, interest had been quickened by 
the introduction of conifers fram the Pacific slope of 
what was to become the north-west States of 1 the 
United States and British Columbia. From ite 
foundation, the Society haa stimulated and oo- 
ordinated interest and the development of forestry 
in Scotland; but its influence has been felt far 
beyond the bounds of that country. It helped to 
promote the establishment of chairs in forestry in 
the Universities of Edinburgh and Aberdeen, and it 
continues to strive to extend education in forestry. 
The Society has taken a leading part in advocating 
the need for a national forest policy and a State 
forestry department, and in the: lent posbwur 
period it has helped directly and indirectly to mould 
government policy m relation to private forestry. 
Like many societies in these days, its income is 
proving i for its necessary activities; & 
Centenary En Fund of £10,000 is therefore 
bemg started. Donations should be sent to the 
Treasurer, Royal Soottish Forestry Society, 7 Albyn 
Place, Edinburgh, 2. 


Nuclear Research In Yugoslavia 


Tum growth and devel t of nuclear research 
in Yugoslavia, and of the itut de Recherches sur 
le structure de la Matière at Vinoha, near Belgrade, 
is mainly due to the efforta of Prof. P. Savich, the 
pens head of the Chemistry Laboratory. When, 

in 1048, the building of the Institute was com- 
menoed, Prof. Savich was one of the only two men 
of science in Yugoslavia who could claim any previous 
experience of nuclear physios. Since then, however, 
about a hundred young physicists, chemists, mathe- 
maticians and engineers, many of wham have been 
trained in Yugoslav universities, have been gathered 
together to form the physics, chemistry, applied 
mathematios, electronics and biological sections of 
the Institute. The present director is 8. Dedijer, and 
Dr. R. J. Walen is in charge of the physics section. 
The Institute possesses a Cockoroft-Walton type of 
accelerator, giving 1:5 MeV., and preliminary studies 
for the construction of a nuclear reactor are being 
undertaken. The made and the standard 
achieved may be judged from the oolleotion of the 
first sixteen scientific articles published by members 
of the Institute, which has recently been issued 
(Heoueil de Travaun de VInstiad, 1; 1952. Pp. 120; 
from the Institute, Belgrade). Sux of the articles are 
in English, nine in French and one in German (with 
English summary). They deal mainly with instru- 
ments and techni useful in nuclear energy 
Tesearch, and inamds actialod on im amplifiers, 
‘a large-window rectangular B-partiole Geiger-Müller 
counter, the fluorimetric determination of uranium 
1n. ores, the determination of feeble concentrations of 
heavy water, the uses of mass spectrometers, glaas- 
- to-metal seals, the structure of electrolytically 
deposited copper, measurements of f-ray spectra, 
the retardation of neutrons, and particle track 
lengths in photogrephio emulsions. 


Presentation of Technical Information: 


SussmquENT to Prof. R. O. Kapp’s ‘lectures on 
‘The Presentation of Technical Information", given 
at University College, London, in 1947, an informal 
discussion group was formed which, in October 1948, 
entered on a formal existence under the title, 
Presentation of Technical Information Discussion 
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Group (Secretary: B. C. Brookes, University 
College, Gower Street, London, W.C.1). The objects 
of the Group are to interchange ideas and experience 
of the art of exposition, and to encourage the develop- 
ment of any methods of presenting technical informa- 
tion which promise to raise the general standard of 
exposition. A paper read at & meeting of the Group 
on November 19, 1952, by J. W. Godfrey, deals 
with the preparation and production of technical 
instruction manuals and has been issued as Group 
Paper D.G. No. 1. It discusses the qualifications of & 
tedka writer, the considerations which may lead 
an organization to set up & technical publications 
unit and the problems of co-ordination which may 
arise in such & writing unit. Some notes are also 
included on difficulties, such as formule, in the 
Lb al agers of typescript for letterpress, and on 
methods of production, including the production of 
illustrations. 


Health Education In Rumania 


In the summer of 1952 Dr. 8. Leff, medical officer 
of health to the County Borough of Willesden, visited 
Rumania, and he has recorded some of his impressions 
pf health activities in that country (Health Hduc. J., 
11, No. 1; January 1953). Before the War most 
Rumanian babies were born in home conditions of 
great ignorance and poverty ; doctors and midwives 
were almost unknown in rural areas. ing recent 
years the Rumanian Ministry of Health has built 
more than one thousand maternity hostels through- 
out the country, each with a doctor and midwife m 
attendance. These hostels are small; but, within a 
period of about two years, the number of mothers 
delivered under aseptic conditions in them rose to 
almost 100 cent. The combination of measures 
for health education.and the raising of the standard 
of the health services has resulted 1m a large reduction 
in the maternity mortelity-rates and in the halving 
of the infant mortslity-rates within four years. 
Another example of the results that oan be achieved 
by health education is the Rumanian experience in 
combating typhus. Up to the end of the War, 72,000 
og a pa ap from typhus annually, largely owing 
to dirt, lack of washing facilities and illiteracy. In 
1952 the number had fallen to a few hundred. This 
was accomplished as the result of an extensive health 
education campaign throughout the country. The 
succeas of this oampeign has been repeated with 
malaria, where the number of cases has been reduced 
from 50,000 annually to 5,000. 


Embryology of the Orobanchacez 


Otstanche tubulosa, like other members of the 
Orobanchaces (Personales), is & leafless total parasite, 
growing on the roots of Acaota and other trees. In 
an investigation of ita embryology, B. Tiagi (Lloydia, 
15, 8, 129; 1952) has found that the Tyo B&O iB 
not characterized by any unusual features, but after 
fertilization the embryo remains small and relatively 
undeveloped. In the amall mature seed the embryo 
is an ovoid structure with tissue differentiation but 
without differentiation of plumule, cotyledons or 
radicle. The cellular endosperm forms & rather feeble 
chalazal haustorimm but & very aggressive micropylar 
haustorium, with intercellular hyphal-ike branches 
which penetrate the integument. These endosperm 
developments, however, are general in ‘the auto- 
trophic Bcrophulariaces and are not correlated with 
the parasitic habit in Otetanohe. 
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Nutrition Soclety Conference on Scurvy 

Tux Nutrition Society is holding a two-day con- 
ference in Edi during May 22-23, in honour 
of the bicentenary of the publication of James Lind's 
“Treatise of the Scurvy’. After an opening ceremony 
in the University U Library, Surgeon Vice- 
Admiral Sir Sheldon Dudley will give an address on 
Lind, and Sir Edward Mellanby will then take the 
the chairmen at other 


Thirteen pepers 
aspecta of scurvy and vitamin O, of which six will be 
by authors from the United States and one each from 
Belgium, France and Holland. Further information 
can be obtained from Dr. C. P. Stewart, Department 
of Clinical Chemistry, Clinical Laboratory, Royal 
Infirmary, Edinburgh. 


The Night. Sky in May 


New moon oocurs on May 18d. 05h. 06m., U.T., 
and full moon on May 28d. 17h. 03m. The following 
conjunctions with the moon take place: May 10d. 
19h., Venus 4° 8.; May 14d. 11h., Mars 4? 8.; May 
25d. 09h., Saturn 8° N. Meroury is a morning star, 
rising at 4h. 15m. on May 1 and at 4h. on May 15, 
and is if superior conjunction on May 24, after which 
it becomes an evening star but is too close to the 
sun for the remainder of the month to be favourably 
seen, Venus, & morning star, rises at 8h. 30m., 2h. 
55m. and 2h. 20m. on May 1, 15 and 81, respectively ; 
ita stellar magnitude.is about — 4-2 during the 
month, and the visible portion of the illuminated 
disk varies from 0-1 to 0-36. Mars sets at about 
21h. during the month, which is an hour after the 
sun at the end of the month and it will then be 
difficult to observe. Jupiter sete at 20h. 50m. and 
20h. 15m. on May 1 and 15, respectively, and is in 
conjunction with the sun on May 25, after which it 
becomes & morning star but cannot be observed 
during the remainder of the month. Saturn 
rises in the afternoon, and some time after 
sunset remains visible until the early morning hours ; 
it is easily recognized by its proximity to Spica, and 
its stellar magnitude averages about 0-6. The 
T y pm meteor shower is &otive in the early part 
of May and is visible in the early-morning hours. 
For many yoars it has been believed that this shower 
was aseooi&ted with the debris of Halley'g Coniet, but 
recent work carried out by Prof. A. O. B. Lovell and 
his team at Jodrell Bank, University of Manchester, 
has thrown some doubt on this connexion, although 
further research is necessary before a definite pro- 
nounoement can be made, The velocities of these 
meteors obtained by radar methods at Jodrell Bank are 
leas than would have been ted from the debris of 
Halley's Comet, but the ts are not yet conclusive. 


Announcements 


Iw the Department of Nuclear Physics of the 
Australan National University, Canberra, Dr. B. D. 
McDaniel, associate professor of physica in Cornell 
University, has taken up his duties as a. visiting 
Fulbright Fellow, and Dr. J. H. Carver, formerly of 
the Cavendish Laboratory, Cambridge, has been 
appointed a research Fellow in the Department, 
working with Prof. E. W. Titterton on photo- 
disintegration problems. 

Tum Royal Dutch-Shell Group of oil companies is 
offoring & research studentship in geophysics, of value 
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£400 & year and tenable for two to three years at the 
University of Cambridge, which is open to men of 
any nationality lees than twenty-seven years old. 
Further information can be obtained from Mr. B. C. 
Browne, of Geodesy and Geophysics, 
Downing Place, Cambridge. Applications must be 
completed by July 1. 


Tun Development Commission is offermg & few 
to British honours graduates for treining in 
research problems in marine or freshwater scicnce, 
which is designed to fit them for employment either 
in the Fishery Research Services of the Ministry of 
Agriculture and Fisheries and the Scottish Home 
Department or in & marine or freshwater biological 
research institute. The grants are worth £250-£350 a 
year, with extra university fees paid, and are tenable 
initially for one year, but renewable up to & maximum 
of three years. Application forms, to be returned by 
May 20, can be obtained from the Secrotary, Develop- 
ment Commission, 6a Deen's Yard, Westminster, 
London, 8.W.1. 


N.Y. 


A &pECIAL summer course in the thermodynamics 
of equilibrium and non-equilibrium states will be 
given at the Massachusetts institute of Teshnology 
during June 20*July 10. The course, which is 
designed especially for teachers, research workers and 
development engineers, will provide an exposition of 
classical thermodynamics and explore the nowor 
extensions of the subject into the kinetics of processes 
in which non-equilibrrum states play an esential 


pert. Besides the ral lectures, & number of 
special topica will be Sasa: including & biography 
of Count Rumford (the bioentenary of whoeo birth 
at Woburn, Mass., has been celebrated this year), the 
thermodynamics of irreversible procesace, the third 
Jaw of thermod ics, the thermodynamics of 
compressible fluida, and critical pointa and transitions 
of the second kind and other related subjects. Further 
information can be obtained from the Director of the 
Summer Session, Room 3-107, Massachusotis Insti- 
tute of Technology, Cambridge 39, Maas. 


A BIBLIOGRAPHY On cholinesterases and the anti- 
cholinesterase drugs 1s being prepared by Dr. K.-B. 
Augustinsson, of the Biochemical Institute, University 
of Stockholm (Odengatan 63, Stookholm 6), covering 
all publahed (official and unofficial) reports and 
patente, oto., in this field. In order to facilitate the 
compilation of this bibliography, Dr. Augustinsson. 

that complete seta of relevant roprints be 
sent to him at the above address. If this 1s not 
le, he would be very grateful for bibliographical 


_ details, and also any further information such as 


possible future publications and the names and 
addresses of librarians who might be prepared to co- 
operate in gathermg together material. 
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i DEVELOPMENTS IN METHODS OF MICROSCOPY 


WELL-ATTENDED symposium and exhibition, 

organized by the Royal Microscopical Society 
(Industriel Section) in collaboration with the Spectro- 
scopy Group of the Institute of Physics, the Optical 
Group of the Physical Sooiety and the Physical 
Methods Group of the Society of Public Analysts 
&nd Other ytioal Ohemiste, was opened at King's 
College, London, on March 20 by Prof. J. T. Randall. 
Prof. Randall weloomed the co-operation of the four 
socicties concerned, which he said is & recognition 
that to-day microscopy is not the servant mainly 

_ of only one discipline, but of many. 

The meeting consisted of three sessions of papers 
in the anatomy lecture theatre, while an exhibition 
of & tus was staged in the Phymcs Laboratories 
at '8 College. In the first session, Dr. A. E. J. 
Vickers surveyed the use of the polarizing microscope 
m organic chemical research. Optical measurements 
such as refractive index, birefringence, can be made, 
which characterize and identify materials. He showed 
a number of microscopes of different design, as well 
as accessories such as universal stages, for meticulously 
orientmg crystals. Polarization was also the subject 
of two of the five short papers of the second session. 
Mr. E. G. Steward showed how X-ray analysis, 
together with examination of birefringenoe, can 
identify components of mixed minerals. He 
exhibited a ample hot stage for studying polari 
microscope interference figures of crystals at 
temperatures : 200°-300° O. could easily be obtained 
with negligible heat loss, cooling arrangements being 
unnecessary. Dr. R. Barer discussed polarization of 
the fluorescent light emitted by certain crystals, and 
Suggested this might be used for determining the 
orientation of molecular planes. 

Mr. M. G. L. Curties discussed the testing of 
microscope objectives with the Baker-Smith inter- 
ferometer, in which shear 18 obtained by birefringent 
elements. He showed interferograms of aberrant 
objectives and the effect of unsuitable cover glasses 
and immersion oils. Dr. H. H. Hopkins spoke on the 
influence of the uluminating aperture on optical 
mmages. The partial coherence of the lght in the 
object plane depends on the aperture of the illumin- 
ating system. Some resulte obtained by a general- 
ization of the diffraction theory of image formation 
were given, including the influence of aberration and 
condenser aperture on i of periodic structures, 
of lie oF negligible widih and of müreiglib edge, 
Dr. M. H. F. Wilkins described a solid fused 
ultra-violet microscope water-mmmersion objective of 
N.A. 0°90, constructed with spherical surfaces. The 
quartz/aluminium reflecting interfaces are internal, 
so that atmospheric deterioration is prevented. 
Photomicrographs as examples of the performance 
of the objective were exhibited : the same field taken 
in infra-red and in ultra-violet showed the relative 
quantities and distribution of hæmoglobin and 
nucleic acid in developing red calls. 

Among other exhibits was a double-refracting 
interference microscope with variable phase, shown 
by Mr. F. H. Smith. ‘the optically matched condenser 
and objective pairs with double-refracting com- 
ponente each exert a double-focus effect. The con- 
denser ilumungtes axially separated planes of the 
specimen with the same portion of the luminous 


source, while the objective brings the two separated 
planes into comcidence in the image plane. The 
interferenoe of the images is controlled by a double- 
RES phase-shifting system. Prof. 8. Tolanaky 
exhibited & device for showing the profile of a surface. 
The shadow of & thin opaque line thrown at an angle 
on to @ flat surface under the microscope appears 
straight, but if the surface is corrugatod the line 
faithfully contours the corrugations. An infra-red 
reflecting microscope of N.A. 0-8 and focal length 
18 5 mm. was demonstrated by Dr. W. C. Price; it 
is constructed with large mirrors to give a long 
working distance and to match the optics of an 
infra-red spectrometer. The focal length permits the 
objective to be used at the low m i 1008 
necessary for infra-red. work. Dr. P. M. B. Walker 
showed & densitometer for recording the density in 
photomicrographs by & double-beam system incor- 
porating a circular denmty wedge, and he and Dr. 
H. G. Davies showed & photomultiplier attachment 
for photometric microscopy. Dr. W. E. Seeds 
exhibited an ultra-violet monochromator for use with 
& microscope of low aperture and high dispersion. It 
is & reflecting system involving two Noam in of light 
through a 60° quartz priam : witha gouroe, large 
field arees can be illuminated monochromatically. 

In Mr. J. R. King's apparatus for ex&mining 
opaque objects by fluorescence microscopy, ultra- 
violet radiation suitably filtered from & high-pressure 
a ea source mercury vapour lamp is reflected on 
to the specimen from &bove by a Chapman and 
Aldridge illumin&tor with aluminized surfaces, as 
modified in the Beck-Chapman illuminator. A new 
technique for examinmg fine particles of such 
materials as coal, which is only translucent when 
thin, was demonstrated by Dr. R. G. H. Boddy. 
The particles are collected by the ‘delta’ technique, 
the deposition of the dust on a slide being watched 
under the microecope to obtain an adequately 
sized and distributed sample. The particles are then 
crushed by & specially designed condenser while the 
process is under observation, the measurements of 
the particles and the manner and resulta of crushing 
affording new information about them. A two- 
circle goniometer of unconventional design to provide 
& robust and simple apparatus for measuring crystal 
angles was exhibited by Mr. W. T. Moore and Mr. 
L. W. Codd. Dr. R. Barer and Dr. W. Weinstien 
demonstrated a microscope lamp demgned to fulfil 
the two conflicting requirements for Kohler ilum- 
ination: for high-power objectives & large aperture 
has to be filled, but the field of view 18 small, while 
for low-power work the field 18 large and the aperture 
small. The new lamp uses one fixed lens and two 
interchangeable lenses to provide combinations suited 
to objectives and condensers commonly used. 

A historical note was struck by Mr. F. O. Grigg, 
who illustrated, from the Royal Microscopical 
Society's collections, the development of the mioro- 
scope slide. Leeuwenhoek made special microscopes ' 
for individual objecta: the rotating object holder 
later became popular, with talo windows enclosing & 
variety of objects. The ivory slide held the fleld for 
more than & century, and early glass slides, also with 
& number of objects, were long and narrow. The 
first 3 in. x lin. glase slides were covered with ornate 
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peper covers: the present unoovered slide has now 
been used exclusively for upwards of fifty years. 

Finally, among the exhibits was & small eleotron 
mieroscope shown by Mr. R. H. Horne. 

The third session, & paper on cinemiorography, was 
given by Mr. R. MoV. Weston. He discussed the 
apparatus and general technique of filming through 
the microscope and the drffloulties that arise when 
cinecamera and microscope are harnessed together, 
mentioning vibration, weight, size of film and 
apparent changes of speed with magnification. He 
showed lantern slides of & number of famous pieces 
of apparatus and finished with a fascinating film he 
had made, the only one so‘far to have been taken 
at 3,000 exposures per sec. through the compound 
microscope: it showed what happened to the 
mercury at the constriction in & clinical thermometer 
immorsed in warm water. Mary DEMPSEY 


BRITISH NON-FERROUS METALS 
RESEARCH ASSOCIATION 


OPEN DAYS 


URING the week beginning March 23 the British 
Non-Ferrous Metals Research Association held 
open days during which, representatives of members 
and other dustrial companies, university staffs and 
government scientific workers were invited to visit 
the laboratories at Euston Street, London, N.W.1. 
A total of more than eight hundred persons went 
during the week, and, at & press conference held on 
the first day, some fifty newspapers and periodicals 
were represented. The equipment of the laboratories 
was demonstrated, and the Association’s present 
researches with some of those recently concluded 
were illustrated by exhibits. 

The work of the Association covers every aspect 
of metallurgy, meluding extraction, melting and 
casting, working, mechanioal and physical testing, 
corrosion, analysis and metal nish ing. Major 
research projecta, of which there are forty-two in 
hand at the moment, are selected from those problems 
which are of interest to groups of the Association’s 
members and which oan be more satisfactorily 
handled on & co-operative basis than in an individual 
works laboratory. Members co-operate with the 
Association’s staff, which exceeds one hundred and 
fifty in number, by making available through a 
number of advisory committees knowledge within 
the industry on the problem in question; in some 
cages, members cerry out in their own laboratories 
specific items in a research for which they have 
special facilities and try out some of the Association's 
investigations on a production scale for the benefit 
of other members. 

The exhibits at the open days naturally referred 
mainly to the work actually carried out in the 
laboratories in Euston Street and were too numerous 
for comprehensive description. The following notes 
solect a few items for special mention. 

Pressing of aluminium alloys. One of the difficulties 
in the production of sheet-metal pressings in the 
alumini alloys, whioh are otherwise 
the most suitable for this p , is the appearance 
of markings in the leas severely worked parts of the 
sheet due to uneven yielding. These are oalled 
stretcher/strain markings and are similar in appear- 
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ance to those occurring in steels. The truc nature of 
these markings has been investigated and the causes 
of their formation ascertained in the laboratories. 
From this basic knowledge practical recommendations 
for ther avoidance have been made, and the effective- 
nees of the measures suggested has been established 
by works trials carried out with the collaboration of 
several members. Tho industry 18 now in & position 
to supply ahiminium—magnesium alloy sheets which 
are not liable to these markings. 

Improvements in bronze foundry practice. Over 
many years the Association’s work in this field has 
established the principles governing the &voidanoe of 
gas and shrinkage unsoundness, and the present work 
is largely concerned with the application of this 
knowledge in industrial production. A special 
investigation is also being made in the use of insulated 
feeder-heads which not only improve the feeding of 
& casting but also greatly reduce both the weight of 
metal melted for & good casting and the Jabour 
involved in fettling. 

Triantum. Although some exaggerated statements 
have been made about titanium, there is no doubt 
that its remarkable strength and corrosion resistance, 
coupled with its relatively light weight (intermediate 
between aluminium and steel), make it an extremely 
ae material for many engineermg applications. 

© present high cost restricts very much its potential 
uses, but the prospects for the future are such as to 
make it important for Great Britam to play its share 
in the development of titanium alloys. The Associa- 
tion has investigations in this fleld in hand on behalf 
of the Ministry of Supply, and is provided with 
special equipment and experience in the techniques 
necessary for the handling of this highly reactive 
element. 

Prevention of corrosion. Many of the applications 
of non-ferrous metals in engineering pr&otioe depond 
on their intrinsically high corrosion resistance, and 
the urge to develop better materials for particular 
applications is very pressing. In the field of condenser- 
tube alloys, the Association is pre-eminent. Alum- 
inium brass, which is now very widely used in marine 
and land installations, was develo in the Associa- 
tion’s laboratories, and the 1al effect of iron 
additions in the 70/30 oupro-nickel alloy, which is 
widely accepted as the best all-round material for 
marine use, waa fully established by the Association's 


‘work. This was followed by the development of 


copper-nickel-iron alloya of low nickel content, 
which are easily worked by the coppersmith and are 
resistant to corrosion by moving sea-water. 

Similar work has been carried out on materials for 
the conveyance of fresh waters. For example, tho 
ocoasional pitting to which copper wa&ter-pipes are 
subject has been traced in part to a film of carbon 
formed during the annealing operation which, whon 
recognized, oan easily be avoided, and in part to the 
absence from some waters of a naturally occurring 
corrosion inhibitor. Attempts are at present in hand 
to isolate and identify this inhibitor. 

Metal economy. ‘Researches designed to improve 
the efficiency of the manufacturing operations or to 
lengthen the service life in & particular application 
all promote the economical use of metala, and most 
of the Association's work comes in this category. 
Some researches have, however, been specifically 
aimed at problems in this field, such as the recovery 
of copper from pickle liquors, reduced consumption 
of zino in galvanizing and more effective use of 
niokel in electroplating. 
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Metal finishing. One of the main investigations in 
the relatively newly formed Metal Finishing Labor- 
atory at Euston Street is on the use of nickel in 
electroplating. Other researches in that fleld, designed 
to improve ee: are those on the electroplating 
of aluminium chromium deposition. The 
plating of aluminium is difficult, due to a tendency 
of the basis metal to form a film which prevents 
proper adhesion of the deposit. This is overcome by 
the initial formation of & thin zino coating in one 
of two ways: chemical replacement, or electro- 
deposition. The conditions necessary to secure the 
optimum resulta in both these methods have been 
worked out, with marked improvement in industrial 
preotioo as @ result. 

Analysis. In the analytical fleld, the Association 
is responsible, apart from & vast amount of analysis 
required in its own investigations, for the develop- 
ment of new methods and apparatus. The exhibits 

days covered an extremely wide 
dne eae Ru cu. nant he een: 
ation of gases in metals. In the chemioal fleld great 
use is made of the polarograph (including derivative 


S vperioraghi u grate In the 
field o the Association has 
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oving the range and accuracy of the method. 
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DEODAR AS PENCIL WOOD 


NTIL recently the so-called Kast African cedar 

(Juniperus procera) from Kenys has held sway 
in Britain, the United States and elsewhere as pro- 
viding the highest class of pencil. Formerly the 
eastern red cedar of America (Juniperus virginiana) 
was widely used for pencil-making in the United 
States ; hea e Ere bes cle ecd E 
held pride of place for the best-class and highest- 
priced pencil. P other ires used for thia pu-poso 1 
the United States is the incense cedar (Libooedrus 
decurrens), which grows in California. The use of the 
beautiful Indian deodar wood (Cedrus deodara) for 
pencil slats is & new idea, due to the research work 
undertaken at the Research Institute at Dehra Dun, 
and Indian Forest Bulletin No. 149 (New Series) 

a brief account of this new application*. The 
Woods has Dean extenavely used ii dhe past for 
other purposes: after the Sikh Wars in the Punjab 
(1849), tbe province was taken over and the British 
made acquaintance with the deodar, bn 
xd bcp lere and 
building of stations and cantonments ; nie 
early 1800's, with the coming of thé railways, the 
wood was in even greater demand for making 


"tbe habitat of the deodar is the north-west Hima- 
laya uides inp uar ee It has a strong 
timber, of good grain and easy to work, and is free 
from warpage. The trees are felled on contracts by 
the mountain people, converted $n situ as required for 
logs or sleepers and floated down the mountain rivers 
to the part of the hills where they are collected in 


“Indian Forest Bulletm Beries). e EA i 
pat oe RT o By MCA ana at St n PRIN T7 
(Delhi: Manager o£ Publications, 1 


1.) ania Oa. 
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depots and built into rafts for the rest of the journey. 
The foresta-&nd work are mostly under the super- 
vision of the government forest department. From the 
work done at the Institute, it is claimed that the 
wood makes first-class pencils. Unfortunately, its 
oolour is light yellow ; it is thought the publio would 
be suspicious of the unusual colour, so the deodar 
slate are stained with a dye to a more popular colour. 
If the deodar pencil can be put on tho market at a 
paying price, the resulta should be satisfactory, for 
the consumption in India to-day is about half & 
million of pencils, of which the deodar will 
supply demand for higher quality pencils and 
save importe. 

In supplies of material it is hoped to make use of 
pert of the millions of oubio feet of sawn timber 
extracted every year as shipur; but perhaps more 
pertioularly- to ea euh the huge amount of off-cuws 
and small pieces left in the forest after the shipur 
conversion. The bulletin is silent as to the methods 
by which this material oan be oollected on the 
mountain-side in foreste where chain-felling is not 
practical, and it also gives no indication as to the 
costa of such collection. 


EARTHQUAKES DURING 1952 


URING 1952 there were eighty-nine earth- 

ee ee 
ee eee The grea 
est two had des 8} and about 8}, 
being rather iem then the ‘esas die wd dn 
known. One of the two occurred on March 4 from ` 
an epicentre near the east coast of Hokkaido, Japan. 
Fissures in the earth were caused, and & section of 
ihe oliff sank into the sea. Several bridges were 
damaged, railway lines were buckled and two trains 
were derailed. When buildings collapsed, fires were 
started. There was probably some geological fault 
displacement in the sea-bed also, as & tsunami with 
waves to eight feet high swept the coast and 
sanpo a Baking dest Gf hrener boata at Dane 
village. At least 31 people were killed and 169 
injured, and there was extensive damage to property. 

The other earthquake occurred on November 4 
fram an epicentre near the east coast of Kamchatka 
(me Nature, 170. 914; 1952). The epicentre, aa 
calculated from obeervations at eighty-one observ- 
atories by the workers at the International Seiamo- 
logical Association Oentral Station at Strasbourg, was 
situated at lat. 52-9? N., long. 1600-1? E., and the 
initial time was 10 hr. 58 min. 28 geo. a.u.t. The 
msocroseiamic effecta in Kamchatka are not yet 
known, but the earthquake started a great taunami 
which spread across the Pacifico Ooean and reached 
as far as the shores of New Zealand, the Hawaiian 
Islands and South Americe. 

During the past year five earthquakes. were reported 
greater than, 400 km., 
the one with the greatest fooal depth (700 km.) being 
on February 11 with ite epicentre in the Java Bea. 

There were & number of earthquakes in or near 

, and these included the following. ~ On 
January 8 an earthquake occurred with epicentre 
near Hasankale in Turkey, Erzurum being affected ; 
the shock caused damage to some 1,570 houses, and 
at least 94 persons were killed and 262 injured. On 
February 7 an earth at Arette in the Low 
Pyrenees, and on Feb 24 another near Worms 
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and Ludwigshafen m the lower Rhine valley, were 
both felt with intensity 7 on the Modified Mercadi 
scale. On February 22 &n earthquake took place with 
epicentre near Winster in Derbyshire. Chimney- 
stacks collapsed and walls of buildings, chiefly in the 
main street, collapsed ; some slight damage was done 
in the surrounding district, and it is lkely that 
movement took place along the Crich—-Cromford— 
Bonsall fault. The shock was accompanied by & 
sound lke a double explosion. On March 9 an 
earthquake was felt with intensity 8 at Etna in 
Sicily, and on the same day & strong one occurred 
in north-west Turkey. An earthquake with ın- 
tensity 7 was felt on May 20 at El Palmar in 
Spain. Shocks with intensity 8 occurred on 
June 8 at Pierre Longue (France), on June 13 at 
Perivola (Peloponnese Islands) and on June 26 at 
Riberra Quente, Azores. On September 29 an earth- 
quake was felt with intenmty 7 at Munchhausen and 
Soufflenheim in the lower Rhine valley, and on 
October 8 there was a shock in lower Alsace with the 
same intensity. Twelve people were killed and a 
hundred injured on October 22 in an earthquake in 
the Adans district in Turkey. 

Other earth causing property damage and 
casualties occurred as follows. On July 21 in the 
Tulare Valley in southern California an earthquake 
cauved extensive damage and several people were 
killed. The town most seriously affected was 
Tehachapi, some hundred miles north of Los Angeles. 
Permanent vertical ground movement at Beer 
Mountain fault was as much as one metre. On 
October 14 an earthquake from an epicentre at lat. 
8-6° N., long. 83? W., near the south coast of Costa 
Rica, resulted in casualties and property damage, as 
did one on October 28 in Haiti (epicentre at lat. 
18 5? N., long. 73-5? W.). On November 22 an 
earth e caused slight property damage in San 
Luis Obispo County, fornia. 

Reports have been received from the United States 
Coast and Geodetic Survey in co-operation with 
Science Service and the Jesurt Seismological Associa- 
tion, the International Seismological Association at 
Strasbourg, and from observatories at Aberdeen, 
Arkansas, Cleveland (Ohio), De Bilt 
(Netherlands), Durham, Fayetteville (U.S.A), Karls- 
ruhe, Kew, Pasadena, Perth (Western Australia). 
Stuttgart, Toledo, Wellington and the New Zealand 
stations (including Fiji), and Zurich and the Swiss 
stations. Ernust TILLOTSON 


EDUCATION IN INDIA 


‘HE first elections in free India under universal 
showed that a large proportion of voters 
had voted not for any particular cause, or person, 
but for the sacred bull (Sotence and Culture, 18, No. 1; 
July 1852). Congrees, which now holds power, had 
long been mindful of the importance of educational 
reforms. So far baok as the Karachi season of the 
Indian National Congress of 1931, a resolution was 
passed defining the fundamental rights’ of citizens 
and stating in its preamble that to enable the masses 
to appreciate what Swaraj would mean to them, 
Congress should provide for free and compulsory 
education. 
Since independence, the National Government has 
been seriously tackling this problem. A large number 
of committees was appointed to consider general 
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educational matters. Among them was tho Kher 
Committee, which recommended that: (1) a fixod 
percentage of central and provincial revenues—about 
10 per cent of the central and 20 per cent of the 
provincial—should be earmarked for education by 
the respective Governments; (2) about 70 per cent 
of the expenditure on education should be borne by 
Provincial Governments, including local bodies, and 
the remaining 30 per cent by the Central Govern- 
ment; (8) all contributions for education approved 
by the Provmoial and Central Governments should 
be exempted from income tax. 

The percentages recommended by the Kher Com- 
mittee were not large. In certain States of the 
United States of America, nearly 30 per cent is 
spent on education, and in one State nearly 40 per 
cent. Apart from Mysore, which was already spending 
a larger percentage on education, no other major 
State, excepting a few like Bombay and Madras, 
have given serious attention to the Kher Committee's 
recommendations. 

A comparison of State finances for 1951-52 shows 
that the total educational budget of all the States 
amounted to Rs. 65 crores, which is about 14.8 per 
cent of the total budgets of the various States against 
the Kher Committee’s recommendation of 20 per 
cent. From these figures it is clear that the attempts 
to remove ‘illiteracy’ in the Indian Union has fallen 
short of the objective of Congress. 

When Shri B. G. Kher’s Committee recommended 
that 10 per cent of the central budget should be 
spent on education, it was implied that the bulk of 
it should be spent on hi and professional educa- 
tion. Ten per cent of central budget comes to 
80—40 crores of rupees, while the actual expenditure 
by the Central Government has varied between 3 and 
6 crores. 

The University Commission, appointed by Govern- 
ment on November 4, 1948, supported the National 
Planning Committee and Kher Committee’s recom- 
mendation that democracy depends for ita very lifo 
on & high standard of general, vocational and pro- 
fessional education. The academic problem has 
assuméd new shapes. India now has a wider 
conception of the duties and responsibilities of 
universities. ‘They have to provide leadership in 
politics, administration, the professions, industry and 
commerce. They have to meet the increasing demand 
for every type of higher education, literary and 
scientific, technical and professional. It is for the 
universities to create knowledge and train minds who 
would bring together material resources and human 

eg." 

The Commussion found that the universities were 
un&ble to carry out these responsibilities because 
their finances were totally inadequate. 

Like the Kher Committee, it recommended that 
the Central Government should make large grants 
for higher education through & properly constituted 
agency. 

The Commission is aware that the Central Govern- 
ment has taken the responsibility of maintaining the 
Universities of Banaras, Aligarh and Delhi (and now, 
the Visva Bharati), and that a large amount of money 
has been grven as grants to meet the needs of theso 
universities. While welcoming and appreciating the 
grants that have so far been given, the Commission 
has suggested that, even though grants to other 
universities are mainly provincial responsibilities, 
they should also be the concern of the Central Govern- 
ment at least so far as postgraduate education and 
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research are concerned. The Commission noted with 
appreciation that grentae to universities have been 
given by the Government of India in recent years, 
but hoped that there would be a more systamatized 
1»ethod of giving these grante on the advice of & 
résponsible tod 


MICROSOMAL PARTICLES OF 
. NORMAL COW’S MILK 


By Dr. R. .K. MORTON 
Biochemical Laboratory, Untversity of Cambridge" 


ITHERTO, cow's milk has been considered to 

contain particulate components belonging to 
three categories, namely: (1) blood cells, leucocytes, 
bacteria and other readily sedimentable ‘foreign’ 
material; (2) butterfat globules; and (3) particles 
of the casein — calcium phosphate complex. How- 
ever, it has recently been shown that lrpoprotein 
particles, with which the alkaline phosphatase is 
firmly associated, also oocur in milk?*. Disruption of 
the lmpid-protem bonds by treatment with n-butanol 


releases the alkaline phosphatase into true solution)”. _ 


In order to obtain the lipoprotein particles, whole 
milk was centrifuged (2,500 g, 45 min.) and the cream 
layer removed and repeatedly washed with distilled 
water. After e ties the buttermilk Bo obtamed 


was centrifuged at high speed (14,000 g, 45 min.). 
The red-brown lipoprotein precipitate was then 


under 
similar conditions to obtam & pure white precipitate 
of oaseih. In this way both the lipoprotem and casein 
complexes were isolated by methods expected to 
produce only & minimum of denaturation or other 
modification, although the recovery was by no means 
quantitative. 

The properties of the two materials are compared 
in the accompanying table. 


COMPARATIVE PROPHETIES OF CASEIN AND LIPOPROTEIN PARTICLES 
Or NORXAL Cow's Mixx 





HM pue 
OL depom EE 


ar of cytochrome c 
pre KE pony ME aol nitrogen (at 


The difference between the two protein complexes 
is unmediately t. The relatively high lipid 
content (most of which is pun upin) and the con- 


siderable enzymic activity of the lipoprotein preparas- 
tion suggesta that this was obtamed relatively free 


of contaminant casein. Moreover, the very low 
enzymic activity of the casem precipitate mdicates 
that it was only slightly contaminated with lrpo- 
protein particles. 


+ Present address: Department of Blochemistry, Unlveruty of 
Melbourne, Australta. 
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Partial separation of the casein from the lpo- 
protein particles has also been obtained by removing 
the former as paracasein by the action of orystalline 
rennm. However, other methods of separation, such as 

- by precipitation of casem at the isoelectric point, with 
salts or with organic solvents, result ın oo-precipitation 
of the lipoprotein particles. Hence casein prepared by 
these methods will always contain this rotein 
impurity, which may account for some of the hetero- 
geneity ascribed to so-called ‘purified’ casein‘. 

The chemical and enzymic characteristics of the 
lipoprotein complex as shown in the table are very 
similar to. those of the microsomal particles from 
animal tissues’. Therefore, it is considered that these 
lipoprotein particles of normal oow's milk ghould be 
called ‘milk microsomes’. Furthermore, since the 
alkalme phosphatases of milk and of mammary gland 
are identical, it appears that the microsomes are 
released into the milk from the secretory oells of the 
gland. The isolation of microsomes from an animal 
secretion without prior homogenization or other 
disruptive treatment mdicates that these particles 
occur as such ın the cells. 

Microsomes have been considered to be derived by 
fragmentation of mitochondria**. However, it is 
clear that the milk microsomes could not have been 
obtained in this way. The failure to demonstrate 
either sucomic dehydrogenase or cytochrome oxidase 
in any of the precipitates from milk indicates that 
mitochondria (with which these enzymes are firmly 
associated) are virtually absent. They apparently 
are not released into milk during normal secretion. 
The signiflpanoe of the presende of microsomes and 
absence of mitochondria is the subject of further 
investigation. 

The factors which influence the release of micro- 
somes into milk from the secretory cells of the 
mammary gland have not yet bean studied. It seams 
likely, however, that more microsomes will be 
released during diaturbance of normal functioning of 
the gland, as, for example, during mastitis infection, or 
towards the end of lactation. The alkaline phosphatase 
activity of mlk rises under both these influences’. 
Thiouracil treatment also increases the phosphatase 
activity of milk*!*, in contrast to thyroxine". It 
seems very probable that these compounds affect the 
release of the milk microsomes, rather than the 
phosphatase activity of the microsomes themselves. 
Therefore, caution ig urged against concluding that 
the change in activity of milk is an indication of 
similar changes in the enzymic activity of the 
mammary gland itaelf1*. 

The association of xanthine oxidase activity with 
microsomal pertioles has not previously been demon- 
strated. It is therefore of interest that microsomes 
from liver have also been found to have high activity. 
It now seems important to determine whether the 
properties of the particle-bound xanthine oxidases 
differ from those of the flavoprotein obtamed in 
solution either by proteolytic or lipolytic &ction!* or 
by butanol treatment. 

‘Electron micrographs of the casein particles and 
the milk microsomes have shown that both are 
spheroidal m shape. The microsomes, however, do 
not show the same tendency to clump in regular forma 
as do the casein particles; they are much leas dense 
and they often appear somewhat flattened. Both 
types of particles vary in size, from & maximum of 
about 250 diameter, diminishing beyond the 
limits of resolution with the equipment avaiable 
(leas than 30 my). 
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In endeavouring to obtain an active preparation 
of the ‘virus’ responsible for transmissible carcinoma 
in mioe, different workers have employed centrifuging, 
either of untreated milk, or of milk after coagula- 
tion of casein with chymotrypein!*. The precipitates 
80 obtained would certainly contain both casem and 
microsomal particles, the latter predominating where 
chymotrypsin treatment was used. Comparison of 
the electron micrographs obtamed in the present work 
with those of particles separated from milk of mice 
having mammary oarcinom&?-!5 confirms this view. 
Consequently, the claim that virus particles have 
been demonstrated in the sedimented material from 
infective milk cannot be considered as established. 
Moreover, the apparent relationship between the 
occurrence of human breast carcinoma and the 
number of particles found in milk!* might well be 
explained by the release of & greater number of 
microsomes into milk from diseased oelle. This would 
become particularly apparent m human milk, since 
the casein content (0-5 per cent) is Bo very much 
lower than that of cow’s milk (3 per oent). The 
possibility that the milk microsomes themselves may 
carry the infective agent which is concerned in 
inducing carcinoms in susceptible mice is at present 
being investi 

I wish to thank Mr. R. W. Horne, formerly of the 
Cavendish Laboratory, Cambridge, for taking the 
electron micrographs. I am grateful to Dr. M. Dixon 
for his contin interest and advice in this work, 
and to the Gowrie Scho Trust Fund of Aus- 
tralia and the Agricultural Research Council of Great 
Britain for fmancial support. 
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MEASUREMENT OF WIND 
CURRENTS IN THE SEA BY THE 
METHOD OF TOWED 
ELECTRODES 


By K. F. BOWDEN 
National Institute of Oceanography 


T was first pointed out by Faraday that when a 
stream of water flows through the earth’s magnetio 
fleld an electromotive force should be induced in it. 
Experimente made hy Faraday himself, by i 
electrodes in the River Thames from Waterloo Bridge, 
failed to detect this e.m.f., owing to polarization of 
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the electrodes and other experimental diffieultiee. 
Since then, measurements made on various sub- 
marine cables showed voltages related to the velocities 
of the tidal streams in their vicinity. In 1918, Young, 
Gerrard and Jevons! carried out experiments in the 
English Channel, using both fixed electrodes and 
electrodes towed in tandem behind & vessel. Their 
showed clearly the existence of the 

induced e.m.f.'s due to tidal currents. In 1946, 
Longuet-Higgins* made measurements of the potential 
differences across pairs of fixed electrodes in the 
ee ee 
tential gradients generated by water flow in & 
uds channel. Since 1046 a form of equipment 
using towed electrodes, and known as the geomagnetic 
electro-kinetograph (G.E.K.), has been developed in 
the United States and used in a number of U.B. 
oceanographic and survey vessels to determine surface 
currents in the ocean (Von Árx*) The method of 
towed electrodes has also bean used during recent 
cruises of the R.R.8. Discovery II, using quite simple 


1f a stream of water is moving horizontally with & 
velocity of V cm./seo. and the vertical component of 
the earth’s magnetic intensity is Z gauss, then the 
e.m.f. induced in a filament of water of length 1 om., 
transverse to the direction of flow, is given by 
E = VZ; x 10-* volt. (1) 
Ita direction is from right to left, in the northern 
magnetic hemisphere, as one faces downstream. If 
there is & conducting return path below the moving 
water, a ourrent will flow, the current density + being 
given by 
i = Efl + p), 


where p is the gpeaiflo resistance of the moving water, 
and pọ’ may be termed the effective specific resistance 
of the return path. Then the potential difference 
measured by & voltmeter connected across & pair of 
fixed electrodes, distant } apart, would be 


6, = E — pls = E[1 — o/(p + p^] (2) 


If, however, the electrodes and the voltmeter are 
attached to & veasel drifting with the water, an e.m.f. 
E will also be induced directly in the conneoting 

wires, and the potential differance actually measured, 
ey, will bo the diffarenoa between this and the potential 
difference in the water, that is: 


(3) 


It is seen that the method of drifting electrodes iB 
most sensitive when p’ «& p. This is the case when 
the flow extends only to a depth whioh is small com- 
pared with the total depth of water, so that the 
lower layer of water acts as & low-resistance return 
path for the electric current. 

In the towed-electrode equipment used 1n Discovery 
II, the electrodes are of the non-polarizing silver/ 
Bilver-ahloride type, packed in glass wool in a oylin- 
drical "Tufnol' casing, which contains a number of 
holes to allow acceas to the water. <A two-core 
rubber-oovered cable serves for making electrical 
connexion to the electrodes and for towing tham. 
The distance between the electrodes is usually 100 yd. 
and, with this ion, the sensitivity is approx- 
imately 2 millivolta per knot when Z is about 0-4 


6 = 6; — H = — ph = — pBi/(p + ^). 
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gaus. On board, the two canductors are connected 
tothe input of a D.o. amplifier, the output of which 
operates & pen recorder. A resistance-capacitance 
filter, with & time constant of approximately 
30 meo. may bo connected across the input to the 
amplifier, to reduce signals due to the componsnt of 
partiale velocity of the waves. 

When the electrodes are baing towed, the potential 
difference measured depends on the component of 
drift of the ship and eleqtrode system at right-angles 
to the direction of towing, the forward speed of the 


ship being immaterial. By making observations on : 


two courses at right-angles, the drift of the surface 
water may be determined in magnitude and direction. 
Tt 18 also necessary that a change of course of 180° 
should be made periodically to determine the ‘zero 
point’ of the potential difference and eliminate slow 
changes in the eleotro-ohemioal potentials of the 
electrodes. One way of fulfilling these conditions is 
by steaming in squares, that ig, changing course by 
90° at regular intervals. 

The towed-electrodes method. is well suited to the 
measurement of wind drift in deep water, since the 
drift is unlikely to extend to & depth greater than about 
50 fathoms. An example of its use for this purpose, 
- ehowing the development of & drift current following 
& ohange in the wind, was obtained during & reoent 
cruise of Discovery II. At noon on October 12, 1952, 
Discovery II was in position 47° 50’ N., 12° 80’ W., 
in & depth of about 2,400 fm. After blowing from 
weat-north-weet during the morning, the wind had 
dropped to ‘light airs‘ by noon. Soon afterwards, it 
started to blow from the south-east and freshened, 

an & of 18 knota by 1600 hr., 
255knots at 1700 hr. and 30 knots at 1000 hr. A 
series of towed-electrode measurements was started 
at 1280 hr., the vessel steaming in squares, changing 
course by 90° every half-hour. 

The accompanying diagram shows, in veotor form, 
the drift currents as computed from these measure- 





^, 
% 


II, October 12, 1902. Current vectors, derived from 
e observations, and wind 
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mente. Each full-line arrow shows the direction and 
Te of drift, as computed from moeasurementa on 

four legs of a square, obtained during the period 
of 2 hr. centred on the time marked against the 
arrow. The corresponding wind vectors are shown 
by the broken-lme arrows. 

The 1830-hr. vector shows the drift as 0:12 knot, 
setting approximately towards south-south-west, and 
at 1400 hr. the drift had decreased to 0:05 knot in 
the same direction. The 1430-hr. vector, however, 
shows a drift of 0-16 knot m direction west by north. 

t vectors show the drift to be turning 
farther towards north-west and i ing in mag- 
nitude. By 1730 hr. the speed was 0-30 knot, bearmg 
301? (true). Afterwards the speed did not increase 
appreciably, although the direction continued to veer. 
Between 1800 and 2200 hr., the direction varied 
between 316° and 388° ; but the variations are 
probably withm the experimental error. Taking the 
mean of the determinations from 1800 to 2200 hr., 
the drift was 0-29 knot in direction 826°. The mean 
of the wind determinations from 1700 to 2100 hr. was 
28 knota, blowing towards direction 308°. Thus the 
magnitude of the drift was about 1-0 per cent of the 
wind speed and its direction 18° io the right of the 
wind. After 2100 hr. the wind dropped, and at 
2130 hr. was 10-25 knots, variable in direction. By 
2200 hr. it had backed to north-north-east and increased 
to 40 knots. It appears from the meteorological charts: 
that the coentre of a small, but intense, depression 

slightly to the south of the ship’s position at 
2100 hr. The 2200-hr. drift vector (based on measure- 
menis taken between 2100 and 2300 hr.) shows no 
Iepous to the chango'in windidireobiori, end could 
scarcely be expected to do so. 

It is of interest to compare these observations with 
the classical theory of wind drift, due to Ekman‘. 
According to the theory, the surface drift, after the 
steady state has been reached, should be 45° to the 
right of the wind (in the northern hemisphere) jene 
ite magnitude v, should be given by 

v, = 0-0127 W (sin q)-'1, 


where W 1g the wind speed and o the latitude. Taking 
p = 48°, gives v, = 0.0148 If the’ water is 
initially at rest and a wind suddenly starta to blow 
and then remains steady, the surface current should 
reach & com: le with the steady-state value 
after about 2$ hr., in this latrtude. The direction of 
the surface current should approach its final value 
more slowly, and after 24 hr. ahould be approximately 
18° to the right of the wind. 

The observed drift had a speed only about two- 
thirds of that predicted. by theory for & current 
generated by the local wind. The discrepancy may be 
due, in part, to the presence of another current oon- 
Stituent which is independent of, or lees readily 
affected by, the local wind. Current charta indicate 
that, in this part of the north-east Atlantio, there is 
a general drift towards the south-east, which would 
be almost directly opposed to the wind drift observed 
on October 12, and would thus reduce iw cae aa ( 

These observations illustrate the rapid 
do ee as e iue E 
such changes in drift may readily be determined by 
the towed-electrodes method, using simple recording 


apparatus. ; 
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MOLECULAR STRUCTURE OF 
NUCLEIC ACIDS 


A Structure for Deoxyribose Nucleic Acid 


wish to suggest a structure for the salt 

of deoxyribose nucleio acid (D.N.A.). This 

structure has novel features which are of considerable 
biological interest. 

A structure for nucleic acid has already been 
proposed by Pauling and Corey!. They kindly made 
their manuscript available to us in advance of 
publication. ir model consista of three inter- 
twined chains, with the phosphates near the fibre 
axis, and the bases on the outaide. In our opinion, 


this structure is unsatisfactory for two reasons:' 


(1) We believe that the material which givea the 
X-ray diagrams is the salt, not the free acid. Without 
the acidic hydrogen atoms it is not clear what forces 
would hold the structure together, especially as the 
negatively charged phosphates near the axis will 
repel each other. (2) Same of the van der Waals 
distances appear to be too small. 

Another three-chain structure has also been sug- 
gested by Fraser (in the preas). In his model the 
phosphates are on the outaide and the bases on the 
inside, linked together by hydrogen bonds. This 
structure as described ıs rather ill-defined, and for 
this reason we shall not comment 
on it. ' 

We wish to put forward & 
radically different structure for 
the salt of deoxyribose nucleio 
acid. This structure has two 
helical chains each coiled round 
the same axis (Bee diagram). We 
have made the usual chemical 
assumptions, namely, that each 
chain consists of phosphate dı- 
ester groupe joining f-D-deoxy- 
ribofur&noee residues with 3',5' 
linkages. The two chains (but 
not their bases) are related by a 
dyad icular to the fibre 
axis. Both chains follow right- 
handed helices, but owing to 
the dyad the sequenoes of the 
atoms in the two chaims run 
in oppoerte directions. Each 
chain loosely resembles Fur- 
berg’s* model No. 1; that is, 
the basea are on the inside of 
the helix and the phosphates on 
the outaide. The configuration 





rib aribo tne of the sugar and the atoms 
two hos 1 1 , 

gn heen near it is close to Furberg's 
zontal rods the pairs of standard configuration’, the 
together. nthe vaa sugar being roughly perpendi- 
line marks tho fibre axis 


cular to the attached base. There 
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is & residue on each chain every 8-4 A. in the z-direc- 
tion. We have assumed an angle of 36° between 
adjacent residues in the samo chain, so that the 
structure repeats after 10 residues on each chain, that 
is, after 34 A.- The distance of a phosphorus atom 
from the fibre axis is 10 A. As the phosphates are on 
the outaide, cations have easy access to them. 

The structure is an open one, and ita water content 
is rather high. At lower water contents we would 
expect the bases to tilt so that the structure could 
become more compact. 

The novel feature of the structure ig the manner 
in which the two chains are held together by the 
purine and pyrimidine bases. The planes of the bases 
are terpenlar to the fbs exis They are joined 
together in paira, a single base from one chain being 
hydrogen-bonded to a single base from the other 
chain, so that the two lie side by side with identical 
s-00-ordinates. One of the pair must be & purine and 
the other a pyrimidine for bonding to ocour. The 
hydrogen bonds are made as follows : purine poartion 
l to pyrimidine position 1; purine position 6 to 
pyrimidine position 6. 

If it is assumed that the bases only occur in the 
structure in the most plausible tautomeric forms 
(that is, with the keto rather than the enol oon- 
figurations) it is found that only specific paira of 
bases can bond together. These pairs are: 

(purine) with thymine (pyrimi ) and guanine 
(purine) with cytosine (pyrimidine). 

In other words, if an adenine forms one member of 
& pair, on either chain, then on these assumptions 
the other member must be thymine; similarly for 
guanine and cytosine. The sequence of bases on 6 
single chain does not appear to be reetrioted in any 
way. However, if only specific parre of bases oan be 
formed, it follows that if the sequence of bases on 
one chain is given, then the sequence on the other 
chain is automatically determined. 

It has been found I tally* that the ratio 
of the amounta of to thymine, and the ratio 
of guanine to cytosine, are always very close to unity 
for deoxyribose nucleic acid. 

It is probably impossible to build this structure 
with & ribose sugar in place of the deoxyribose, as 
the extra oxygen atom would make too olose a van 
der Waals contact: 

The previously published X-ray data'* on deoxy- 
ribose nuoleic acid are insufficient for & rigorous teat 
of our structure. Ño far aa we oan tell, it is roughly 
compatible with the experimental data, but it must 
be regarded as unproved until it has been checked 
against more exact resulta. Some of these are given 
in the folowing communications. We were not aware 
of the details of the resulta presented there when we 
devised our structure, which reeta mainly though not 
entirely on published experimental date and stereo- 
chemical argumenta. 

) escaped our notice that the specific 
pairing we have postulated immediately suggests a 
le copying mechanism for the genetic material. 

Full details of the structure, including the con- 
ditions assumed in building it, together with a set 
of co-ordmatesa for the atoms, will be published 
elsewhere. 

We are much indebted to Dr. Jerry Donohue for 
constant advice and criticiam, especially on inter- 
atomic distances. We have also been stimulated by 
& knowledge of the general nature of the unpublished 
experimental resulte and ideas of Dr. M. H. F. 
Wilkins, Dr. R. E. Franklin and their co-workers at 
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Molecular Structure of Deoxypentose 
Nucleic Acids 


Warme the biological properties of deoxypentose 
nucleic acid suggest & molecular structure con- 
teining complexity, X-ray diffraction studies 
descri here (of. uryt) show the basic molecular 
configuration has great simplicity. The purpose of 
this communication is to describe, in & preliminary 
way, some of the experimental evidence for tho poly- 
nucleotide chain ion being helical, and 
existing in this form in the natural state. A 
fuller account of the work will be published shortly. 

The structure of deoxypentose nucleic acid is the 
game in all species (although the nitrogen base ratios 
alter considerably) in nuclecprotein, extracted or in 
cella, and in purified nucleate. The same linear group 
of Pe chains may pack together parallel 
in different ways to give oryatalline!, semi-crystalline 
or ine material. In all cases the K-ray 

i ion photograph consiste of two regions, one 
determined largely by the regular spacing of nuoleo- 
tides along the cham, and the other by the longer 
spacings of the chain configuration. The sequerice of 
different nitrogen bases along the chain is not made 
visible. 

Oriented paracrystalline deoxypentose nucleic acid 
(‘structure B’ in the following communication by 
Franklm and Gosling) gives & fibre diagram as shown 
in Fig. 1 (of. ref. 4). Astbury that the 
strong 3-4-À. reflexion oorreepo to the inter- 
nucleotide repeat along the fibre axs. The ~ 84 A. 
layer lines, however, aro not due to a repeat of & 

lynuoleotide composition, but to the obain con- 
fecration repeat, which causes strong diffraction as 
the nucleotide chains have higher density than the 
interstitial water. The absence of reflexions on or 
near the meridian immediately suggests æ helical 
structure with axis parallel to fibre length. 


Diffraction by Hellces 


Tt may be shown! (also Stokes, unpublished) that 
the intensity distribution in the diffraction pattern 
of a series of pointe equally spaced along & hehx is 
given by the squares of Bessel functions. A uniform 
continuous helix gives & series of layer lines of spacing 
corresponding to the helix pitch, the intensity dis- 
tribution along the nth layer line being proportional 
to the square of Ja, the nth order Bessel function. 
A straight line may be drawn approximately through 
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the innermost maxima of each Bessel function and 
the origin. The angle this line makes with the equator 
is roughly equal to the angle between an element of 
tho helix and the helix axis. If & unit repeata n times 
along the helix there will be & meridional reflexion 
(J,3) on the nth layer line. The helical configuration 
produces side-bands on this fundamental frequency, 
the effect! being to reproduce the intensity distribution 
about the origin around the new origin, on the nih 
layer line, corresponding to C in Fig. 2. 

We will now briefly analyse in physical terms some 
of the effects of the shape and size of the repeat unit 
or nucleotide on the diffraction pattern. First, if the 
nucleotide consists of a unit having circular symmetry 
about an axis parallel to the helix axs, the whole 
diffraction pattern is modified by the form factor of 
the nucleotide. Second, if the nucleotide consista of 
a series of points on 6 radrus at mght-angles to the 
helix axis, the phases of radiation scattered by the 
helices of different diameter passing through each 
point are the same. Summation of the corresponding ' 
Bessel functions grves reinforcement for the inner- 























mam at a given radius proportional to the radius, i 
C an the tenth layer le atm fonctions are plotted for an outer 
diameter of 12 A. 
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most maxma and, in general, owing to phase differ- 
ence, cancellation of all other maxima. Such a system 
of helices (corresponding to & spiral staircase with the 
core removed) diffracts mainly over & limited angular 
range, behaving, in fact, like & periodic arrangement 
of flat plates inclined at a fixed angle to the axis. 
Third, if the nucleotide 1s extended as an aro of & 
circle in & plane at right-angles to the helix axis, and 
with oentre at the Tee the intenmty of the system 
of Beasel function layer-line streaks emanating from 
the origm is se ef owing to the phase differences 
of radiation from the helices drawn each 
point on the nucleotide. The form factor is that of 

the series of points in which the helices intersect a 
plane drawn through the helix axis. This part of the 
diffraction pattern is then repeated as & whole with 
gna CE 2). Henoe this aspect of nucleotide 
affects the fone and peripheral regions of 

layer line differently. 


Interpretation of the X-Ray Photograph 


It must first be decided whether the structure 
consists of easentially one helix giving an intensity 
distribution along the layer lines corresponding to 
Jj, Jy Ja ..., Or two similar co-axial helices of twice 
the above size and relatively displaced along the axis 
a distance equal to half the pitch giving Ji, Je Ye.. o 
or three helices, eto. Examination of the width of the 
layer-line streaks the intensities oo 
more closely to Jı’, Ja’, Ja? than to J,*, JA, J"... 
Hence the dominant helix has & pitoh of ~ 84 A., 
and, from the angle of the helix, rte diameter is found 
to be ~ 20 A. The strong equatorial reflexion at 
~ 17 A. suggests that the helices have & maximum 
diameter of ~ 20 A. and are hexagonally with 
little interpenetration. Apart from the width of the 
Bessel function streaks, the possibility of the helices 


he twice the above dimensions is also made 
unlikely by the absence of an equatorial reflexion at 
~ 84 A. To obtain & reasonable number of nucleo- 


tides per unit volume in the fibre, two or three 
intertwined coaxial helices are required, there being 
ten nucleotides on one turn of each helix. 

The absence of reflexions on or near the meridian 
(an empty region AAA on Fig. 2) is & direct con- 
sequence of the helical structure. On the photograph 
there is also a relatively empty region on and near 
the equator, correspo to region BBB on Fig. 2. 
As discussed above, this of secondary Bessel 
function maxima can be produced by a radial dis- 
tribution of the nucleotide shape. To make the 
layer-lme streaks sufficiently narrow, it is necessary 
to place & large fraction of the nucleotide mass at 
~ 90 A. diameter. In Fig. 2 the squares of Bessel 
functions are plotted for half the mass at 20 A. 
diameter, and reat distributed along a radius, the 
mas at & given radius being proportional to the 
radius. 

On the zero layer line there appears to be & marked 
J;.*, and on the first, second and third layer lines, 
Je 4- Ji, Ja + Sis’, oto., respectively. This means 
that, in projection on & plane at to the 
fibre axis, the outer part of the nucleotide is relatively 
concentrated, giving rise to high-density regions 
spaced o. 6 A. apart around the circumference of a 
oirole of 20 A. diameter. On the fifth layer line two J, 
functions overlap and produce & strong reflexion. On 
the sixth, seventh and eighth layer lines the maxima 
correspond to & helix of diameter ~ 12 A. Apparently 
it is only the central ion of the helix structure 
sbieh ta elk divided by (hd 8-424. donning, this ober 
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parte of the nucleotide overlappmg to form & con- 
tinuous helix. This suggests the presence of nitrogen 
bases like & pile of pennies! in the central 
regions of helical system. 

There is & marked absence of reflexions on layer 
lines beyond the tenth. Disorientation in the specimen 
will cause more extension along the layer lines of the 
Bessel function streaks on the eleventh, twelfth and 
thirteenth layer lines than on the ninth, eighth and 
seventh. For this reason the reflexions on the highor- 
order layer lines will be leas readily visible. The form 
factor of the nucleotide is also probebly causing 
diminution of intensity in this region. Tilting of tho 

i bases could have such an effect. 

Reflexions on the equator are rather inadequate 
for determination of the radial distribution of density 
in the helical system. There are, however, indications 
that & ie dps ofa shell, ag suggested above, occurs 
at diameter ~ 20 A. 

The materialis apparently not completely para- 
crystalline, as spots appear in the central 
region of the second layer line, Indicating a partial 
degree of order of the helical units relative to ono 
another in the direction of the helix axis. Photo- 
graphs similar to Fig. 1 have been obtained from 
sodium nucleate from calf and pig thymus, wheat 
germ, herrmg sperm, human tissue and T, becterio- 
phage. The most marked correspondence with Fig. 2 
is shown by the exceptional photograph obtained 
by our colleagues, R. E. Franklin and R. G. Gosling. 
from oalf thymus deoxypentose nucleate (Bee follow- 
ing communication). 

It must be streased that some of the above dis- 
cussion is not without ambiguity, but in thero 
appears to be reasonable agreement between the 

i tal data and the kind of model described 
by Watson and Crick (see also preceding com- 
munication). 

It is interesting to note that if there are ten 
phosphate groups on each helix of diameter 
20 A. and pitch 34 A., the phosphate ester backbone 
chain 18 in an almost fully extended state. Hence, 
when sodium nucleate fibres are stretched’, the helix 
is evidently extended in length like & spiral spring in 
tension. 

Structure In vivo 

The biological signifloance of & two-chain nuoleio 
acid unit has been noted (see preceding communica- 
tion). The evidence that the helical structure dis- 
cussed above does, in fact, exist in intact biological 
systems is briefly as follows : 

Sperm heads. It may be shown that the intensity 
of the X-ray from crystalline sperm heads is 
determined by the helical form-function in Fig. 2. 
Centrifuged trout semen give the same pattern as the 
dried and rehydrated or washed sperm heads used 
previously*. The sperm head fibre diagram ie also 
given by extracted or gynthetio! nuoleoprotamine or 
extracted calf thymus nucleohistone. 

Bacteriophage. Oentrifuged wet pellets of 7T, phage 
photographed with X-rays while sealed in & oell with 
mica windows give & diffraction pattern containing 
the main features of paracrystallme sodium nucleate 
as distinct from that of crystalline nucleoprotein. 


This confirms current ideas of p structure. 
Transforming (in colla tion with H. 
i-Taylor). Active deoxypentose nucleate 


owed to dry at ~ 60 per cent humidity has the 
same crystalline structure as certain samples! of 
sodium thymonucleate. 
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Molecular Configuration in Sodium 
Thymonucleate 


Sopniux thymonucleate fibres give two distinot 
types of X-ray diagram. The first corresponds to a 
crystalline form, structure A, obtained at about 
75 per cent relative humidity; a study of this is 
described in detail eleewhere!. At higher humidities 
a different structure, structure B, showing a lower 
degree of order, appears and persists over a wide 
range of ambient humidity. The change from A to 
B is reversible. The water content of structure B 
fibres which undergo this reversible change may vary 
from 40-50 per cent to several hundred per oent of 
the dry weight. Moreover, some fibres never show 
structure 4, and in these structure B can be obtained 
with an even lower water content. : 

The X-ray diagram of structure B (see photograph) 
shows in strikmg manner the features characteristic 
of helical structures, first worked out in this laboratory 
by Stokes (unpublished) and by Orick, Cochran and 
Vand!. Stokes and Wilkins were the first to propose 
such structures for nuoleio acid as & result of direct 
studies of nucleic acid fibres, altho & helical 
structure had been previously by Furberg 
(thesia, London, 1949) on the basis of X-ray studies 
of nucleosides and nucleotides. 

While the X-ray evidence cannot, at present, be 
takon as direct proof that the structure is helical, 
other considerations discussed below make the 
existence of a helital structure highly probable. 

Structure B is derived from the crystalline structure 
A when the sodium thymonucleate fibres take up 

tities of water in excess of about 40 per cant of 
(has weight. The change is accompanied by an 
increase of about 30 per cent in the length of the 
fibre, and by a substantial re-arrangement of the 
molecule. It therefore seams reasonable to suppose 
that m structure B the structural unita of sodium 
thymonuoleate (molecules on groups of molecules) are 
relatively free from the influence of neighbourmg 
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Bodtum deaxyribose nucleate from calf thymus, Structure B 


molecules, each unit being shielded by a sheath of 
water. Each unit is then free to take up ita least- 
energy configuration independently of its neighbours 
and, in view of the nature of the long-chain molecules 
involved, 1t ia highly likely that the general form will 
be helical’. If we adopt the hypothesis of a helical 
structure, it i8 zmmediately possible, from the K-ray 
diagram of structure B, to make certain deductions 
as to the nature and dimensions of the helix. 

The innermost maxima on the first, second, third 
and fifth layer lines lie approximately on straight 
lines radiating from the origin. For a smooth single- 
strand helix the structure factor on the nth layer line 
is given by : : 


Fa = Ja(2nrR) oxp i nlp + 3x), 


where Ja(u) is the nth-order Bessel function of u,- is 
the radius of the helix, and E and (Q are the redial 
and azimuthal co-ordinates in reciprocal space’; this 
expression leads to an approximately linear array of 
reat nia? iones tur of the observed, corresponding 
to the maxima in the functions Ji, Ja Je eto. 

If, instead of a smooth helix, we consider a series 
of residues equally spaced along tho helix, the trans- 
form in the general case treated by Crick, Cochran 
and Vand is more complicated. But if there is & 
whole number, m, of residues per turn, the form of 
the transform is as for & amooth helix with the 
addition, only, of the same pattern repeated with rta 
origin at heighta mo*, 2mo* . . . eto. (o is the Abre- 
&xis period). 

In the present case the flbre-axis period is 84 A. 
and the very strong reflexion at 3:4 A. lies on the 
tenth layer Ime. Moreover, lines of maxima radiating 
from the 8-4-A. reflexion as from the origin are 
visible on the fifth and lower layer linee, having a 
J, Maximum coincident with that of tho origi series 
on the fifth layer line. (The strong outer streaks 
which apparently radiate from the 8-4-A. maximum 
are not, however, 8o easily lained.) This suggests . 
strongly that there are exactly 10 residues per turn 
of the helix. If this is so, then from & measurement 
of Ra the position of the first maximum on the nth 
layer line (for n 5-€), the radius of the helix, can be 
obtained. In the present instance, measurements of 
B, FQ R, and R, all lead to values of r of about 
10 A. 
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Since this linear array of maxima is one of the 
strongest features of the X-ray diagram, we must 
conclude that a orystallographically important part 
of the molecule lies on & helix of this diameter. This 
can only be the phosphate groups or phosphorus 
atoms. 

If ten phosphorus atoms lie on one turn of & helix 
of radius 10À., the distance between neighbouring 
phosphorus atoms in & molecule is 7-1 A. This cor- 

to the P ...P distance in a fully extended 
molecule, and therefore provides & further indication 
that the phosphates lie on the outside of the structural 
unit. 

Thus, our conalusions differ from those of Pauling 
and Corey‘, who proposed for the nucleic acids a 
helical structure in which the phosphate groups form 
& dense core. 

We must now consider briefly the equatorial 
reflexions. For & single helix the series of equatorial 
maxima should correspond to the maxima in 
J,(2nrR). The maxima on our photograph do not, 
however, ftt this function for the value of r deduced 
above. There is & very strong reflexion at about 
24 A, and then only & faint reflexion at 9-0 A. 
and two diffuse bands around 5-5 A. and 4:0 A. 
This lack of agreement is, however, to be expected, 
for we know tbat the helix so far considered can only 
be the most important member of & series of coaxial 
helices of different radii; the non-phosphate parts of 
the molecule will lie on inner co-axial helices, and it 
can be shown that, whereas these will not appreciably 
influence the innermost maxima on the layer lines, 
they may have the effect of destroying or shifting 
both the equatorial maxims and the outer maxima 
on other layer lines. 

Thus, if the structure is helical, we find that the 
phosphate groups or phone atoms lie on & helix 
of diameter about 20 A., and the sugar and base 
groupe must accordingly be turned inwards towards 
the helical axis. 

Considerations of density show, however, that a 
cylindrical repeat unit of height 34 A. and diameter 
20 A. must contam many more than ten nucleotides. 

Since structure B often exists in fibres with low 
water content, it seams that the density of the helical 
unit cannot differ greatly from that of dry sodium 
thymonucleate, 1:08 gm./om.* 14, the water in fibres 
of high water-content being situated outside the 
structural unit. On this basis we find that & cylinder 
of radius 10 A. and height 34 A. would contain 
thirty-two nucleotides. However, there might 
posmbly be some alight inter-penetration of the 
cylindrical units in the dry state making their 
effective radius rather lees. It 18 therefore difficult 
to decide, on the basis of density measurements 
alone, whether one repeating unit contains ten 
nucleotides on each of two or on each of three 


co-axial molecules. (If the effective radius were 8 A. . 


the cylinder would contain twenty nucleotides.) Two 
other ts, however, make it highly probable 
that there are only two co-axial molecules. 

First, & study of the Patterson function of structure 
A, using superposition methods, has indicated’ that 
there are only two chains passing through & primitive 
unit cell in this structure. Since the 4 = B trans- 
formation 18 readily reversible, it seems very unlikely 
that the molecules would be grouped in threes in 
structure B. Secondly, fram measurements on the 

X-ray diagram of structure B 1t can readily be shown 
that, whether the number of chams per unit is two 
or three, the chains are not equally spaced along the 
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fibre axis. For example, three equally spaced chains 
would mean that the nth layer line depended on Ja, 
and would lead to & helix of diameter about 60 A. 
This is many times larger than the primitivo unit 
oell in structure A, and absurdly large in relation to 
the dimensions of nucleotides. Three unequally 

chains, on the other hand, would be crystal- 
lographicelly non-equivalent, and this, again, seems 
unlikely. It therefore seems probeble that there are 
only two co-axial molecules and that these aro 
unequally spaced along the fibre axis. 

Thus, while we do not attempt to offer a complete 
interpretation of the fibre-diagram of structure B, 
we may state the following conclusions. The structure 
is probably helical. The phosphate groupe lie on the 
outside of the structural unit, on & helix of diameter 
about 20 A. The structural unit probably consists 
of two coaxial molecules which are not equally 
spaced along the fibre axis, thar mutual displacement 
being such as to account for the variation of observed 
intensities of the innermost maxima on the layer 
lines; if one molecule is displaced from the other by 
about three-eighths of the fibre-axis poriod, this 
would account for the absence of the fourth layer 
line marma and the weakness of the sixth. Thus 
our general ideas are not inconsistent with the model 
proposed by Watson and Crick in ihe preceding 
communication. 

The conclusion that the phosphate groups lie on 
the outside of the structurel unit has been reached 
previously by quite other reasoning’. Two principal 
lines of were invoked. The first derives 
from the work of Gulland and his collaborators’, who 
showed that even in aqueous solution the -- CO and 
—NH, groups of the beses are maoccessible and 
cannot be titrated, whereas the phosphate groups are 
fully accessible. The second is based on our own 
observations! on the way in whioh the structural 
unita in structures A and B are progressively separated 
by an excess of water, the proceas being & continuous 
one which leads to the formation first of a gel and 
ultimately to & solution. The hygroscopio part of 
the molecule may be presumed to lie in the phosphate 
groups ((O,H,0),PO,Na and (C,H,0),PO,Na ar 
highly hygroscopic), and the simplest explanation of 
the above process is that these groups lie on the 
outaide of the structural unita. Moreover, the ready 
availability of the phosphate groups for interaction 
with proteins can most easily be explained in this way. 

We are grateful to Prof. J. T. Randall for his 
interest and to Drs. F. H. C. Oriok, A. R. Stokes and 
M. H. F. Wilkins for discussion. One of us (R. E. F.) 
acknowledges the award of a Turner and Newall 
Fellowship. 

ROSALIND E. FRANKLIN" 
R. G. Gosrixa 


Wheatstone Physiœs Laboratory, 


King's College, London. 
April 2. 
* Kow at Birkbeck College Research Laboratories, 21 Torrmgton 
Square, London, W.O.1. 
1 Franklin, B. E., and Goaling, R. G. (In the press). 
! Cochran, W., Oriok, P. H. C., and Vand, V., Aata Oryet., 5, 501 (1052). 
L, , R. B., and Bransom, H. R.. Pro US, Nat. 
"Lond. Sei, 87, £05 (1081). 
i t Fe eta acne nn ante co are 
1 ` 
i , W. T., Cold Spring Harbor Symp. on Quant Biol, 19, 
56 (1947). 3 


* Franklin, R. H. i E G. (to be published). 

* Gulland, J. W, and J D. O, Cold 8pnng Harbor Symp. on 
Quant. ‘Biol, 12, 5 (104 

*Droshel, W. A, and Eeity, A. E.. Chem. Zeat., 89, 1016 (1918). 
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LETTERS TO THE EDITORS 


The Hdstors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Vertical Distribution of Radium in 
Deep-Sea Sediments 


THE surprisingly high content of radium in certain 
deep-sea sediments discovered nearly fifty years ago 
by J. Joly! remained unexplamed until 137, vien 
H. Pettersson" suggested an ooean-wide precipitation 
of ionium from sea water on to the ocean bottom 
as ita origin. Extensive radium measurements on 
deep-sea cores raised by the Swedish Deep-Sea 
vp raat pe cni ae el 
T * and me did not confirm the regular 
vertical distribution of radium reported by other 
workers’. An expected rise in radium content from 
moderate values in the uppermost surface layers to 
a maximum corresponding to & radioactive equili- 
brium between precipitated ionium and ionium-sup- 
ported radium gens occurred ; but the maximum 
was not followed by the theoretical exponential 'de- 
cline downwards governed by the rate of decay of 
ionium, to 50 per cent in 88,000 years, to 25 per cent 
ın 166,000 years, eto. Instead, a number of secondary 
maxima of radium content separated by equally pro- 
nounced minima were observed (see graph), which 
could not well be lained as due to mtervening 
changes in the rate of total sedimentation. Another 
explanation offered waa that ionium and radium are 
not in Tadioactive equilibrium; thst is, the assump- 
tion underlying the use of measurements of radium 
as indicating the concentration m the same layer of 
ita mother element is unjustified. 

Radium is well known for ita migratory habits, 
leading to high concentrations‘ of the element in 
manganese nodules. It was, therefore, decided to 
afk the assistance of & specialist on the photographic 
method—Dr. E. Picsiotto, of the Centre for Nuclear 
Research in Brussela—to develop & method suitable 
for direct determinations of the content of ionrum 
in the sediment. These attempts have met with 
success, as is seen from the following communication 
by Dr. E. Piociotto and Miss N. Isaac. So far, only & 
limited number of samples from Paoiflo red clay have 
been measured ; but already the present results lend 
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support to the oonolusion that the greater part of 
the radium in the sediment is ionium-supported, and 
the migration of radium is proved. 

However, interesting resulta can also be obtained 
from the radium measurements. Thus an integration 
of the total radium content in a sediment core down 
to levels (L,) where practically all the 10nium pre- 
oipit&ted has had time to become disintegrated, 80 
that generally only very small quantities of uranium- 
supported radium are present, permita & comparison 
between the excess radium in the upper sediment 
layers and the potential supply of radium derivable 
from the uranium in the superposed column of sea 
water. Although both figures are of the same order 
of magnitude, there appears to be a lus of sedi 
ment radium over that to bo aris o ionium 
precipitation by & factor of 1-5-8. This discrepancy, 
which evidently falls outside the limite of expen- 
mental error, may possibly be due to & considerably 
higher content of dissolved uranium m the ocean 
during late quaternary time than at present (namely, 
1:8 x 10-* gm. i itre’). 


Having found through such an in tion of 
the total radium content the correspo value 
for the total ionium content in the sediment 


column, & theoretical value of the ionium oon- 
tent at L, can be calculated by assuming that 
the column L, is precipitated during 4 certain 
period of time (for example, 330,000 years — 4 half- 
periods of ionium). The time correlation is now 
varied until the calculated ionium content at Le 
is in correspondence with the measured radium 
content within limite of error. In this way we have 
found an average value for the rate of sedimentation 
during the period of time considered. The values 
thus found are of the order of 1 mm. in 1,000 years, 
in fair agreement with other methods of estimation. 
This method is, however, liable to errors, arising on 
one hand, as mentioned before, from es possible 
in the rate of 10nium sedimentation and, on 
the other, from the complication represented by the 
vertical migration of radium in the sediment. 
A fall report on these measurements and oelcula- 
tions will be published in the Reports of the Swedish 
Deep-Sea Expedition. 


Ovceanografisks Institutet, 
Goteborg. 
Jan. 14. 


1 Joly, J., Paw. Mag., (6), 16 and 16 (1908). 

‘Pettersson, H , Aut BRadvwm-Insi. Vien, No 400 s (1087). 

* Pettermson, H., Natwro, 167, 042 (1951). 

1 Bernert, T., Mit. Redium-Inst. Wren, No. 488 (1951). 

* Piggot, O. B., and Urry, W. D., Amor. J. S01., 838, 81 (1941). 
* Koozy, Q., Mit. Ra&siwen-In*. Win, No. 463 (1050). 


Vros Sr. KRÖLL 


lonium Determination in Deep-Sea 
Sediments 


.MBASUREMENTS carried out in the Oceanographical 


Institute, Göteborg, on the radium content in deep- 
sea cores by H.. Pebttermon, Traude Bernert, V. 
Kroll’ ef al. showed the vertical distribution of 
radrum to be highly complicated. We were therefore 
asked to develop & method for direct measurement 
of the 10nium content in sample of sediment from 
the Swedish Deep-Sea Expedition. 

Uranium-X , (thorium-234) is added to & solution of 
the sample as radio-tracer for ionium (thorium-230). 


" 
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The solution (0:5 N hydroohlorio acid) Pre eroi 
through a column of ion exchanger (‘ lite 
IR100'. Elution with 2 N hydrochloric acid removes 
most of the cations, including uranium and radium. 
A second elution with 0:5 M oxalic &oid* releases the 
thorium isotopes together with polonium ; the last- 
named element is removed by extraction with di- 
thizone’, Oznlio acid is removed by calcination, and 
the nearly carrier-free thorium (ionium + uranium 
X) redissolved in the smallest possible volume of a 
cay aa solution of citric buffer at pH 7‘. The 
of ionium recovered is checked by counter- 
measurements of the B-activity of the uranium-X,. 
The concentration of ionium is measured by the 
a-rediation detected with nucloar emulsion using the 
double-emulsion teohniquo*. 

Assuming radioactive Ls lear d between thor- 
ium and radio-thorium to prevail in the sample, 
the proportion of a-track ‘stars’ with five branches 
on the plates gives the concentration of thorium and 
permite the separation of thorium and ionrum, sinoe 
the latter gives only single a-tracks*. The method 
also permits the detection of possible residues of 
radium from the number of three- and four-branabed 
stars. Measurements of the lengths of the tracks 
make it possible to deteot impurities like uranium 
and polonium which give also single tracks. 

The method was checked with a standard solution 
of iontum containing 10-1! gm. ionium/c.c., obtained 
by dissolving & sample of pitchblende and measuring 
the concentration of uranium in the solution. In 
this solution uranium was known to be in radioactive 
equilibrium with ita descendants’. The concentration 
of ionium in this solution was of the same order as 
that in the uppermost layers of sediment examined. 

The main difficulty lies in the preparation of 
uranium-X, of sufficient purity and in the elimination 
of radioactive contamination by the chemicals used 
and by the photographic emulsion. 

The method enables us at present to measure a 
concentration of ionium between 10-* and 10-!* 
gm./gm. to within 10 per cent, and to detect & 
concentration of 10-11 gm./gm. in a sample weighing 
0-5 gm, a quantity which, by the use of micro- 
chemical methods, could be reduced to a few milli- 

. An absolute quantity of ionium as low as 
10-* gm. contained in & volume of 10? o.c. oan easily 
be measured by the photographic method. : 

Our main purpose has been to ascertain whether, 
in sediments, there existe radioactive 
eaae n ae between ionium and radium. For laok 
of a suitable method of determining ionium, it has 
hitherto not been poesible to solve this problem. 
For this reason all conclusions regarding the vertical 
distribution in the sediment cores of ionium and 

+ inferences the rate of sedi- 
mentation have so far had to based on radium 
measurements and on the hypothesis that there is 
radioactive equilibrium between ionium and radium 
in the cores. 

The sample we have worked on were taken from 
cores of deea sediments raised in the Paoiflc 
, Ooean by the Swedish Deep-Sea Expedition. Their 
radium content has been measured in Góteborg. The 
resulta so far obtamed are too few to allow any 
genera! conclusions tobe drawn, and the Bet 
out in the accompanying table should be considered 
as preliminary values, subject to revision after con- 
trol measurements. With these reservations, they 
seem to lend support to the hypothesis of ionium 
precipitation, and they further indicate that the 
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irregularities found in the radium curves may be 
due to & lack of radioactive equilibrium between 
ionium and radium. 

We wish to thank the Ooeanographical Institute of 
Göteborg, and in particular Prof. H. Pettersson, for 
support. We are indebted to Profs. F. G. Houter- 
mans and G. P. 8. Oochialini and to Dr. H. Rotschi 
for fal vba aru and to Mr. C. Waller (Ilford, 
Ltd.) for supplying specially purified emulsion. 

N. Isaac 
E. Piccrorro 
Centre de Physique Nuoléaire, 
l'Université libre de Bruxelles. 
Jan. 14. 
1 Beo preceding communication. 
* Dyrasen, D., Srensk Kom. Tidskr., 08, 153 (1950). 
* Boulwddres, G., and Ferradtni, O., Ana. Ohim. Acta, 4, 010 (1050). 
* Ploclotto, E., O.R. Acad. Se., Peru, 888. 178, 247 (1919). 
* Pioctotto, HB., O.R. Acad. Sei., Pans, $88, 2020 (1019). 
* Flament, B., Bull. Centre’Phys. Nucl. Univ. Bruxelles, Xo. 3 (1048). 
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An Interferometer Microscope for the 
Accurate Measurement of Optical 
Thickness 


Tau methods developed by Barer! and Davies and - 
Wilkins* for the measurement of the dry weights of 
oells involve the accurate measurement of the optical 
thickness of the cell at a number of points on its 
surface. In many cases, the optical thi is quite 
a small fraction of & wave-length, so the measurement 
must be made with considerable accuracy ; further- 
more, in the case of & living oell, speed of measure- 
ment is essential. 

In order to fulfil theed conditions, & new typo of 
interferometer microscope has been designed. Tho 
basio of the microscope is aimilar to that 
of Lebedeff’, in which the specimen is enclosed 
between two birefringent plates together with a suit- 
ably oriented half-wave plate. Lebedeff’s microscope, 
however, enabled only very thin plates to be used at 
high powers, resulting in a doubling of the image. 
To overcome this difficulty, a glass hemisphere 1s 
cemented to the upper plate to increase the workmg 
distance pf the objeotive*. In this way, plates 5 mm. 
thick oan be used with a 4mm. objective, and the 
second image becomes so far out of foous that it 
disappears. 

The system gives an image of the light source and 
an image of the source with the object superimposed, 
coincident and polarized mutually at right-angles. 
If viewed through an analyser at 45° to each plano 
of polarzation, the two images interfere and the 
object is revealed by normal interference contrast. 
In order to affect the measurement, further modifica- 
tions are introduced. A birefringent er-w&vo 
plate is placed above the objective, suitably oriented 
so that the image and reference beams are circularly 
polarized in oppoarte senses thereby. These two beams 
then combine to form a single plane-polarized beam, 
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with an orientation of polarization depending on the 
phase differences between the two beams. The plane 
of polarization may then be rotated by a rotatable 
half-wave plate with suitable soale. The phase- 
difference may be measured by rotating the plane 
of polarization to a fixed ition and 
from the scale the angle rong whioh ree fone 
turned. 

In order to determine accurately when the plane 
of polarization has a given direction, a half-wave 

plate consisting of a sheet of ‘Cellophane’ s 
in the fooal plane of the eyepieoe. A system o amall 
squares, in ahequer-board formation, is cub 
out of the -wave plate, and the analyser is fixed, 
making an angle of 45° with the principal directions 
of the half-wave plate. Under these conditions, there 
is an intensity contrast between the cut-out squares 
and the rest of the fleld unleas the plane of polariza- 
tion is parallel to one of the principal directions of the 
half-wave plate. Hence, an acourate setting for the 
orientation of the plane of pede e psi gas by 
adjusting for dis&ppeeranoe of each square in 
turn. ` 


Using mercury green light, it has been found 
possible under good conditions to repeat settings 
within + 0-25°, which corresponds to + 0-008 wave- 
lengths, as & complete rotation corresponds to four 
wave-lengths. The chequer-board formation of the 
squares facilitates the averaging of optical thickness 
over the cell, 

J. Dyson 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berkshire. 
Feb. 9. 


t Rarer, R.. Nature, 109, 866 (105%). 

* Davies, H. G., and Wilkins, M. H. F., Nature, 199, 541 (1962). 
* Lebedeff, A. A., Ree. d'Oypbirus, $7, 885 (1930). 

* Dyson, J., Proc, Phys. Soc., B, 69, 665 (19049). 


Hydrolysis of Anhydrides by Esterases 


IN recent investigations" the idea was expressed 
that tetraethyl pyrophosphate and related inhibitors 
of esterases are enzymatically split into a positive 
pop ie on and & negative residue, the former 
attaching 1 to a nucleophilic in the active 
surface of the enzyme. The irreversible combination 
of organic phosphates with esterases is thus analogous 
to the reaction of esters as substrates: here the 
acylinium ion is attached reversibly to the enzyme. 
The ease with which anhydride bonds are split was 
used for explaming the superiority of this type of in- 
- hibitor over trialkyl phosphates. However, since 
esters are the natural substrates of esterases, it can 
be expected that both types of compounds, esters as 
well as anhydrides, are attacked by the same enzyme, 
the latter at a faster rate. This was borne out by 
the following experimenta. 

(1) Carboxylic acid anhydrides are split both by 
acetylcholine esterase and by liver esterase. This 
cannot be demonstrated 'direotly' by adding the sub- 
strate to the buffered enzyme solution, smoe spon- 
taneous hydrolysis of such. anbydrides in dilute 
aqueous media is very rapid. e have. therefore 
developed a ‘two-phase’ technique by placing the 
substrate, dissolved in toluene, into the side bulb 
of a Warburg veesel. Upon adding the organic solu- 
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donio anhydride. The anhydride was 

dimoived In' aM 0-2 ml. was added io the side bulb 
MO Warbum asa he main vessel contamed 2 9 mL of 
1). bicarbonate buffer (control); (2) acetylcholine 
22,500 (thm preparation from electric , when dil 
: 40,000, 6 samno.[ml.[hr., 
8-8 x 10 * M, was used as standard substrate); (3) lrver esterase, 
1:00 (this enzyme from dog's liver, a of 1:100, 
produced 65 2 

as standard ). Note that 2 moL 


substrate 
loxide is equivalent to 1 mol. propionie anhydride 


tion to the main vessel, an equilibrium between the 
two dbi dais is established, thus supplying the aqueous 
The e continuously with small amounts of substrate. 


E graph shows that liver esterase 
hydrolysis of propionic anhydride by 
about 100 per cent and the choline esterase by about 
60 per cent. 


(2) By using the dilution technique, we have been 
able to demonstrate that triethyl phosphate is an 
irreversible inhibitor of scetylcholine esterase, but 
the concentrations required for a given degree of 
inhibition are 100-200 times higher than with 
tetraethyl pyrophosphate (see table). 

(3) On the basis of these resulta, it can be ted 
that a mixed phosphoric — carboxylic anhydride will 
also be split by stares , but the direction of the 


IRXNYENRSIBLE INHIBITION OF AONTILOHOLIMB  HSTERASA BY: 
Th 2 ml. fpoubated with 1-0 mi. of T3 x10* M 
© 0 was a x 
XX the tnhibitar In M). 











solution of bonaie buffer (0:1 After 30 min. 
ED Led 250 Home ane] ite hydro! o measured 
by the Warb method. Final dilution of the enryme 1: 1,500; 
eonoen: of the inhibitor 2-4 x 107 M. was run 
by dituiing the mhibitor firs and then enzyme. 
The substrate was choline, 3:3 x 107° M. 
Activity («mol % Inhibition \ 
hydrolysed/m1 hr.) 
1. Emsyme alone, 1 - 1,500 55 
2. e + diluted 
inhibi 36 35 
8 Ensyme concentrated 
inhib: ji ni 100 
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hydrolysis is not predictable. If the O—O bond is 
broken, the mixed anhydride will serve as substrate, 
whereas attack at the P—O bond will lead to in- 
hibition. We have found that dibenzyl acetyl phoe- 
uis is an irreversible inhibitor of choline esterase. 

inoe this anhydride is gpht by water very rapidly, 
the inhibitory effect was demonstrated by adding 
0 01 ml. of the undiluted mhibitor to 0-1 ml. of the 
buffered enzyme. After 6 min. at room temperature, 
the mixture was diluted thirty times and the remain- 
ing activity of the enzyme compared with an un- 
treated control. Under these conditions our derivative 
of acetyl phosphate produced complete inactivation 
of the esterase, whereas the control hydrolysed 
6 pmol. of Kory enema EE Treatment of the 
enzyme with a 1:30 dilution of the anhydride in 
buffer gave no inhibition because of the rapid 

ntaneous hydrolysis of the inhibitor. 

A detailed account of these i ts will be 
published elsewhere. Wo wish to thank Mr. J. Blank 
for the preparation of dibenzyl acetyl phosphate. 


Fxrnrx BERGMANN 
MuNAOHEM WURZEL 
ABELA BHIMONI 





























Department of Pharmacology, 
Hadassah Medical School, 
Hebrew University, 
Jerusalem. 
Nov. 19. - 


1 Burgen, A. 8 V., Brit. J. Pharmacol., s (1949). Wlan, J. B., 
and Bergmann, E , J. Biol. Chem , 185, 479 (1060) 


Enzymatic Transoximation 


aoid oxime, 8 ml. of 0-01 M acetaldehyde and 3 ml. 
of 0-01 M acetone and then diluted with water or 
0-015 M buffer to 30 ml. The mixture was put in 
a 100ml. Erlenmeyer flask, covered with toluol 
and kept at 85°C. for 16 hr. After reaction, the 
mixture was distilled in vacuo, and the total amount 
of acetaldoxime and &oetoxime in the distillate was 
determined colormetrically. In the control, the 
enzyme preparation was used after heating at 
100? O. for 10 mm. 
iments indicated that the enzymatic activity 
was reduced to half by beating at 60° O. for 10 min. 
The optimum pH of enzyme action was about 5:6 
and the optimum temperature 87° C. Under the 
experimental conditions described above, about 
A0 ugm. of oxime-nitrogen was transferred, and no 
free hydroxylamine or nitrous acid was detected in 
e reaction mixture. I suggest the name ‘trans- 
oximase’ for the enzyme. 


1 Yamafujl, K., Nature, 187, 770 (1951) pamato EK., Kawakami, 
T., and Shmohara, K. , Æ 15, 199 (1052). Yamafujl, 
and Sakamoto, T., thid., 15, 210 (1652). 
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Active Absorption of Glucose from the 
Intestine 


GruoosSE disappeared rapidly from the lumen of 
an isolated loop of rat intestine, immersed in tyrode 
at 37°C. and aerated by a mixture of oxygen and 
5 per cent carbon dioxide. This occurred oven when 
the solutions (tyrode containing 200-800 mgm. per 
cent glucose) within the loop and surrounding tho 
loop were identical, go that no concentration gradient 
of glucose existed between the inner and outer solu- 
tion. The rate of uptake of glucose, during the first 
15-30 min, was of the same order of magnitude as 
that found during resorption in vivo from amlar 
solutions. With other sugars, the uptake was related 
to their rate of resorption in the intact animal. 
Phlorrhirin inhibited absorption of glucose 4n vitro as 
well as tn vico. It therefore seamed probable that 
we were dealing with ‘active absorption’ when using 
such & preparation. 

Though glucose disappeared from the lumen, 
glucose as such was not transferred across the 
intestinal wall, and the outer fluid showed no in- 
creased glucose content. When & similar experiment 
was carried out with radioactive glucose in the inner 
solution, a radioactive substance appeared in the 
outer fluid ; 30-60 per cent of the radioactivity which 
had disappeared from the inner solution could thus 
be recovered. The recovery increased with time of 
incubation up to one hour. The radioactive substance 
is not identical with glucose ; it is non-reducing and 
is not fermented by baker’s yeast. It is not converted 
into glucose by acid hydrolysis, and so far has not 
been identified with any known intermediate of 
glucose disermilation. Much of the glucose which had 
disappeared was retained in the lumen as a substance 
having characteristics similat to those of the sub- 
stance appearing in the outer solution. 

It was of interest to ascertain whether the con- 
version of glucose to a metabolite, ın its passage 
across the mtestinal wall, is a general phenomenon 
or is associated with the conditions prevailing in those 
in vitro experments. It is generally believed that 
glucose absorbed from low concentrations (that 18, 
during active abeorption) 18 transferred to the portal 
vein as glucose. However, the evidence provided 
by the literature was found to be both scanty and 
unconvincing. Most papers dealt only with tho fate 
of glucose in the intestinal lumen, but had very little 
to say about its appearance on the other side of the 
intestinal barrier. 

In order to teet this, glucose concentrations in the 
portal vein and in the artery were compared during 
resorption of glucose from a 400 mgm. per cent. 
solution. In & representative experiment, 18 mgm. of 
glucose disa; during 12 min. With a blood 
flow of 4 ml./min. (calculated from date of Birne 
and Grayson!), the glucose concentration in the vena 
porta should havé exceeded that in the artery by 
37 mgm. per cent, if it was glucose which was trans- 
ported by the vena porte. However, the glucoso 
concentration in the vena porta was found to be even 
lower than in the arterial blood. 

Further proof that no additional glucose as such 
appears in the vena porta during glucose absorption 
was then sought by perfusing the intestine in situ 
with blood of known composition. When a 400 mgm. 
per cent glucose solution was introduced into the loop 
of a perfused intestine, 17-2 mgm. glucose dis- 
a in 12 min. but no additional glucose could 
be found in the perfusion fluid. With radioactive 


746 Š 


glucose in the lumen, & substance could be demon- 
strated in the perfusion fluid similar to that found 
in the outer fluid in our $n vitro experimenta (making 
up 35'per cent of the glucose which disappeared). 

It might be claimed that with low glucose con- 
centrations & oonsiderable part of the glucose is 
utilized by the mtestine. However, measurement of 
oxygen consumption, both tn vivo and in vitro, 
revealed that leas than 10 per cent of the gtucose 
taken, is burned to carbon dioxide. It seams that 
most of the absorbed glucose is transferred in the 
form of & metabolite through the portal system and 
is reconverted into glucose im some other organ, 
presumably in the liver. The active translocation 
of glucose from the intestinal lumen. into the blood 
stream would thus involve the participation of both 
the intestine and the liver. ~ 

Experiments are being oondusted to test this 
assumption. 

S. HzsgrRIN-LHRNER 
B. SHAPIRO 
Laboratory for Pathological Physiology, 
Hebrew University, 
Jerusalem. 
Oct. 22. 


1 Birnie, J. H , and Grayson, J., J. PAynol., 118, 180 (1052) 


Distribution of Substance P in the Central 
and Peripheral Nervous System 


SonSTANOR P is a biologically active polypeptide 
found in extracts of brain and intestine’. It causes 
a transient fall of the blood pressure and stimulation 
of amooth muscle even in the presence of atropine and 
antihistamine drugs. „Purified preparations exert 
biological effecta even in concentrations of 1 pgm. 
per ml. The present communication deals with ita 
distribution in the nervous 

Extracts, obtamed from the dog, were prepared 
by boiling the tissue in water at pH 4; and tested on 
the isolated guinea pig ileum ın the preeenoe of 
1: 2,500,000 atropine and 1 : 2,500,000 of antihist- 
&mine (Lergitin) The activity of the extracta was 
compared to & standard of a partially purifled prep- 
aration of substance P, obtained from horse intestine 
by precipitation with ammonium sulphate’. The 
specificity of the active faotor was proved by pre- 
crpitation in some cases’ with ammonium sulphate 


and ing&otivation with pein 
(1) Oentral nervous system highest values 


were found m the grey matter, which agrees with the 
resulta of Euler and G&ddum!. This may suggest 
that the substance is concentrated in the oell bodies. 
In the cerebellum, however, with its high content of 
cells, the amount of substance P 18 low. Ita activity of 
the different parte of the central nervous system runs 


Table 1. DINTRIBUTION OF BUBGTANOR P IN THE ONNTRAL NERYOUS 


Unite of subst. P/gm. tissue 
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almost parallel to the &oetyloholine content‘, exoept 
in the extracts of the hypothalamus, which show the 
highest concentration of substance P m the brain. 

(2) Peripheral nervous system. Substance P activity 
is found in extracts of all kind of nerves and ganglia. 
The values obtained, however, are generally lower 
than those found in the central nervous system. The 
dorsal roots, the preganglionic sympathetic fibres 
and the vagus seem to be especially rich in substance 
P, whereas motor nerves such as the phrenio have & 
low content. 


Table 2. DIBTRIBUTION oF SUBSTANCE P IN THR PERIPHERAL NERVOUS 


Unite of subst. Pigm. tiene 








A full account of this work will be published in 


` Acta Physiol. Scand., Suppl. 105. 


Bexar PERNOW 
Department of Physiology, - 
Faoulty of Medicine 

(Karolinska Institutet), 

Stockholm. Nov. 27. 
1 Huler, U. 8. v., and Geddum, J. H., J. Physiol , 7f, 74 (1981). 
? Euler, U. B. v., Arch. Hap. Paih. Pharmek., 181, 181 (1086). 
* Nuler, U. 8. v., Ads Phyno. Sosnd., 4, 873 (1042). 
* MacIntosh, F. 0, J. Phynol., 90, 486 (1041). 
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A New Synthesis of some Derivatives of 

4,4-Stilbenedlol 

SYNTHESES of a-alkyl- or a,a’-dialkyl4,4’-stilbene- 
diols and of their derivatives, several of which exhibit 
remarkable cestrogenic activity, have so far mostly 
been by demethylation of the corresponding dimethyl 
ethers, and have invariably mvolved several stages", 
A direct synthesis in one step, of trans-a-methyl-4,4'- 
stilbenediol (and some of ite dialkyl ethers) from 
phenol (or ita correspondmg ether) and chloroacetone, 
has now been accomplished. 

The condensation of chloroacetone with phenol in 
presence of concentrated h orio acid at 100° 
has been reported to yield 2,2,3-tris(p-hydroxy- 
phenyl)propane*’. We have found that in presence 
of concentrated sulphuric acid at — 10° to 0°, the 
above reactants give a nearly 75 per cent yield of 
irans-a-methyl-4,4'-stilbenediol (earlier synthesized by 
Dodds and his collaborators") (melting point 183— 

ud The melting pointa of some ethers and esters of 

this substance, prepared by the usual methods, are: 


shown. in the accompanying table. N 
Ether or oster . f 
trenta moths L € ahibenodiol Melting point | 
Dimethyl ether* 124* } 

Diethyl! ether 105—107* ; 

DTI. ether 107-108* ) 

ether 941—095? 

Dinostases 124° Y 


Dipropionate 107-108* 
* Pieviously described by D odds et al. (ref 2) 
The above condensation, yielding trans-c-methyl- 
4,4’-stilbenediol, probably proceeds according to the 
following route : 
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uod M + CIOH,-00-CH, 25 000" 
* "conc. HBO, 
.00-0H. 
Hog Won. * Enix) 
OH 
Tarian 
1 - la —H, 
3 
CS Dn - 
H 
H, 
cts-a.-methyl-4, 4 -stilbenediol 
HE 
eC Een 


trans--moethyl-4,4’ -stiTbenediol 
(m.p. 188-1847) 
































E 








Intermediatee not isolated 


The extreme activity of the chlorine atom of the 
chloroscetone molecule by resson of its vicinity to 
the carbonyl group, and the reactivity of the hydrogen 
atom para to the hydroxyl group ın the phenol mole- 
cule, suggested a Friedel—Crafta type of reaction as 
the first step. 

The above reaction would appear to be generally 
applicable to ketones of the formula R—CO—CHCLB’, 

R is a lower alkyl radical and R’ is hydrogen 
or a lower alkyl radical, and any simple aromatic 
compound containmg & suitably activated available 
nuclear hydrogen atom. Thus, the dimethyl and di- 
ethyl ethers of trans-x-methyl-£,4'-stilbenediol have 
also been obtained, in very good yields, by condensing 
chloroscetons with anisole and phenetole respectively 
in presence of concentrated sulphuric acid. 

In these reactions, the cis compounds seam to be 
formed first, and are probably converted to their 
trans isomers on heating in solution in solvents like 
alcohol or aqueous alcohol; thus in the condensation 
of anisole and phenetole with chloroacetons, the crude 
semi-solid reaction product, after treatment with 
water at 0°, yielded only a viscous oil (presumably 
the ots compound) when ion from alcohol 
was attempted; but when an alooholie solution of 
this oily product waa refluxed for a few hours and 
then oooled, the trans form of the corresponding 
area ether of a-nethyl4,4’-stilbenediol arystallizod 


"A fallen Sosoeab E das course. 
We are grateful to several colleagues for the benefit 
of discussion. One of us (P. M. B.) is indebted to 
the National Institute of Sciences of India for the 


award of a research sco 
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Carbohydrate Metabolism in Protozoa 
and Metal-binding Substances: 


Tam effect of cyanide on fermentation processes 
of living cells, which 18 on the whole much smaller 
than that on respiration, has been interpreted in the 
past as due to the interception by cyanide of mter- 
mediary producta of fermentation, rather than to 
complex formation with heavy-metal catalysts ; as 


pointed out agam enly recently, "no enzyme of 
fermentation is known to the addition of & 
heavy metal except the aldo of yeast’. That 


not all living cells conform with this view has already 
been indicated by our previous work on the mets- 
boligm of certain Protozoa, and in particular by the 
finding that the anaerobic fermentation of glucose by 
the ate lewisi is inhibited 60 per 
cant by 0:007 M cyanide and also by such metal- 
binding substances as 2 : 2/-drpynidyl and 8-hydroxy- 
quinoline’; on the other hand, the same metal- 
binding substances have been shown to have & amall 
but definite stimulatmg effect on intracellular glyco- 

fermentation in the oiliate Tetrahymena pyri- 
ae These effects have now been investigated 
further. 


Under serobic conditions at 37? C., washed sus- 
pensions of Trypanosoma lewisi in the absence of 
extracellular nutrient reepire with & go, of about 40 
and a respiratory quotient of 0-80 for a period of 1-2 hr. 

this time, the flagellate shows & small degree 
of motility ; but, within 5-10 min. of the addition of 
glucose, motility increases considerably, and the gos 
rises to about 600, with a respiratory quotient of 
almost unity. When, however, the flagellate ia in- 
cubated for longer periods of time im the absence of 
substrate, the endogenous respiration and motility 
gradually fall, and the ability to respond to added 
glucose 18 lost, death of the trypanosomes soon taking 
place. The respiration of the trypanosome in the 
presence of glucose is not markedly influenced by 
6 001 M 2: peia a beams only & 10 per 
oent inhibition of respiration and soarcely any effect 
on motility over the first hour, with a somowhat 
greater inhibition of respiration and motility after 
2-3 hr.; a asimilar effect is produced by 8-hydroxy- 
quinoline. If, however, substrate-free trypanosomes 
are moubated with 0:0003 Af 2: 2’-dipyridyl, their 
ability to respond to added glucose is quickly 
lost; after 30 min. incubation, the recovery of 
respiration and motility is slow and moomplete, while 
after 90 min. the trypanosomes become immotile, 
and wil not respond to added glucose, although, in 
the absence of inhibitor, normal motility is restored 
within 15 min. of the addition of glucose. 

Under anaerobic conditions, the effects of 2: 2’- 
dipyridyl and 8-hydroxyquinoline on carbon dioxide 
production by the trypanosomes in the presenoe of 
glucose and & carbon dioxide — bicarbonate buffer 
are much greater. When added to aotively ferment- 
ing trypanosomes, 0-0003 M 2: 2’-dipyridyl reduces 
carbon dioxide output by 685-75 per cent over a 
period of 45 min., metabolism and motility having 
ceased completely by this time. On addition of the 
reducer sodrum dithionrte to such & suspension, & pale 
pink oolour is produced, indicating the formation 
of a ferrous iron-dipyridyl complex. 0 0001 M 2 :2’- 
Dipyridyl is &hnoet as effective, while §-hydroxy- 
qumoline produces a slightly quicker inhibition. 
These metal-binding substances are more effective 
when added to substrate-free trypanceomes at the 
samo time as glucose, rather than to actively ferment- 
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ing oells. The effect of 2 : 2^-dipyridylon fermentation 
ig irreversible. 

During studies of the intermediary metabolism of 
ee dis lewisi, using homogenates prepared by 

us suspension of cells with glass 
the afoot of 2:2'-dipyridyl on aldolase 
perez eas was investigated. The disappearance of 
fructose-1 : 6-diphosphate and the production of 
alkali-labile phosphate were follo in & system 
containing cell homogenate, incubated at 87° O. in 
the presence and in the absence of 0:06 M pot- 
assium cyanide. At pH 7-0 or 6-4 in carbon dioxide — 
bicarbonate or acetate — veronal buffers, the reaction 
was scarcely affected by 0:001M 2: 2/-dipyridyl, 
while 0.005 M 2:2 idyl produced only a 
33 per cent inhibition of aldolase activity. This 
result is quantitatively similar to that obtained with 
the ciliate Tetrahymena ormis (GL), an organism 
the respiration of which is insensitive to 2:2- 
dipyridyl, and the fermentation of which is slightly 
stimulated by this substance’. 

It has recently been reported that aldolase activity 
in homogenates of the closely related flagellate 

crust is not affected by 2 : 2’-dipyridyl ; 
but no mention was made of the effeot of this sub- 
stance on the metabolism of intact cells‘. The present 
resulta with lewis suggest that, 
although aldolase activity is probably independent 
of the presence of & heavy metal ion, such an ion, 
very probably ferrous iron, is mvolved at some stage 
in the glucose fermentation process. Inhibrtions pro- 
duced by 2- 2’-dipyridyl are not prevented by the 
preeance of hæmoglobin, and neither respiration nor 
fermentation ig influenced by 0:0003 M 4: 4’-di-. 
pyridyl ; this indicates that 1f ferrous iron participates" 
in fermentation, it is involved as the free ion, and not 
bound as & hsm compound. Under aerobic con- 
ditions, iron would be mainly in the ferric condition, 
and therefore not removed by 2: 2’-dipyridyl; but 
under anaerobic conditions it would be reduced to 
the ferrous state, and could be quickly removed by 
chelation with 2 : 2"-drpyridyl. 

I should like to thank Prof. D. Keilin and Dr. 
T. Mann for helpful discussions during the course of 
this work, and the Medical Research Counod for & 
research studentship. 

J. F. RYLEY 

Molteno Institute, E 


Cambridge*. 
Bept. 25 
* Present address: Im emal (Pharmaoeutioals), Ltd, 
Laboratories, Morley, E reme Manchester. 


* Meyahob O., and Kaplan, A, Arch Biochem. Biophys, 37, 375 
* Ryley, J. F., Biochem. J., 49, 577 (1961). 
* Ryley, J. E , Biochem. J., 58, 483 (1062). 
*DBaernstem, H D., and Rees, O. W., Hap. Parasitol., 1, 215 (1962) 


Nature of Cold Agglutinin Linkage 


Ir sera containing au lutinins (‘non-speorfic 
cold agglutinins’) are repeatedly absorbed in the cold 
with O cells, one of three results may be obtamed : 
(1) activity against A and B cells may cease ; this 18 
the only result reported by numerous earlier workers ; 
(2) activity against A and B oells may persist to 
a greater or lesser extent; subsequent absorption 
with A cells may leave - -some residual anti-B 
activity! ; (8) activity against A and B cells may be 
enhanced". 
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These resulta support the view that auto-egglutining 
are ‘non-specific’, because they consist of multiple 
To components which may exhibit & varying 

of agglutinin linkage?. The multiple specific 
ka isi. may be anti-O (or H), anti-A, anti-B, 
and possibly also anti-d,, anti-M, anti-N, anti-P, 
ete. The combination of non-specific cold agglutinins 
with an &nti-M ‘iso-agglutinin’ reported by Mac- 
farlane’ may have been &auto-agglutinis oontaining 
a relatively powerful anti-M component. It 18 not 
surprising that Henningsen’, “by using & sensitive 
technique”, could demonstrate anti-P antibodies in 
most P- -negative sera. Some of these agglutinin oom- 
pm nente may figure in the lesta of numerous anti- 

ea oocasionally detected m a serum’, 

The enhancement of anti-A and anti-B &otrvity 
in some sera after absorption with O oells may be 
of importance in providing & pointer to the structure 
of auto-agglutinms. The cold auto-agglutinins present 
in almost all sere are believed to be of heterogenetio 
bacterial origin’. These stimuli are continuous, 
minimal, and of varying antigenicity. It is not in- 
conceivable that certain antibody receptors are first 
formed and followed by other more superficial ro- 
ceptors. Suppose anti-A and anti-B receptors are 
laid down in the inning, and later a relatively 
large number of anti-O reoeptors are laid down. It 
would then be easy to visualize how the absorption 
of the anti-O receptors would unmaak the anti-A or 
anti-B receptors. 

This view is not inconsistent with Dodd’s concept 
of iso-agglutinm linkage, and might also account for 
the phenomenon of Hooker and Anderson’. These 
workers noted that, by absorbing certain immuno 
rabbit anti-B sera with O cells, the sera developed 
the ability to act on A cells as well. 

It is considered that this concept may also be of 
value in the elucidation of the true structure of anti- 


. bodies in general. 


G. W. G. BED 
Blood Transfusion De 
Armed Foroes Medioal Collego, 
Poona. 
Aug. 21. 
1 Bhd, G. W. G., Lancet, 1, 997 (1951). 
' Bird, G. W. G., Leneet, 11, 128 (1951). 
* Bird, G. W. G. (to be ‘publiahed). 
‘Dodd, B, Brit. J Bap. Paih., 33, 1 (1052). 


* Hennmgsen, K., data Path. Soand., $8, 639 (1049). 

* Hooker, 8. B., and Anderson, L. M., J. Immunol., 6, 419 (1921) 

" Macfailane, MI. N., Bri. Aled. J., 11, 883 (1945). 

“Raoa. B R, and Sanger, B, “Blood Groups in Nan’’ (Oxford, 
1950) 


* Wiener, A. 3., J. Immunol, 68, 287 (1951). 


Short-Term Carbon Dioxide Fixation in 
Mouse Liver ` 


N 
Iw a previous report, there were presented findings 
which were unexpected if the entire polyoarboxylio 
acid cycle were involved in carbon dioxide fixation 
by anmals. At 5 and 15 min. after the injeotion of 
radioactive sodium bicarbonate (N&H2340O,) (obtained 
as Ba'*0O, from the Atomic Energy Commission] 
Oak Ridge, Tenneesee) there appeared to be a more 
direct path of carbon to succinate than that pre- 
viously postulated. In addition, the labelling in 
such acids as a-ketoglutarate, citrate and aconitate 
was not measurable. It was thought desirable to 
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examine the path of carbon dioxide employing paper 
chromatography, because by this technique oom- 
pounds retained by the silica gel (used in previous 
studies) which escaped examination would become 
detectable. 

The active bicarbonate was mjected intraperiton- 
eally into mice weighing 20 gm. and the animals were 
sacrificed 8 min. later. Ext were prepared by 
homogemszing the liver in 80 per cent ethanol, 
centrifuging and removing the supernatant. This 
solution was reduced in volume to 0-7 ml. 25 yl. 
was added in l-l. quantities to Whatman paper 
(No. 1, 14 in. X 16 in.) and chromatographed in 
glass cylinders. Phenol-water (4-1 v/v) and butanol — 
propionic acid — water? were the developing solvents 
used for the two-dimensional ascending chromato- 
graphy’. After development, the paper was air-dried 
at 20° C. and placed over X-ray film for two weeks 
in & dark room. 

In order to identify the darkened spots the solutes 
were chemically located on the paper, and thereby 
the radioactive spots on the film were described by 
super-position. Amuno-acids were detected by the 
use of nmhydrin, and, when each amino-acid having 
activity was rechromatographed with the correspond- 
ing inert amino-acid, & single spot was obtained for 
the mixture in each case. Urea waa identifled with 
the phenol-chlorox reagent? and it was rechromato- 
graphed smnilarly. Since the quantities of organio 
acids were too small to be detected with the use of 
pH indicators, their distributions between 0-1N 
hydrochloric acid in ether were studied, following 
extraction from the paper. Naturally occurring malic, 
oxalacetic and succinic acids showed distribution 
coefficients of 0-17, 0-045 and 0 012 epee BB 
compared to 0-16, 0-043 and 0 15 for &uthentio 
corresponding acids. Glucose was identified by the 
benzidine-acetic &oid-ethanol reagent‘, and ite pogi- 
tion was confirmed by rechromatographing with 
reagent glucose. Since the distribution coefficients 
of succinate deviated by more than 10 per cent from 
the reagent value, the liver extract was chromato- 
graphed on silica gel’, and the chromatographic zone 
assigned to succinate was assayed for activity. 

Our resulta show, as previously, that the labelling 
in aconitic, fumario and a-ketoglutario acids is not 
detectable. The extent of incorporation of the 
tracer into succinate, oxalacetate and malate in- 
dicates, at least, that the total activity of these 
acids is greater than that of the other acids in the 
cycle. The relative concentrations’ of these acids 
alone could not account for these results. This 
labelling of succinate and the absence of labelling of 
the other acids of the polycarboxylic acid cycle would 
seem to indicate that the cycle is not involved in & 
way that would be expected. Moreover, the lack of 
detectable activity m fumarate, the chemical oon- 
centration of which is greater than succinate’, rules 

,out the possibility that the oxalacetate served as a 

J precursor of succinate by way of & reversed di- 
carboxylio acid cycle. The presence of the label to 
& small degree in glutamic acid but its absence in 
a-ketoglutarate can be explained by the higher oon- 
centration of the former in the liver. The most active 

,compounds formed were glucose, urea, succinate, 

/ oxalacetate and malate. The appearance of the label 
in & large number of compounds suggests that the 
results for these ahort-term periods of carbon dioxide 
fixation 4n vivo cannot be accounted for by non- 
equilibration, and that the incorporation of the 
carbon-14 dioxide proceeds rapidly. 
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Influence of Ovarian Hormones on 
_ Uterine Infection 


Willett e£ al! and Brock and Rowson" reported 
that pyometre frequently followed the msemination 
of cows when in the luteal phase of the cstrous 
cycle; but no definite reason for this ocourrance was 
forthcoming. The present communication gives the 
Tesults of experimenta carried out on cows at various 
stages of the cetrous cycle and also on cows that 
had been ovariectomized. .. 

A standard technique was adopted throughout 
the expermments, whereby the cervices of all animals 
were swabbed in the mid-cervical region for becterio- 
logical culture using a sterile sheathed swab and 
sterile speculum. Immediately afterwards, tho cows 
were insemmated by passing & normal sterile in- 
semination pipette through the cervix and into the 
body of the uterus where the mseminated material 
was deposited. The material injected was either 
buffered semen known to be infected or cultures of 
Corynsbacterium pyogenes isolated from bull semen. 
Two days after insemination, all cows were slaughtered 
and the reproductive organs removed for bacterio- 
logical examination. 

The expermments were divided into three parts: 
(1) bacteriological examination of the uterus both 
before and after insemmation with mfected material 
in the luteal and follicular phases of the cstrous 
cycle; (2) bacteriological examination of tho uterus 
after insemmation following the injection of stib. 
cestrol or progesterone into ovariectomized cows ; 
(3) studies of the effect on bacteria of penicillin, 
streptomyom and sulphanilamide &dded-to infeoted 
material mseminated during the luteal phase. 

The work proved quite conclusively that when 
infected matenal was mjected into the uterus during 
the luteal phase of the cycle, pyometritis invariably 
resulted. On the other hand, all cows which were 
inseminated during cstrus had stenle uteri on 
slaughter two days later. 

It was found that these phenomena could readily 
be reproduced in ovariectomized cows by the admin- 
istration either of progesterone or stilbosstrol. [n 
some cases pure cultures of Corynebacteryum pyogenes 
were used instead of infected semen; yet in the 
animals given stilboestrol, tho uteri were storie two 
days later. In ovamectomized control cows not 
receiving exogenous hormones, & sterile pyometntis 
resulted. 
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The resulta on control animals indicated that this 
phenomenon is due more to & stimulatmg effect of 
progesterone rather than to an inhibiting effect of 
cegtrogen, but that the latter, in sufficient doses, will 
tend to overcome the effect of the former. 

In the third i t it was found that although 
the antibiotics and sulphanilamide prevented severe 
pyometritis and gave sterile uteri at slaughter, a 
certain amount of celular debris had collected 
in the uterus giving the appearance of a mild 
pyometritis. 

These resulta are of particular interest because 
they indicate quite clearly the tremendous baoteri- 
cidal properties of the uterus during œstrus. They 
may explain why cows sometimes recover spon- 
taneously from Vibrio fatus and trichomonad in- 
feotions after & number of heat periods without re- 
infective coitus. They may also indicate why the 
bull does not recover spontaneously from infections 
of Vibrio fous and trichomoniasis, for the bull 
normally secretes testosterone from the testis, which 
has & sular effect to progesterone. If testosterone 
has a amlar effect in the bull to progesterone ın the 
cow, then contmuous testosterone production by the 
testis would make spontaneous recovery from genital 
infection of the bull unlikely. Expenments now 
planned are designed to show whether or not it is 
possible to treat such infected bulls successfully with 
exogenous cetrogen. 

The possibility of controlling by the use of cestro- 
gens the infections which follow abortion or parturi- 
tion in the human might also be worth investigation. 

The experiments deeoribed here form part of the 
work being carried out by the Agricultural Research 
Council Unit of Animal Reproduction at Cambridge, 
and we wish to thank the Mmustry of Food for the 
loan of the cows, Dr. John Hammond for advice and 
encouragement, and the staff of the Animal Research 
Station and Public Health Laboratory for their 
continuous help. 

L. E. Rowson 
Q. E. Larwa 
Agricultural Research Councl ` 
Unit of Animal Reproduction, 
Huntingdon Road, 
Cambridge. 
R. M. Fry 
Public Health Laboratory, 
Tennis Court Road, 
Cambridge. 
Oot. 24. 
1 Willett, E. L., AlcShan, W. H , and Ayer, R. K., Proe. Soc. Fay. 
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Mucin Secretion in the Ewe’s Oviduct 


As part of & study on the reproductive organs of 
the female sheep, histological and histochemical 
investigations were undertaken on the oviduota of 
thirty ewes to determine whether the epithelial cells 
exhibited secretory activity and, if Bo, to establsh 
the nature of the secretion. 

In this investigation it was found that matorial 
positive to Schiff’s periodico acid! was secreted by 
the non-ciliated epithelial cells during pro-cestrus 
and œstrus. In pro-cstrus the secretory globules 
extended- on each side of the nucleus towards the 
proximal part of the cell, whereas in œstrus the 
globules were confined to the distal portion. Secretion 
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was found in the lumen during œetrus and met- 
cstrus but not durmg di-cetrus or pro-cestrus. 
Positive reaction was obtamed after treatment with 
saliva, showing that the secreted material was not 
glycogen. This is at vanance with the findings of 
earlier workers using the human oviduct. A positive 
resection was obtained also after hyaluronidase, 
which excludes the presence of hyaluronio acid. The 
material did not exhibit metachromasis on steaming with 
toluidin blue or celestin blue; and accordingly ıt is not 
an acid mucopolysacoharide. Agam, & positive reaction 
with the periodic acid test was obtained after the 
methanol and chloroform test*, thus eliminating 
the presence of glycolipid. In the lght of these 
staining reactions, it can be assumed that the 
material was mucoprotem or “neutral mucopoly- 
saccharide”. 

The secretory cells were most numerous in the 
ampulla, and therefore the secretion was most 
abundant in this situation. The number of secretory 
cells was greatly reduced in the isthmus, and none 
was present in the vicinity of the oviduct—uterine 
junction. 

A detailed account of this work will be published 
elsewhere. 


5 R. HADER 


Department of Histology and Embryology, 
University of Glasgow Vetermary School, ` 
83 Buccleuch Street, 
Glasgow, C.3. 
Nov. 16. 
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* Leblond, C. P., Amer. J. Anat., 88, 1 (1940). 
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Paper Chromatography of CEstrogens 

Tuer Burton, Zaffaroni and Keutman! method for 
the paper chromatographio analysis of the adrenal 
cortical steroids has been found to be suitable for 
the non-steroid of the hexcestrol series 
(bexcestrol, stulboestrol, diencstrol, trienmstrol") and 
ethinyl eetradiol. It can also be used for the natural 
cestrogens (private communication from H. Grundy). 
Development is carmed out umng the toluene — 
propylene glycol system, and the detecting reagent, a 
mixture of 1 per cent ferric chloride and 1 per cent 
potassium ferricyanide as used by Barton, Evans 
and Gardner’, gave & blue spot with leas than 2 ugm./ 
sq. om. of the run synthetic oxtrogen. In addition, 
Btalbosetrol, diencestrol, triencestrol but not hexcstrol 
gave & strong absorption at 2300 A., and dienwetrol 
a blue and triencstrol & green fluorescence at 
3600 A. 

The presence of trieficestrol in the urine, fmoces, 
but not blood extracta of animals injected with the 
cstrogen, has been demonstrated using this paper, 
chromatographic method, and the amount estimated \ 
by the modifled Allen Doisy* bioassay technique. . 
'Triencetrol, when added to blood, could be easily 
detected. Similarly, ın animals injected with ethinyl ' 
cestradiol, the unchanged «estrogen, but no oetrone 
or B-eetra&diol, could be detected in the fæcee. 

This method of chromatography is, however, not \ 
very suitable for detecting estriol in urine or fæces, 
as other very slow-moving chromogenic compounds 
interfere. A fuller account of these resulta as well 
as thoge obte from the injection of other ceastro- 
gens will be published elsewhere. 
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js Compounds 
arti ono— 
11-Deoxvco: ticosterons 0 40 
Ethmvi cestradtol— 
11-Deoxy-17- "hyüroxycorticosterone 0 73 
17-B-CEstradiol T 
11-Deoxy-17- "hydroxycorticoaterone 0 55 
Hexastrol — 
11- -Dehydro-17- -hydroxyoortioosterone 
8tulbostrol ] 
n 11- -Dehydio-17- hydroryeortoosterone 11 
11- -Deh vdro-17- -hydroxycorireosterone 
TE De do T-hydroryoortioosterone 0-81 
Rati ol Extiomely slow 











I wish to thank Prof. E. C. Dodds for having made 
this work possible, and Mr. W. Lawson for his 
interest in the work and for supplying the wstrogens. 

P. H. JELLINEK 
Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical Sahool, 


London, W.1. 
Nov. 25. 
iw utor TRO As and Keutman, E, J Bw Chem, 188, 
"Dodds, B. O., H , R. L, Lawson, W., and Robmeon, Bir Robert, 
Proc. Roy So, B, 140, 470 (1983) ] | 


rtr n M., Evans, È S ,and Gardner, J A F., Nature, 170, 249 
1952). 
*Allan, H , Dickens, F., and Dodds, E. O , J. Phynoal., 68, 318 (1950). 


lodination of Keratin 


For the purposes of another investigation, it has 
been found necessary to devise a method of 10dinating 
the tyrosine side-chams of keratm exclusively and 
completely. With aqueous solutions of iodine (0 1 N), 
no more than 75 per cent of the tyrosine of wool was 
iodinated under the best conditions used (64 hr. at 
22.2? C. and pH 9). It has, however, been found 
that ahnost complete conversion into 3 - 6-di-10do- 
tyrosine is obtained by treating wool (0-421 gm.) 
with a 0-78 N solution of iodine ın absolute alcohol 
(50 c.c.) for 72 hr. at 25°C. 

The tyrosine contenta of the treated and untreated 
wools were determined by the method of Block and 
Bolling!, and were found to be 0-214 and 4-77 per 
cent, respectively. If 3 : 5-di-iodo-tyrosine is the only 
reaction product, the fall in tyrosine content corre- 
sponds almost exactly to the amount of combmed 
10dine (6:45 per cent). In agreement with this result, 
sunilar expermments with ammo-acids showed that 
whereas tyrosine 18 readily iodinated under the above 
conditions, histidine reacts only to & negligible extent 
and tryptophane and proline not at all. Partial 
10dm&tion of tyrosine gives more mono-10do- i 
than di-iodo-tyromme, contrary to Li’s deduction? 
that tyroame is slowly” iodinated to mono-iodo- 
tyrosine, which then reacts instantaneously to give 
di-iodo-tyroeine. 

H. R. RQicHARDS8 
J. B. SPEAKMAN 


} Textile Chemistry Laboratory, 
Department of Textile Industries, 
University, Leeds 2. 

Nov. 24. 


burro R. J., and putts te deans coed pi ee Amlno-Acíds'" 
La, ri H, "EJ mer Chem. Soc, ME, 


NATURE 


Tol 


Structure of the Angiosperm Inflorescence 
Apex 


ALTHOUGH there is a considerable amount of 
information available concerning the structure of 
the angiosperm shoot apex, relatively little rosearch 
has been carried out into the anatomical construction 
of the inflorescence apex. Grégoire’s thoory of tho 
histological differences between vegetative and re- 
productive apices is well known to the stucent of 
developmental anatomy. He was unable to find tunica 
and corpus zones in the reproductive apices he exam- 
ined. However, this observation has been challenged 
by recent workers, and these zones are now reoognizod 
in both types of growing-point. Few attempts havo 
been made to interpret reproductive apices in tho 
light of the cyto-histological zonation now generally 
reco to be present in the vegetative apex!. 
Philipson’ and Popham and Chan! have investigated 
the zonal changes that take place in the apex nı 
the transition from the vegetative to the reproductive 
state in & number of dicotyledonous plants. It i 
clamned that, although central initiation, flank 
meristem and file meristem zones oan be identified 
in the early inflorescence primordium, the oentral 
initiation zone later disappears and i8 replaocd by 
flank meristem. 

Anatomical investigations have been carried out by 
us on certain members of the Crucifers where the 
main inflorescence definitely terminates the loafy axe. 
Of the plants examined, Arabidopms thaliana (L.) 
Heynh. proved the moet instructive because it was 
possible to fix maternal grown under o&refully con- 
trolled photoperiodic treatment, and thus apices in 
all stages from the purely vegetative to tho flowermg 
condition were obtamed. 

The first obvious change in the transition i8 an 
increased rate of cell division in the file momstem 
zone to convert the slightly convex vegetative apex 
into & large dome-shaped inflorescence primordium, 
down the sides of which extend the flank meristem. 
In this flank meristem are initiated firat tho caulino 
leaf primordia and then the flower primordia. 

The cell-outline drawing shown is of a median 
longitudinal section through the Arabtdopsits m- 
florescence apex with two flower primordia cut 
obliquely. The three mam zones of the apex aro 
labelled. The cells of the central initiation zone, as 
usual, stain leas densely with protoplasmic stains 
than the surrounding flank meristem whore mitotic 
divisions are to be observed frequently. Tlus apex 
18 More convex than the vegetative one, and file 
meristem cells, cut off from the lowermost cells of 
the central initiation zone, Boon elongate in a plano 
perallel to the longitudinal axis of the inflorescence 
and undergo repeated transverse and longitudinal 
divisions. In the vegetative apex, the filo meristem 
18 M Poy developed. Apart from these differences, 

Arabidopsis apex producing flower primordia 18 
percha the same as that producing loaf primordia. 
Both differences are obviously related to growth pro- 
ceases. It has been stated! that the poor development 
of flle meristem in the Arabidopsis vegetative apex 
is connected with the rosette habit of tho plant. The 
active development of flle meristem 1n the inflorescence 
apex, now under consideration, 18 obviously related 
to the active growth in & vertical direction of the 
infloreacence axis. The difference in shape of the 
two types of apex seams to be the result of the pro- 
duction of different types of lateral member. It has 
been observed, from an examination of numerous 
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series of sections, that & greater 
meristem needs to be reconsti by the central 
initiation. zone of the inflorescence apex before a 
flowor primordium is initiated than ın the vegetative 
a before the initiation of a leaf primordium. As 
tig preter expension of flank meristem is being 
produced, the file merstem cells are undergoing 
active divisions to produce growth in length of the 
axis. A combination of these two growth processes 
wil obviously produce & very convex apex. 

Another interesting feature of this flowering apex 
is the retention of a two-layered tunica, in which no 
periclinal divisions occur, at all tres durmg ite 
growth. The flower primordia are initiated by peri- 
olinal divisions 1n the third flank meristem layer from 
the surface. This is in contrast to the initiation of 
leaf primordia by peroclinal divisions in the second 
flank meristem layer. It 1s significant that this 
initiation of flower buds is simular to that of vegetative 
buds. The two-layered tunica, present in the early 
flower primordia, is disturbed later by the initiation 
of the floral members in ite second layer. 

These observations on Arabidopsts have been found 
also to apply to Capesella and Iberis. Bo far as we 
are aware, no other record has been made of the 
persistence of the central mitiation zone in the 
inflorescence apex. It would seem then that, so far 
as these plants are concerned, vegetative and in- 
florescence apices are essentially similar and that the 
profound differences olammed by Grégoire cannot be 
applied to them. The inflorescence apex of these 

ofere is essentially similar vo any shoot growing- 
point producmg lateral members while actively pro- 
moting longitudinal growth of ita subjacent axis. It is 


intended to publish this work in detail in due course. , 


We are indebted to Prof. F. G. Gregory and Mr. 
G. Hussey for the plant materal on which theee 
observations were made, and also to the Central 
Research Fund of the Univermty of London for the 
loan of & microscope. 

JOHN G. VAUGHAN 
F. R. Jonas 
Dept. of Botany and Zoology, Chelsea Polytechnio, 
London, 8.W.3. Feb. 6. 
‘Vaughan, J. G., Nature, 100, 458 (1052). 
*Phihpson, W. E., Biol Rev, M, 21 (1049) 
3 Popham, R. A., and Ohan, A. P , Amer. J. Bot , 38, 320 (1062). 
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Variability in the X-ray Diagram of the 
Cell Walls of the Marine Alga Spongomorpha 


Iw & reoent communication! we have shown by 
the methods of X-ray analysis that the two closely 
related green algw Oladophora and Spongomorpha 
differ fundamentally in the submicroscopic organiz&- 
tion of their cell walla. Whereas the cells in Olado- 
phora filaments have walls in which the akeletal 
substance is & highly crystalline, well-oriented native 
cellulose (cellulose I), those of Spongomorpha contain 
a poorly orystalline, scarcely oriented modrfloation 
of cellulose which might be mercerized oelluloee 
(cellulose IT) or & derivative. It was pointed out some 
time ago? that the air-drying of the material, necessary 
for X-ray mvestigation, does not produce any wn- 
desirable artefacts in alge, and 1t was therefore con- 
cluded that the structures derived m this way could 
legitimately be applied to the fresh material. Even 
preservation ın formalin or &loohol does not cause 
any observable change in the X-ray diagram. 

These conclusions stil stand for Cladophora and 
therefore presumably for the whole group of algm 
with the Oladophora type of structure. While making 
& reexamination of Spongomorpha, however, in 
preparation for a projected publication on this and 
other differences from Cladophora, it has been noticed 
that the X-ray diagrams of Sp. lanosa var. unotalts 
and of Sp. arcta (the only species we have yet ex- . 
ammed from the point of view of this note) vary 
with the manner of specimen preparation. If the 
material is dried first and then washed in distilled 
water (the normal treatment), the X-rey diagram 18 
of the type already published! (Fig. 6) and leads 
to the interpretation of structure mentioned above. 

If, however, the material is washed in distilled 
water while alive and then dried, the X-ray diagram 
is of an entirely different kind (Fig. a), showing 
many more Imes and indicating a much higher 


ty. 

Some of the lines which appear m this second type 
of photograph are due to the presence of salta and 
have been identified as belongmg to potassium 
chloride and sodium ohloride. Others, however, 
undoubtedly arise fram organic material. The number 
of these latter linea varies from collection to collection, 
and we are not certam whether or not this represents 








(b) 


(a) spectmen 


X- tographs of lanosa 
A : H C ciu maera semana 


ed alive and then 
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a seasonal variation. Some of the lines show marked 
orientation, and we conclude that these correspond 
to material incorporated in the walls. 

The change in the X-ray diagram is 
caused by the extraction of substances from the walls, 
and the dried extracts yield K-ray diagrams contain- 
ing several lines which have dise from the 
diagram of the filaments. The extract undoubtedly 
contains material from sources other than the wall, 
but we have nevertheless thought it necessary to 
oarry out a preliminary chemioal investigation. The 
material chara on heating and the elementary analysis 
is as follows : C, 16-6 + 0-3 per cent; N, 216 2 0-8 
per cent ; H, 2.51 + 0-8 per oent ; 8, Gece ds pn ae 
cent; P, 0:0 per oent. Tt contains a good 
80,’, which may &ooount for some of the sulphur, 
though it ahould be remembered that even then the 
sulphur may be organic’. This material appears to 
consist in part of organic substances of the nature of 
soluble proteins, but carbo are absent. Some- 
what similar material is extractable from Oladophora 
rupesiris but in much smaller quantity and without 
noticeable effect on the X-ray diagram. 

Among the soluble substances, known to be present 
in alge, the one yielding an X-ray diagram most 
similar to—indeed, almost identical with—that of our 
material has proved to be synthetic thetine (di- 
methyl B-carboxyethyl sulphonium bromide) pres- 
ented to us by Prof. F. Challenger of the Chemistry 

t at Leeds. Prof. Challenger has since 
shown that dead S arcia produces large 
quantities of dimethyl sulphide on treatment with 
water, so that it must contain substances of the 
thetine type. 

We thus have here X-ray evidence that substances 
which appear to occur in the wall are nevertheless 
extractable only after the filaments have been killed. 
This is of great interest in view of the growing oon- 
viotion that the wall of a cell is more than a mere 
dead envelope. If, in addition, these substances 
inolude thetine, a trans-methylating agent, then this 
might be a point of decisive importance. These points 
will be discussed elsewhere when the results can be 
presented in fuller detail.’ 

The work reported here is part of a programme 
financed through & grant from the Department of 
Scientific and Industrial Research, to which the 
thanks of one of us (R. D. P.) are due. 

E. NIOOLAI 
R. D. PERSTON 


Department of Botany, : 
University of Leeds. March 18. 


1 Wheolal, H., and Preston, B. D., Pros. Roy. Sec., B, 140, 244 (1963). 


* EÈ. D., Wi A. B., and EN 957 
Preatoni] ardrop, Nicolai, H., Netwre, 162, 


* Bee for example, Hi , Biochem- J-, 29, 308 (1995). Challenger, 
E wa J. Dr (198 Boe, 1001 Gls v. quart. 
Bes. Chem, 300., 3, 360 (1049) 


Differential Fluorescence In Identification 
of Tobacco Trashy Leaf 

Trasuy leaf is brown, worthleas leaf occurring in 
flue-cured tobacco; ite prevalence causes & sub- 
stantial loss to the Australian tobacco industry’. In 
the investigation of this phenomenon, it is essential 
that means be available of detecting trashiness at an 
early stage in uncured leaf. Oured leaf can usually 
be separated on physical properties into several grades 
varying from normal to fully trashy. This does not 
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apply to unoured leaf, where gradation in trashinees 
remains masked. A method is described here whereby 
the presence of trashiness in dried uncured leaf can 
be readily detected. This method is based on the 
differential fluorescence of normal and trashy leaves 
under ultra-violet light. 

It has been observed that the underside, but not 
the upperside, of normal tobacco cured or uncured 
leaves ftuoresoed with a brilliant bluish-white light 
tinged with green when to ultra-violet redia- 
tion. On the other band, y trashy leavea, whether 
cured or uncured, remain dull, showing only & reddish- 
brown colour (see Fig. 1). 

Some chemical characteristics of cured and uncured 
trashy leaves have been reported previously’. It 
has now been found that absence of fluorescence is 
associated with the chemical composition typical of 
trashy leaf (that is, low sugar, carbohydrate and 
amide-ni and high total nitrogen, protein— 
nitrogen ammoni&-nitrogen). The data in the 
&coompan; table are for fluorescent (F) and non- 
fluorescent (Fo) leaf from the same stalk position 
obtained from two rows of plants, one normal and 

two years, the use of ultra-violet light has in- 
dicated the degree of trashiness that can be expected 
in the cured leaf. 

Chromatographio separation in various solvents, 
and absorption spectrum measurement of the 
fluorescent fractions, indicate that fluorescence in 


red sugars 
methods deseribed ın ref. 1. Values are the means 
and do not deviate from ihe true mean by 
more than-- 0-80 for sugars and + 0:02 for nitrogen 
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ui 2 Chromatogram of fluorescent oon 

id (Fo) loaves 'Theso oom alo colouricas in white 

A fluoresoes with light I with light blue, O with 

d and D (ied siemuleun with deep blue. (When taking 

the photographs a 24 Kodak haze filter was interposed between 
the objeot and camera lens) 


ta from normal (F) 


tobacco leaf 18 & resultant of four major components 
A, B, C and D; typical equa DE for normal 
and trashy leaves are shown in Fig. 2. The amount 
of fluorescent materia] present diminishes with in- 
creasing trashinees. There are indications that the 
relative amounta of the four components change as 
the fluorescence diminishes. Thus, there is & differ- 
ential loea in component C with the development of 
trashiness. Component D has been isolated and 
identified as B-methyleaculetin by comparison with 
an &uthentic sample. So far as is known, the differance 
in fluorescence of the two types of leaf and the 
pro of compounds represented by A, B and O 

not been reported previously, although $- 
methylesculetin has been isolated from & variety of 
planta, moluding tobacco?. 

Further details of this work will be published 
elsewhere. I wish to express thanks to Miss I. D. 
Verners for sampling under ultra-violet light, and to 
Dr. R. J. Beat of the Waite Agricultural Research 


Institute, Adelaide, for the authentic sample of. 


f-methylesculetin. 
R. JOHANSON 
Division of Plant Industry, 
Commonwealth Scientific and 
Industrial Research Organization, 
Canberra. Oot 29. 
1 Johanson, B, Tg J Sov Res, B, 4, 231 (1061). 


"Best, R J, Biol, 98, 223 (1018). 


Andreas, W. A, 
Mature, 170, 83 (1085) 


Chromosomes of the Genus Corchorus 


BawERJI! was the firat to study the chromosome 
numbers in the genus Oorchorus, and he found that 
seven was the haploid number. His survey included 
two varieties of C. olttoriue Linn., four varieties of 
C. capsularts Lin. and C. aowtangulus Lamk. Later, 
Nakajims* confirmed the observations of Banerji in 
the case of C. capsularts Linn. 

The behaviour of chromosomes in meiosis in & 
large number of Corchorus species has been studied 
in this laboratory. In OC. trilooularts Limn., 

18 normal and seven bivalents are the rule, although 
occasionally two chromosomes fail to peir and 
appear as univalente. 
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(1) Pollen mother eell showing h loldy ; seven bivalents in 

one up and one univalent and one bivalent in another group 

(C. Jaswularir (2) Mextio mo cem of pollen mother 

showing a = 14 (C. niliquosus). (3) lyploid pollen mother oell , 

f = 14 in diakinesis y brvalenta are in focus) (C. fasoiou- 

laru). a) Pollen mother ocell ahon ing one ent and five 
brralenta (C. fascicwleris 


O. siliquosus Linn. is a natural polyploid and ` 
fourteen bivalents appear at M, (Fig. 2). Multi- 
valents are infrequent, which shows that this i8 & 
polyploid by age. Pollen mother cells with one 
quadnvalent and one trivalent or with two trivalenta 
have also been observed. 

In C. fascicularis Lamk., pairing leads to the form- 
ation of seven bivalents with & single nucleolus, and 
occasionally two univalente appear due to failure of 
pairing. Often two bivalents are in connexion with 
two nucleoli. This species appears to be & structural 
hybrid, because a quadrrvalent appears frequently 
(Fig. 4). By far the most interesting feature in this 
species 18 the occurrence of pollen mother cells with 
fourteen bivalents along with those bearing the 
normal seven (Fig. 3). There 1s an indication that 
these polyploid cells elongate and the fourteen bi- 
valente separate into two groups of seven bivalents 
Abnormal pollen mother cells have been 
recorded which have arisen due to irregularities m 
the pre-me:otie divisions. Theee hyper- and hypo- 
ploid cells show varying numbers. When the cell 
reoeives, more than the normal seven, there i$ & 
tendency to eliminate the extra bivalents and thus 
one cell retains the normal seven bivalents (Fig. 1). 
These abnormalities are observed in several other 
species of Corchorus under investigation and appear 
to be a characteristic of this genus. 

Lagging at anaphase has been noticed. Multi- 
polar spindles are formed in the second cat 
leading to the formation of muioro-nuolei. 

Further details of this work will be published later. 
We thank Dr. K. V. Srinath for his guid&noe, and 
Dr. B. C. Kundu, director of this Institute, for his 
encouragement. ' 

N. 8. Rao N 
R. M. Darra \ 
Department of Cytogenetics, 
Jute Agricultural Research Institute, 
Barrackpore, West Bengal. Oct. 21. 
1 Banerji, I, J. Ind Bot Soo, 11, 82 (1033). 
1 Xakajima, G , Jag. J. Genet , 12, 211 (1936). 
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Longevity and Production in the Buffalo 


An attempt has been made to estimate the extent 
to which selection for yield might be expected to 
influence the productive life of the buffalo. The 
calculations were carried out on data from anmals 
that were not in the course of their productive 
herd-hfe. These animals were either dead, or culled 
from the herds studied. They were grouped together 
within herds accordmg to their number of oalvings. 
The average first lactation yield for the different 
groupe was calculated and expressed as & tage 
of their herd average. The total results for the herds 
were obtained by weightmg the relative yields in 
similar groups in the different herds according to the 
number of animals contributing to them. 














No. of Relatrve o Oly No. of 
calvings yield (%) (gallons) 
1- 8 B4-1 112 8 206 41 
$- 1 912 106 4 28 3 81 
56— 0 104 3 108 8 26 6 65 
7- 8 116 6 116 6 245 H 
9-11 108 7 OL 2 20 4 29 
Average and total 
5:00 | 100 107 8 266 | 250 








The &bove reeulte showed that the average pro- 
ductive herd life of these animals was five calvings. 
The coefficient of variation of the first lactation milk 
yield decreased from the first to the eleventh calf. 
The increase in the first lactation yield with the 
number of calvings made in the herds could be due 
to culling of low producers on lactations after the 
first, owmg to the repeatability 0°55. However, the 
high first lactation producers lived up to eight 
lactations, and animals living lo , and of relatively 
lower first lactation yield, might be those with which 
the farmers built up their herds. 

K. A. Arr« 
Department of Animal Production, - 
Faculty of Agriculture, 
Alexandria University. 

Sept. 14. 


Infectivity of Aphids after Several Hours 
on Tobacco Infected with Potato Virus Y 


Warsow showed that fasted Myzus persioc (Sulz.) 
were more than 60 per cent infective after 5 min. 
on tobacco infected with potato virus Y, but after 
4 hr. on infected plants only about 10 per cent of 
the aphids were infective’. During mvestigations on 
the aphid transmuasion of potato virus Y, it was 
observed that, after several hours on tobacco, some 
aphids appeared to be feeding, others were just oom- 
menoing to insert their stylete, and still others were 
wardering about the plant. The present communica- 
Aor, reports which aphids tranamit potato virus Y 
m group has spent several hours on an infected 
plat. 


Regular excretion of honeydew is generally aooepted 
às evidence that an aphid is imbibing liquid from a 
plant*, and previous work has shown that continu- 
yusly feeding M. persica usually have the styleta 
nserted into the phloem’. To learn whether M. 
Dersico is infective after excreting regularly for more 
iban an hour on tobaooo infected with potato virus Y, 
single aphids were allowed to feed on infected leaves 
»ver filter paper which had been soaked in & solution 
of bromo-cresol green. Visible blue spots formed on 
he filter paper wherever drops of honeydew fell‘. 
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When an aphid fed continuously for more than an 
hour without changing ita feeding site, three or four 
drops of honeydew fell on the peper within & circle 
of about 1 em. diameter. Aphids that had excreted 
regularly for more than an hour from infected leaves 
were transferred to healthy White Burley tobacco 
planta (Nicotiana tabacum L.), and allowed to feed 
for several hours. Not one of twenty-flve aphids 
tested in this manner transmitted the virus; bub 
fasted aphids that spent 5 min. on the same infected 
plants were more than 60 per cent infective. 

When feeding M. persion are gently disturbed with 
a camel’s-hair brush, the stylete can be seen, with the 
aid of & hand-lens, extending beyond the tip of the 
proboscis. Aphids do not appear to be injured when 
disturbed in this way, for the proboscis slowly 
elongates over the styleta, and usually feeding is 
renewed within & few minutes. The length of the 
stylete visible immediately after an aphid 18 disturbed 
may be taken as the distance they were inserted into 
the plant. About twenty-five feeding aphids were 
disturbed, and dropped at once into a hot fixative. 
The distance that the stylets of each aphid extended 
beyond the tip of the proboscis was measured under 
& microscope, and the aphids were then observed 
with & x 15 hand-lens. After a little practice and 
with the dead apbids as standards, it was possible 
to tell at a glance whether the styleta of disturbed 
aphids extended 25-50 u, 50-100 u, or more than 
100 p. When aphids with their styleta insertod lese 
than 25 were disturbed, the proboscis elongated 
so quickly that the stylets could rarely be seen. 
Furthermore, after several hours on a plant, nearly 
all aphids that &ppsared to be feeding had their 
styleta insefted more than 25 y. 

About fifty M. persice were transferred from 
cabbage to tobacco infected with potato virus Y. 
After a few hours on the infected plant, aphids that 
appeared to be feeding were disturbed, and the 
length of the stylets visible recorded as 25-50 p, 
50-100 u, or more than 1004. Each aphid was then 
transferred to & healthy tobacco plant for several 
hours. Aphids were disturbed on various occasions 
from ten mnfected planta, and more than fifty aphids 
were tested for each of the three groups. A total of , 
two hundred aphids was tested in all, but not one 
transmitted the virus. Disturbing the aphids did not 
appear to affect their ability to transmit, for aphids 
disturbed & second time about & minute after the 
styleta were re-inserted into the leaf were more than 
30 per cent infeotrve. Aphids that were observed 
to withdraw their styleta voluntarily, and disturbed 
about a minute after re-inserting their stylete, were 
also more than 30 per cent mfective. Those aphids 
wandering about the leaves were observed to make 
a few feedmg punctures lasting about a mutute before 
settling down to contimuous feeding. These aphids 
were transferred to healthy tobacco plants after they 
had completed one such puncture, and were more 
than 40 per cent infective. Thus, after several hours on 
tobacco infected with potato virus Y, virus was only 
transmitted by aphids commencing to insert thestylets, 
or by aphids that had made a brief feeding punoturo. 

The epidermis of the infected planta was about 
20 thick. Therefore, aphids with ther stylets 
inserted 25-50. must have orly penetrated to the 
first or second mesophyll cells, and the majority of 
those with their stylets inserted more than 100 u 
must have reached the phloem’. During feedmg 
punctures lasting about & minute, the styleta are only 
inserted into the cells of the epidermis*. Thus, when 
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the gtyleta were inserted into the epidermis, M. 
persiocs i tato virus Y that could later be 
used to infect thy plants; and aphids are never, 
or only rarely, infective when the styleta have pene- 
trated as far as the mesophyll or to the phloem. 
R. H. E. BRADLEY 
Field Crop Insect Leboratory, 
Division of Entomology, 
Canada Department of Agriculture, 
Fredericton, New Brunswick. 
Oot. 9. 
Proc. Roy. Soc., B, 198, 144 (1988). 
a Broadbent, L, Proc. Roy. Bat. Soo., A, 88, 7 (1051). 
* Roberts, F AL, Ana. T Biol , 87, 348 (1040). Smith, K. M., Ana. 
App. ic 


345 (1938). 
pp. Biol., 39, 78 (1962). 


An Unusual Form of Carbon 


Ix the oourse of experimental work on the deposition 
of carbon in the brickwork of blast furnaces (de- 
position which may o&use the disintegration of the 
bricks), it has been found by electron micrography 
that the carbon is deposited as minute vermicular 
growths which oan penetrate considerable thicknesses 
of brickwork. The carbon is formed by the inter- 
action of carbon monoxide and iron oxide in the 
so-called iron-spota in the brick. It has been found 

ible to reproduce this reaction in the laboratory 

Ese s&mplea of brick oont&ming iron spots 

to the action of carbon monoxide st an optimum 

of about 450°C. Moreover, & similar 

form of carbon growth is observed if iron ore, mag- 

netite or any form of iron oxide is substituted for 
the brick samples. 

The carbon vermicules have a characteristic 
appearance which is easily recognized—they may 
vary in thickness from 100 A. or so up to about 0-2 
micron, and they are generally somewhat helical 
in form. Stereoscopic examination has shown that 
many of the thicker threads conmst of a number of 
thin ones twisted together in the form of a rope. We 
have, so far, been unable to find any other source 
of carbon of similar , with the poesible 
exception of soot from & domestic chimney where 
the same reaction may well have taken place. 

X-ray examination of the de carbon showed, 
in addition to amorphous carbon, cementite (Fe,C) 
and an iron poronthids (Fe,,0,). It is suggested, 
therefore, that the following reactions may take place : 


Fo,0, + CO -8FeO + CO, 
FeO +CO —Fe 4 C0, 
- $e + 200— Fej0 + OO, 


Fe,0 > 3Fo + O 20Fe,C + 14CO — SFe,,0, + 7CO, 
BE eaC, => 20Fe,C + 70 


Thus the reaction 2CO — CO, + C may be con- 
sidered to be catalysed either by iron which is alter- 
nately converted to cementite and back to iron, or 
by cementite which is alternately converted to the 
peroarbide and back to cementite. 

It would appear that the catalyst, whether it be 
iron or iron carbide or both, is formed originally aa 
specks on the surface of the iron oxide—each speck 
giving rise to a thread of carbon. An isolated speck 
produces & thin thread, but the threads from 4 
collection of catalytic points become twisted and 
probably coalesce to produce the characteristic 
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(a) Carbon growth in firebrick after 30 hr. in carbon monoxide 
at 460* O., ma of aharacterisile vermicular threads. 
(b) Large formed by ooaleoenoe of smaller threads 


vermicule. Onoe the growth of carbon has commenced, 
the position of the catalyst is lees certain. We suggest 
that the particles of catalyst are located on the grow- 
ing ends of the threads. This would explain the 
coalescence of multiple threads and also the mechan- 
iam by which the carbon oan penetrate the bricks. 


W. R. Davis 
R. J. SLAWSON 
G. R. RrasY 
British Ceramic Research Association, 
Queen's Road, Penkhull, 
Stoke on Trent. Nov. 24. 


Murex from the Red Sea 


Ix the early months of 1951, Sir John Graham Kerr 
oolleoted some three hundred Mures iribulus shells 
on the western shore of the Great Bitter Lake south 
of the village of Fayid. It will be remembered that 
the entire animal population has been introduoed 

to the cutting of the Suez Canal in 1869, 
which o the way for immigrant organisms from 
the Sea. Now, granted the inherent tendency 
of living creatures to vary when relieved of the 
shackles of environment, Sir John argued that, in 
their new environment of the Bitter Lakes, these 
Murex specimens had had an opportunity of nd- 
iuto His dandy and Banco E 
variety of sculpture in the random oolleotion. More- 
over, this variation exhibited in spines and tubercles 
is not & matter of mere superficial markings, but 
rather of deep-seated causes such as the localized 
growth of the mantle edge or the depth in the mud 
occupied by the individual animal. The shells were in 
perfect condition, there being practically no tides in 
the Bitter Lakes and no violent wave action, and the 
bottom is soft mud. 

Bir John very kindly presented me with this 
collection for the Notre Dame Museum. My successor 
in the lectureahip at Notre Dame, Sr. Marie Josephi 
Parkes, has carried out a most painstaking in i 
tion in detail of the variations shown by the individual 
shells, but is now held up at this point for lack of a 

nding series of shells from the open waters of 


correspo 
. the Red Sea. The object of this communication is to 


make an appeal for help to anyone with an oppor- 
tunity for collecting in the Red Bea to fill thi 
deficiency. A pho ph of the particular species o. 
Murex will be forwarded to anyone willing 
to help. 
Monroa TAYLOR 
Notre Dame College, 
Dowanhill, Glasgow. 
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FORTHCOMING EVENTS 


(esting marked with an asterish * ore open to the publio) 


Monday, April 27 


UxIvmrsrry oF LONDON (in the Th Univeral 


College, Gower 8 London, W.O.1), at 4 
tors and Intracellular Oh 


(Further Lectures on May 4, 11 and 18) 
Ustvmnsrry oF LONDON (in th 


p.m. m Endoiph 


mr 


London, W.O.) MS Tet. Un 
Prison]: ajs Ton Dita Frons ind i aal Apila. 


on April 29 
R THE History oF SOKOL, 


BarrmH BOORTY YO 
Romon ordi (in we Toini Btaff Oammon Room, Room, Ünlreaitz College 
*'Inducton 


treet, London, W. x DEPO Dnus 
epa (Ohairman's ayia 


dion. W X» TD, at 5.8) pres B. 


Organs (at 21 Albemárip Btrest 


“The Tyndall 


poise OY LONDON (at King’s 8 London, W.O.2), 
at 5.80 pm.—Prof. H ars Taylor, F. atras Art 
Trends".* (Further 


Lecture on April 28.) 
oed April 28 


"WOooL HpudaTIOW BocurrY (at POCHE of Aria. Jolin Adam 


Ee Ade ongoa, you). at 7.15 p.m.—4dr. 


Tuesday, April 28—Friday, May | 


ohn Barti: 


LIBRARY ASSOCIATION (in the Pier Pavillon, Liandudno).—Annual 


Oonferenoe. 
—H 
Wednesday, April 29 


RovALSANTTARY IABTITUTS (in the White Rock Pavilion, Hastings). 
ealth Congress. 


Iron STENU INSfTFUTR (at 4 Grosvenor Gardens, London, 
3:1, af 0.45 a.m—Specul Meeting on ‘Boron in Steal’’. 


ROYAL POCUT OT at John idam Bironi, Redes duy Pam 
mA 2.80 p.m.— Dr. 0. Wansbrough-J: 
Place m ' (Str mh Taten Pope Memorial Lecture). 


ae ae Loxpow (in the Dies Th University 
ov oe, vee pum W.O.1), at 4.45 p.m.— George 
uf (server) 2h Molecular af Vision’’.* 


BocumY (at D DUE EU House, Piccadilly, London, 
Wea D pa at 5 irn. Annus ecihng ; : Preswlential Address on 


Evolution of the Shrininng Harth’’. 
MOFTROROLOGIOAL Soay (at 49 Cromwell Road, 


EROYAL 
Bw. at 5 —Dr. T. W. Worms. 
ja DI pm. We "ning Symons 


Thursday, April 30 


ROYAL Socurry (at Piocadilty, London, 1), 
at 4.30 p.m.— Dine , Prof. J. H. Burn, F.R.B., and 
Heather J. Shelley: '* Qllary Movement DURS «NE 
P M edwuhs''; Mr. F. W. Shotton: ''The Plersiooene 
Ds ao Area Rugby and and 


between Ooventry, 
eura uUo d TUO. TEOT aae ie E 


DET OF CHEMICAL IKDUEENY ae (at the Royal 


Institution, 21 


Albemarie Btreet, London, W.1), S pner R. T. A rer oa 


""Belenoe, Food and the People" ied 
Lecture). t 


ab Burlington H: Pleeadily, London, 


Waly, at 130 Diet, He Baayen P pf 
ye a p.m. ar de s Án 
: Thursday, April 30—Friday, May I 


Friday, May | 
UmivmaSIfY OF LONDON (in the Anatom 


Collage, Gower 8 
de Férie& (Lille) : 


Lond .0.1), af 5.1 mm rat, J. Xumpé 
pm.— 
Statistical Theory of Turbulence”. 


Cal HxGINNNBS ( (at Storey's Gate, Bt. 
) af 5.90 p J. Roman, 


James’ x Te B Wa Mr. 
ames's 
Mr. R. Wa. Boned and Mr D.d. Alley : Ani Bingle- 
Stage Alr-oooled Turbine 
Friday, May I —Saturday, May 2 

BOOTY oy CHEMICAL IWDUBTRY (joint of the FooD AND 
AGRICULTURE GROUPS and the BouTH-W EETERK QN, at Newton 
Abbo4).—8ymposium on ' as a Crop and an Raw 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 
THE 


The Clerk to the GUTER. Bt. Thomas's 


DEPARTMEETR— 
Holl L London, B.E.1 (May 2 
aoma HBXPEEIMENTAL HYBIOB, and ASSISTANTS IN EXPHRI 
AND THEORETICAL PHYBIOS— The Secretary, Tho Univeralty, 
Tbecdeaa (May 5). 


sity, Manchester 13 (May 6 6) 

IN Botany (preferably with intereat 
ın and morp o Registrar, Queen College, 
‘Mile Road, London, (May 8). 

Orvicmes (Ref. ¥.130 ) and 
Belentifie) (Ref. F.146(/58A) IN THE INBPEOTORATA, 
af ply, for anal; related to the Atomio En 
Prod programme in lafald, uid 
Oapenhurst and 3E Tondon Th of Tatoit and 2 
Service, Technical Bolentino Almack House, 26 King 
8 London, B W.1, quoting the appropriate Ref. No. (May 9) 
In organic or , loc an applied chromatography 


research scheme—Dr. R. T. O Patt, N Hospital, Queen 


OLARSHIP IN THA BOHOOL THBORETIQAL PHYNIOM—The 
egies, Dabitn Inderte for Advanced Studies, 64 Merrion Square, 


). 
Loam ee is Geolopioal 8 and Museum—The Civil 
Solen 


trar, The U: i 0 d 
OFFICERE for urgicd and chemical 

research at the Central ent, ‘The 

Coal (Personnel), Hobart House, 
Grosvenor Place, London, 8.W.1, quoting TT/t#3 (May 18). 

o8—The Becretary, 

ee nae T i eed eal a operation 
s: e p 
lants—The National Coal Boara, 


Secretary 

5 Gordon London, W.0.1 (Aay 31). 
LECTURER IN GEOLOGY AND MINMRALOGY—The dibus The 

D nns doman te i 


physical ch Fi Se Ghent ieee undertaken ind 

research in some of thm mbot, other than a 

—The Registrar, The University, (June 13) 

TPHYBI (with ty honours d in or t 
with in the use of X- 

Deere as ampled to Ses of tho or hgh 

pomem d THE Uxrr, Wool Textile Hememich 
E jericho pa pate in an intenalve 


Al Africa House, 
y, W.0.2, No. 462/51 (June 25), 
LEOTURER os at the pur atal, 
A of Unrvermtes of the Bnimh Empire, 


Biovoaier (Fishery Research), for wurvey of freshwater 
feheries—The worn of CUN Office, Great Smith 


GmOLOGIMT in Northern Rbhodasle—Th 5 Dinotor of Recroliment, 
Colonial Ofoe, Great miih .Birest; London, B W.1, quoting CD 


in —[The Director of Recruitmen Colonia 
Office, Great Smith Street, London, 8 W.1, quoting ODB! 3. 
LNCTURER or Or Amat LBOTUBER IX GEOLOGY an APSIETUC 

and DR IN OXGAXIO ÜRNEXIPTRY- Tho 

ERA : ) 

URGIBT (with honours degree or equrvalent PA eei 
of amal metallurgical and chemtoal laboratory, HRESEAROH 
engineering potter, (or essential) for (ay caneral wh RORIS 

problema, invest gations meohanial 


. 


(b) concerning propertios 

, fatigue strength) of materials and components, (o) in- 

vegas i uito loadings experienced by vehicle components on the 

riding characteri&iios of vehicles, etc —The Dtrector, Motor 
indtsiry Hoare Amoctstioa, indir, Nuneaton 

SURVEYOR Ug&nda—The Director of Recruitment, 

Coloma" fce, Grant Balle meret Loti eae Ol quoting CDH, 


ST eugigooang! greg Serre e RADO di phyuios, applied 
tal research on feli and 


mathematics or 
Med romero Ino ae ustry—The British Hat and 
led Felt-makers So See 
Road, Farrfleld, Droyisden, 


758 EP. 


PROFESSOR OY 
ISTRY (one in ph 
à PROFESSOR OF 
of continue), an ASSOCIATE EROR (general mechanics and vibra- 
tions), a Siocon LECTURER IX PHYNION (with special qualifications 
1n nuclear phymos or solid stato phymos), a BEXIOR LECTURER IN 
OHEMIETRY, a SENIOR LECTURER in ALATHEMATICS (with special 
qualifications in mathematical statitios), a SENIOR IN 
THA DIVISION OF ADROHANIOS, .PROYESSORS (2) IN THE DEPART- 
KENT oF CHIL ENGINMENRIAG (one with special qualifications 


L PHYSIO8, PROFESSORS (2) IK OHNX- 
T AATHHMATIOB, 


TRONIOS AND THLEOOMMUNIOATIONS EXGIKAENRING, An 
Paovesson OF ELECTRICAL POWXR KXGIMENRING, & SAXIOR LECTURER 
BLECTROKIOS AMD TELMOOXXUXICATIONS GIXEERIXG 
FESSOR OF ADNORAXIQLL HXOHREARIXG (with special qualifications in 
therm os ond maechmes), & PROFESSOR OY HYDRAULIO AND/OR 
SAXITARY EXGIKARRIKG, an ABSEOCLATB PROFESSOR OF HYDRAULIO 
AXD/OR SAXITARY XXGINENRIXG, an ASSOCLATA PROFESSOR (with 


^ o eri OF AIBORAFT PROPULSION OR ÀPPLIMD AIRODYXAMICS, 
PROFESSOR OF AIRORAFT PROPULSION OR APPLIED 

ANRODYNAXNION and two OR LECTURERS, and a PROFBEGOR Ot 

ASSOCLATE PROFESSOR IN FARA POWER AND MACHINERY ; in the Hebrew 

Insutute of Technology, Haifa, I&rael—The Secretary, 

Society af Great Butan 13 Mansfeld Street, London, W.1. 

SAMIOR RESAARCH FELLOWS and RASMARCU FELLOWS TO WORK IN 
TEB DEPARTMENT OF THEORETICAL PHYBIOB, Australian National 
Univermty, Canberra, on pioblems of nuclear and particle rd 
and in field theory—Tho etary, Association of Univermties of the 
Butuh Commonwealth, 5 Gordon Square, London, W.O.1. 

BENIOR HESHARCH WORKER ond n RESEARCH ASEIETAXT, to under- 
take a fundamental study of the M ree A of LUE metals The 
Remustiar, The Univormtv, Edmund Street, B 

Med OFFICER (with degree or enone ever 
) for potato iriais—The aper Ad Monat Daiteto 


Botany, Huntmgdon Road, 
REPORTS and other PUBLICATIONS 


(not included 1n the monthly Books Swpplemeni) 


o pee 


Great Britain and Ireland 


Association. of Unrveruties of the Brith Commonwealth. 
of the Executrre Comal ther with the Accounts af the A 
for the Year 1st August 1951 to 31st J 1952. Pp. 21. (London 
Association of Universities of the British wealth, 1052); (ios 
School of uliure. Memoir N 
of the Staff "x ihe 


Sebool of Agriculture and ıts Asocia Research trons during 
the Period October 1st, 1061—8Beptember 30th, Series 
No. 7 Field Drarage Work at Cambri » 1080-1063 Pp 27. 
(Cambridge School of fg Te 1953.) Gd. [102 

The a O63.) un the G Pp v+18. (London Generel E 
Co 1963 

Hogustrat General's Docennial Supplement, and Wales 193]. 
Part $- Fathmntes of Population, Statutios of Merriage, Births and 
Deaths, 1921- 1990; Pp. v14-671. (London. HM Stationery office 
1952.) 704 net 104 


[1 
Soelety of London Series A: 
and Phymcal Boiences, Ko. 899, Vol. 215. The Hydro- 
8, The Normal Btrems Effect in 


Series. 
(London: Oambridge University Press, 
The Place of Wi 


1053 
in the Wold Qhait, 00 1n. X 40 in 
International Wool bs i 3 
Observatory and Tidal Institute. Annual Report, 1952. 
l. Lrverpool 963 43 


Is. 
National University of Ireland. Calendar for whe, Year 1062. 
232, (Dublm ‘National Univermiy of Ireland, 195 [ 
Philosophical Transactions of the Ro Bocie don Series 
B Bid Seienoes. No 64 237° o > Heprodnoton of 
the African Hlephant, By 
94-140. (London  Oambridge University Press, 1953. j 18s. 


963) 3s. 
inbuigh. Vol. 02, Part * 
m the Cig prede Ares 

abi tip 
a 88.) embers 


By Dr. Basil O. King 
Ys cases radby Hus 


ndon. Oliver and dori 


and Prmor af the Unrverm ties ace the Umted 
Ahorne mingis Spe, M Ootovar A Pp. vi +87 
(London: Federa Bn , i 
Annual for 1951 (No. 64) of the Marine Biological Station at 
Port Enn, Iale of Man. Drawn up by J. 8. Colman. Pp. 32. (Liver- 
pool Unrremty Prem of 1952.) 48 
qm bri des P Univernty Proms, 1953 Vt. (aS 
vu+19 e > e 
Pr Jenthe Proceedings of the abia Moers dat 26 (X. j 
No. 6: The Half Life of Oelcrum NN and J. H. 
Poole. Pp.129-132. (Dublm: Hoya? ublin Bociety, 1 of Od. [43 
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Sheffield City Libraries Research Bibbographies (New Series), n 

61 Shell à[oul Pratico Nd or 'C'" Process) Pp 

(Shefheld Central 
Pharmaceutical Soci 


B 
af i Butain Calendar 1952-1 


Pp. v1--305. (London harmaoeutical Bonot, 1953) 125.04. [53 
eer Buyers’ Guide, 1953 Pp. (London àl 
Bios. Ltd., 1953) 5s 
mistry of uation. Lut of B Schools Boarding Homes 
for Handicapped Pupils, and Institutions fot Further Eduoation and 
Training of Disabled eiae 


in England and Wales, (Lust 42 ) Pp. 52 
(London HM Siationery omoa; 1953) 2s net 5 
Manchester Museum e Vu ar perk Manohester. ee epee or sne of 
Museum Committee, 1951-1052. Pp 

Museum, 1953.) 


Other Countrles 


SUM OE the s o dore 425 E. ud 14 
of Selamology o tems 7782, July to Decem- 
W. G. aine. 195-910. (Ottawa Queen's Prntez, 
"iren Vi P E ENEA Handlmgar Fjarde Senen, 
Bond 3  Díe Diatomen von Bohweden und Finnland. 
Jana tleve-Ruler Tel & (Bchlums). Pp. 153--40 plates. jd 
Fyirde Senen, Band 3, No 4 On the Bku | of Chirod: ptorus wilang- 
rapid G1 Up Devonmn Dipnoan fiom Wildungen. By G. 
Soderbergh .28+7 plates 12 kr (Stockholm Alm us 
ein A-B , London Ii. K. Loms and Co, Log 


poss 


cw 


Printing Olio, 1949.) 35 oen 
GeofWice e Meteorologw Bollettino della Società Italiana sal 


Vol 1, No 1, Gennaio-Febbiaio. D ds 
di Geofalow e Meteorologia, 1063 ) bre, 
5 dollars, per annum. [102 
Études de l'Institut Français d'Archéologie orientale du Catre. 
Études Bud-Arabiques, Tome 2 Les monuments de Ma'In (Yemen), 


étude épigraphique ev ph e des 19 insor tions de Ma 
Vides pat e ol, Sobunmed awtik Par l Yahyd Nim! 
Pp. T1 +20 (Le Caue 

1 


Institut Frangas d'Arohéologie een d 
Monograph Series of the Research Institute of Applied Electricity. 
No 3 Some Reseerches on High Frequency Phenomena and Hlec- 
trical Direct Uoatming. Edited by Y. Asami Pp. v+105. (Sapporo: 
Hokkaido Untvermty, 1952 ) 108 
World Health Oiganization. Monograph Series No. 12: 
Vaccination, Studies by the WHO ‘Luberouloss Research Oftioe, 
A . He p d under the direction of Dr. 


Magnus Pp. 307 ( ] 

H.M. Btationery ‘ones, 1958) 060 Frenoh fianos, 

15s., 3 dollars. [ 
Deutscher Wetterdienst in der U 8.-Zone. Berichte des Deutschen 
Wetteidienstes in der U.B -Zono Nr 42 Knoch-Helt. vili 4-463 
a . Deutseher Wetterdienst in der U.8 -Zone, 1055. 

D.markz. [L 
Indo- 


Food and Agriculture Organization of the United Nations 

Paoiflo Freheries Council Bid Meeting, 1s1-10th Fi 

1851, Madras, India. Section]. Pp 5 cides pnas, 
4th Ales UE Clty, nae ais the phh 


Special “Pubircanom No, Pp. o8 Inde, Bane 


plates. 0- o Counc, 1951-1952 [102 
X Report on the Forest Adminstration Nigeria 
for the Year 1050-51 6&4 ( a t Pinter 
London. Crown Agents for Colonien, 1 2.) Od. net [102 
Western Australa G Burvey 0.105. Collie 
ALneral Field. BIJ: H. Pp. 274 4-11 platos : vern- 
ment Printer, 195 [102 
Boienoe Cornell Secretariat Report, Maroh 1051—December 
1062 formation tn P8/52/9.) Pp; 
114-28. (Honolulu: Pacific Sdience Council Secretariat, 1052.) {1 
Inatitut koyal des Scisnoes Naturelles de que Mémoire No. 


partio ParDr. Marius 
35 plates. Mémoue Xo.121 Fauno mala ue du 

Belgique, 2, Gastropodos Par Pp. 198+10 plates 
Alémoire tde prd cie Eon Ne Oirer dp cd 


. 


. Pp 80. 
Méarolre No 124. Siete ae pour uns monographs do Trasislomonas 
Ehrenberg, C., 1834, flan G., 1930, et Euglena X 
Ehrenberg, O., 1832, a’ s. bar walter Conrad e 
Ludo Van Aleel, . 1760+19 plates. (Bruxellos. Institut Royale 


[48 
Institut Royal des Sciences de Belgiq! 

Demabne 84110, Faso 44 Les holothuries de Quoy et Gamard. Par 

Gustave Cherbonnier. Pp. 50--8 plates, Mémoires, Deuxridme Béne, 

Fasc 46 Gastropodes du Miootne moyen du Bassin de la Loire, 
Par Maxime Glbert. Pp. 230-450 +15 plates. 

Mémoires, ourme Bérle, Faso 47: 

Indien et des Cotes de l' Indochine frangalse. 1 Hugéne Leloup. 

Pp. 70--0 plates. (Bruxelles: Institut Royal des Bolences Naturelles 


de Belgique, 1902.) 
Catalogues 
Booka on Méduuue and Allied. Bubjoota. Pp 84. 
T and Electronics. 
"Landau d 


Pp. 28. unvio Controls, 


Tools for Hvery Laboratory. Pp. 4. 
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ADULT EDUCATION IN 
GREAT BRITAIN 


PEAKING in the House of Commons on April 23, 
Mise Horsbrugh, Minister of Education, an- 
nounced that the grants for adult education next 
year would be the same as for this year. Thus haa 
ended a period of uncertainty and vigorous discussion 
which followed the proposal early this year for a 
reduction of government support of this aspect of 
the national educational system. Miss Horsbrugh 
stated that, after consideration of information pro- 
vided by bodies responsible for adult education in 
Great Britain, she had concluded that the arrange- 
ments by which government support was afforded 
required reviewing in the light of post-war develop- 
ments. She proposes, therefore, to set up a small 
committee to advise her on administrative and 
financial aspects; until the committee reporta, the 
grants are to be maintained, and even additional 
assistance may be made available. 
The Prime Minister’s letter of March 18 to the 
Trades Union Congress had already stated that no 


‘actual decision to cut grants had been made. 


There was, he added, perhaps no branch of the 
educetional system of Great Britain which should 
more attract, within ita particular sphere, the 
aid and encouragement of the State than adult 
education. ‘How many must there be in Britain, 
after the disturbance of two destructive wars, who 
thirst in later life to learn about the humanities, the 
history of their country, the philosophies of the 
human race, and the arts and letters which sustain 
and are borne forward by the ever-conquering English 
language ? This ranks in my opinion far above 
science and technical instruction, which are well 
sustained and not without their rewards in our 
present system. The mental and moral outlook of free 
men studying the past with free minds in order to 
discern the future demands the highest measures 
which-our hard-pressed finances oan sustain.” 

The Prime Minister's words recall those of Prof. 
8. E. Raybould, the first occupant of the new chair 
of adult education m the University of Leeds, in the 
survey of university extra-mural education in Great 
Bntam which he contributed to a volume, ‘Univer- 
sities in Adult Education", recently issued by the 
United Nations Educational, Scientific and Cultural 
Organixation*. Most valuable of the resulte of such 
education, Prof. Raybould thinks, is “the develop- 
ment of habita of systematic study, of critical 
thinking, of disciplined discussion; and the result 
has been the more widespread diffusion throughout 
the population of the qualities of tolerance, judgment 
and responsibility which are necessary for democratic 
life". Nevertheless, to recognize the necessity and 
importance of adult education is, however, as the 
Prime Minister concluded, no reason for not looking 
through the accounts and making sure that all that 
we can give is turned to real advantage. 

The Prime Minister 8 letter shows clearly that tho 
Government is concerned, and rightly, to ensure that 

* Untverxities gn Adult Hduoation. in Education 2) 
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there are no instances of our limited funds being 
spent without proportionate result, even on & vital 
service, where this could be corrected by careful 
investigation. It is concerned also to examine the 
prospect of increasing the income for adult education 
from sources other than, or in addition to, the 
Exchequer grant. The possibility of an increase in 
students’ fees at least warrants careful attention, and 
80 too does the list of subjecta for which public grants 
are payable. 

The agitation will have done good if it stimulates 
in Britain a more searching public disonssion of these 
matters. ing much more vital, however, is 
involved than the amount of public grants for such 
purposes under the conditions of to-day. The funda- 
mental iasue is the appropriateness of the whole 
system of adult education in present conditions. The 
raising of the school-leaving age and the extension of 
public grants for scholarships and awards have 
doubled the number of university studente, and the 
majority of the latter now receive grants from public 
funds in some way or another. This has transformed 
the social structure as well as placed severe strains 
on the universities, and the questions oan fairly be 
asked: Are the methods by which adult education 
has been conducted in the past really adapted to the 
new conditions ? What should be the function of 
the Workers’ Educational Association to-day ? How 
far is the extra-mural work of the universities in this 
field consistent with and not inimical to their other 
duties and the maintenance of academic standards ? 
education and on the universities and industry, con- 
sideration of the place of the universities in adult 
education brings us to the question of the purpose 
and function of a university. Without a clear oon- 
. ception of the nature of a university and of its purpose 
and function in the society of which it forms a part, 
the allocating of ite resources to the best advantage, 
the scope of ita studies, the balance of research and 
teaching, and of staff and students cannot wisely be 
determined. How serious such problems have become 
may be judged from Sir John Stopford’s remarks 
at a recent dinner of the Yorkshire Association of 
Graduates of Manchester University. 

One of the biggest problems of British universities 
to-day, said Sir John, is the danger that public work 
may deflect university dons from their prime duty 
of teaching and research, and there is a possibility 
that this may get out of hand. He said that at 
Manchester there are always four or flve members 
of the staff away on the Continent advising foreign 
governments, and others are helping the Brrtish 
Council or government departments ia Britain. The 
outside responsibilities of the universities have in- 
creased enormously since the War, and Sir John 
referred in particular to the claims made by the 
National Health Service on the medical staff of the 
universities. The heavy responsibility of big research 
enterprises is & further factor. Many such proposals 
should be rejected by tbe universities, in Sir John's 
opinion, because the schemes are too big for the 
limited resources of a university and woyld be better 
undertaken by industry or a research institute. 
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"Buch proposals, like projects for sponsored research, 
must olearly be considered in relation to Great 
Britain's organization and resources for scientific and 
industrial research in general, and not purely against 
the existing resources and commitments of the 
universities. Above all, however, they should be 
considered against some clear view of the nature and 
purpose of & university such as Dr. A. L. Goodhart 
sought to formulate in his Haldane Memorial Lecture 
last May (cf. Nature, 169, 986; 1952). Only when 
we are clear in our minds as to the precise functions 
of a university and what it should impart to its. 
graduates can we proceed to decide exactly what 
should be the nature of its teaching or the duties of 
its staff. Dr. Goodhart laid all the weight of his 
emphasis on the teaching function of the university : 
that to his mind is and always will be the primary 
function. Research of great importance will always 
be proceeding in any university worthy of ite name ; 
but research is not, in his view, the essential purpose 
of the university. Dr. Goodhart, agreeing with 
Newman, then urged that it is not what a man has 
learned but how he has learned it that matters; and 
he olaimed that the habit of mid the university 
should seek to impart does not depend on the par- 
ticular subject which the student is studying. The 
basic mental training of the science scholar and the 
arts scholar is the same, and failure to recognize this 
means failure to understand the true purpose of a. 
university, and what it can give to its students. 
Elaborating this further, Dr. Goodhart stated that 
clarity of thougbt and intellectual curiosity are the 
two transcendent qualities which a university should 
impart to its members. The first is of supreme import- 
ance in national life to-day, and the second, with its 
emphasis on inquiry, marks the essential difference 
between & university and a purely technical school. 

Dr. Goodhart pleaded that in determming how 
many students it should admit and what subjects it 
should teach, & university should above all be mindful 
of the importance of maintaining its standards, and 
of ensuring that it fosters the adventurous inquiring 
mind which has been trained to be accurate ; this ia 
in line with Lord Haldane's own, ideal] of a university. 
It is encouraging to find that such ideas were 
reflected in many of the addresses and discussions 
at the Conference on Industry and the Universities 
at Ashorne Hill last October, particularly in oonnex- 
ion with the qualities which industry seeks in the 
university graduate. Their force was equally admitted 
by Prof. R. 8. Edwards in a plea for administrative 
studies in the universities (Thres Banks Review, 
September 1952)—a plea which, however, found little, 
support at that Conference. Prof. Edwards’s purpose; 
however, was at least in pert to indicate what is‘ 
already being done by the universities in this fleld, , 
and particularly the opportunities for research in the | 
fields lying between the natural and social sciences 
'Tae value of such research was stressed at an eerli 
conference of the Federation of British Industries, 
when a plea for closer co-operation between industry 
and the universities in the study of industrial 
organization and management was advanced by Dr. 
F. A. Wells. 
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In this whole context it is appropriate that, as was 
urged by Prof. Raybould in his book ‘The English 
Universities and Adult Education” in 1951, the 
universities should reconsider their place in extra- 
mural work, and the nature and extent of their 
contribution to adult education. Simultaneously, 
but independently of the Government’s suggestions 
conoerning the financial and administrative aspects of 
adult education as a whole, the value and utility 
of the Workers’ Educational Association—the other 
means through which Government grants to educe- 
tion have been given in the past—has been 
challenged by critics, who point to the public library 
as & more appropriate instrument for publio support 
of adult education. The character of the Workers’ 
Educational Association has indeed changed. By 1982, 
the proportion of manual workers had dropped to a 
third and is now not more than 18 per cent. In 1951 


the three-year tutorial classes which form the hard ` 


core of academic studies were only 14 per cent of all 
classes, with 12-5 per cent of all students. 

Prof. R. H Tawney’s call in 1950 for a return 
to the first principles of strong working-class mem- 
bership and exacting educational standards has to 
be considered in the light of the great social changes 
of the past fifty years, and especially m public educe- 
tion. To concentrate on working-class students who 
are capable of sustained study at the university-level 
means acquiescence in a drastic contraction of the 
work and influence of the Workers’ Educational 
Association, whereas, in fact, ita activities have 
expanded. Simce 1980 the number of students 
attending ita classes has nearly doubled, and the 

ion which has to be asked is whether the 
tion is the appropriate ‘responsible body’ for 
all these activities. Inquiry might indicate that some 
of them should be entrusted to the university extra- 
mural departments which are already working on 
perallel lines, while others might be made more 
nearly self-supporting or entrusted to local education 
authonities, which now have responsibilities for 
further education. 

What is clearly required is fresh thinking about the 
whole problem of further education, and the respon- 
sibilities and effectiveness of the several agencies 
working in that fleld, in the light of the new social 
situation and ite current trends. 


ZOOGEOGRAPHY 
Ecological Animal Geography 
/By Prof. W. O. Allee and 1 P. Schmidt. Second 


"edition. An authorized edition, rewritten and revised, 
Based on ‘““Tiergeographie auf dkologischer Grund- 
lage" by the late Richard Hease. Pp. xii+7165. 
(New York: John Wiley and Sons, Ino.; London: 
Chapman and Hall, Ltd., 1951.) 76s. net. 

/ the originator of this large compilation, 

Richard Hease, wrote his German book in 1924, 
the science of animal ecology was in its early develop- 
ment. That of xoogeogrephy, though with a long 
history behind it, was confused by the croas-currents 
of unbridled speculation, now happily inning to 
be brought into more orderly notions by the aid of 
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palwontologioal evidence. In 1924, also, seas dn 
were inning to turn towards physiological facts 
for explanations of the limitations of the range of 
species and geographioal differences of external form. 
It was natural and useful that the emphasis of Hesse’s 
book should be given to & description of the geo- 
graphical and physical zones of the world, the more 
obvious adaptations of animal life to existenco in 
them, and to the relating of animal form and function 
to physical gradients. Ideas of population—and indeed 
of time changes at all—were mainly excluded. The 
American authors who have largely rewritten this 
book for the second time (the first version appeared 
in 1987) have not deviated very much from this 
general outlook, except to mention rather more 
modern work both on ecology and zoogeography. 
The book is still static picture of the world and its 
animal life—it presenta & series of huge ‘life groupe’ 
from different parts of the sea, land and fresh water ; 
and historical and dynamic are almost 
completely excluded from the story. It is & series of 
pictures, not the foundations of a special science, for 
any development from this kind of ecological animal 
geography would have to study physiological or 
genetical process, population balance or £o h- 
ical history. For this reason the book is fairly dull 
to read, an effect increased by the authors’ passion 
for stating every bit of information in the same tone 
of voice. There is a curious mingling of absolute 
platitudes like ‘Sufficiency of water is most com- 
pletely assured to animals that live in it" with 
tongue-twisters for the student like “the camel is a 
stenohygric animal of arid country”, which may at 
first reading conceal the fact that & tremendous 
amount of careful scholarship and distillation of 
written knowledge has gone into making the treatise ; 
and since much xoologioal information is still rather 
& chaos of small bite about species or taxonomic 

except in so far ag it has been brought into 
the feld of evolution theory, one must welcome such 
& solid attempt to describe the faunal features of the 
world as a whole. 

The book falls into four sections. The first 18 
generel and, as usual in the Chicago school of zoology, 
starta with the physical and geographical environ- 
ment and ends with animal communities (biocasnoses). 
An indication of the verbal atmosphere in these first 
165 pages is illustrated by the following sentence : 
“The biochores and superbiochores are finally com- 
bined into still higher groupings, whioh m&y be called 
'"biooyolee' ". Some might feel that they needed 
& *biocyole' to enable them to get around the ‘chores’ 
of reading this sort of superbly unnecessary jargon. 
Phrases like the ‘‘spruce-mooge biome” are likely to 
amuse, without illuminating. 

The two succeeding sections, on marine and fresh- 
water animal life respectively, are much the beast 
parts of the treatise. They are clearly the result of a 
great deal of search for good information, and, 
although the separate subjects have to be dealt with 
in & condensed form, there is no doubt of their real 
value both to students and to roologists generally 
who cannot find time to keep abreast with the wide- 
renging research that is going on in our oceans and 
lakes. It is when we reach the last section, on the 
distribution of terrestrial animals, that compression 
defeata its aim. One cannot be satiafled with the 
eleven lines that are devoted to the coniferous foresta 
of the Holarotio region, or the two and a half pages 
about the deciduous forests. Modern ecological 
surveys of the Arctic land regions are not mentioned. 
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It will be seen that this book 18 & serious and great 
effort of scholarly compilation, covering such & huge 
field that its omissions are not entirely unexpected. 
It falls somewhere between an encyclopmdia and a 
text-book; but it will prove a valuable work of 
reference for facts, so lang aa it is realized that the 
facta are bound to be very incomplete, that the 
abundance of rolling jargon does not conceal a 
dynamio philosophy about animal life, and that the 
future of zoology lies in the study of proceases rather 
than of panoramas. CHARLHS8 ELTON 


JAPANESE OPISTHOBRANCHS 


Oplsthobranchla of 1 Bay 

Collected by H.M. the r of Japan. Described, 
with an Introduction, by Dr. Kikutaro Baba. Edited 
by Dr. Hirotero Hattori. Pp. 1944-50 plates. 
(Tokyo: Iwanami Shoten, 1949.) £7. 


HERE 1s now ample evidence of the existence 
of an opisthobranchiate fauna of great variety 
and wealth in the seas around Japan—a fauna made 
the more mteresting by ita admixture of temperate 
and tropical forms. The first hint of this was given 
as long ago as 1880-81, when Rudolph Bergh! pub- 
lished his ““Bettrdge zur Kenntnisse der japanischen 
Nudibranchien”’, which, although containing descrip- 
tions of only fifteen species, showed that a conmder- 
able range of types existed.  Bergh's publication, 
based on collections made by & number of naturalists, 
was the first attempt at a comprehensive account of 
the Japanese species. This pioneer work was followed 
in later years by accounts of further collections, 
notable among which 18 Sir Charles Hliot’s* “Japanese 
Nudibranehs", published in 1913. This latter is a 
report on the nudibranchs then in the collection of 
the College of Science in the Imperial University of 
Tokyo and describes no fewer than forty-three species 
belonging to several groups. Coming to more recent 
times, no one has done more to add to our knowledge 
of the Japanese representatives of this group of the 
Mollusca than Dr. Kikutaro Baba, whoge long series 
of investigations, begmning in the early 1930's, are 
happily still in progreas. His contribution to the 
recently compiled by the Japanese Imperial 
Household has been a major one. 

It is well known to men of science in general that 
ELM. the Emperor of Ja is keenly interested in 
marine biology, and, as is recounted m the preface 
to this volume, he has long made it & rule, every 
time he goes to stay at his villa at Hayama, on the 
eastern shore of Bagami Bay, to organize and take 
part m shore collecting ions. Detailed surveys 
of many parts of the shore of the bay itself and of 
the many off-shore islands have been made, and 
frequently he has gone to sea to collect by i 
trewling and other means off the coasts of Enoahtma 
and Jogashima Islands in water three hundred or 
more metres deep. 

Sagami Bay, is situated roughly in the centre of 
Japan proper, on the south-east coast of Honshu, 
and, clearly, many factors combine to make it & rich 
collecting ground. Bounded on the east by the Miura 
Peninsula and on the weet by the Ixu Peninsula, the 
bay has a wide opening to the ocean. South from its 
mouth there extends the long chain of the Izu 
Bhichto Islands. The shore is good for inter-tidal 
collecting ; off-shore rocks and reefs abound, forming 
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rioh habitats, and beyond them there is water of 
varying depths dropping to & thousand metres or 
more in the central part of the bay. Also, at certain 
seasons of the year, & branch stream of the warm 
Japan Current (Kuro-shiwo), flowing eastwards 
between Oshima Island and the southern tip of the 
Izu Peninsula, enters the bay, bringmg with it a rich 
flora and fauna including many species characteristic 
of more southern waters. 

The series of Investigations, part of which forms 
the basis of this book, have covered a period of 
somewhat more than twenty years and have resulted 
in the amassing of & large number of specimens of 
marine and animals belonging to various phyla 
now suitably preserved for future research. Whilst 
providing & comprehensive account of the opistho- 
branchiate Mollusca of this region, it is to be borne 
in mind that the work is concerned solely with those 
species taken by the Emperor himself at various 
stations in Sagami Bay. It is the first volume to be 
published by His Majesty’a Biological Laboratory 
and, so we are told, will be followed in due course 
by others on different groups. The species recorded 
in it are described by Dr. Baba, who has also written 
the brief introduction. "The coloured figures, all of 
which have been painted from living specimens, and 
of which there are no fewer than 170, have been 
executed by the late Hiroo Sanada and Shiro Kato, 
and the whole work has been edited by Dr. Hirotaro 
Hatton, chief of the Biological Laboratory of the 
Imperial Household. 

Although partly translated into English, most of 
the book is written in Japanese, the difficulty of 
obtaining an adequate translation of which has 
occasioned the somewhat long delay in the appearance 
of this notice. That the section in English, which 
follows the initial Japanese part, is approximately 
half aa long (64, as &gainst 114 pages in Japanese) is 
not due solely to typographical differences between 
the two languages, but largely to the fact that a 
number of interesting and important chapters in 
Japanese have not been translated into English. 
Although this has been done, one must suppose, in 
order to keep the book to a reasonable size, ib is 
much to be regretted, for the topics dealt with in 
them range from an historical review of work on 
Japanese forms, an &ooount of geographical dis- 
tribution, and a brief review of different modes of 
clasaifloation to the phylogeny and relationships of 
the Opisthobranchista—matters of great interest to 
the malacologist in particular and to the zoologist in 


The longest, section in both the Japanese and 
English perts is the chapter on classification, which 
contams brief, though evidently accurate and 
adequate descriptions, accampanied by line figures, 
of the species which have been collected. One hundred 
and forty-three species are recorded, fifty of whi ohh 
are new, and five new genera have been established. \ 
A world-wide acquaintance with opisthobranchg \ 
would be necessary before pronouncing judgment on 
the validity of the new species desaribed ; but it is 
encouraging to note that ın the majority of them the 
descriptions have been based on series of specimens 
often collected at different times and from different \ 
localities. The description of each species is followed 
by the briefest of field notes giving the dates and 
localities ‘of collection and details of distribution. 

Coloured figures are an essential accompaniment 
to any taxonomic work on opisthobranchs, and the 
fifty plates which form the last section of the book 


No. 4357 May 2, 1953 


are attractively sometimes strikingly 
beautiful, and, so far as oan be judged, true to life. 

There is no doubt that this work is a valuable 
contribution to marine zoology and in particular to 
our knowledge of the Opisthobranchiata of Far 
Eastern seas; but let us hope that the Emperor and 
his team of investigators will see fit to follow it up 
with further publications dealing with some other 
aspects of the biology of this interesting group of the 
Mollusca, With such admirable facilities for study in 
what must be the finest of collecting grounds, it is 
not too much to that observations on general 
biology, spawning its and larval and post-larval 
development, to mention only & few of the topics on 
which detailed information is so sadly Jacking, will 
be undertaken. 

Tho book is expensive in British money ; but it is 
well printed and in all respects most i 
produoed. It is stoutly bound in pale green with 
gold lettering—in ish on the cover and Japanese 
on the spine. To the British reader, who can scarcely 
be expected to boast familiarity with all the localities 
mentioned, the inclusion of a large-scale map of 
Sagami Bay and neighbourhood would have been an 
asset. J. E. FORREST 


1 Bergh, E., Verk. bb. rool,-bot. Gesell, Wien, 80, $1 (1880-81). 
1 Miot, O., J. Coll, Sa, Imp. Umie. TáEyd, 85, Art. 1 (1913). 


TEXT-BOOK OF LIGHT FOR 
DEGREE STUDENTS 


Light 

(Student's Physios Series, Vol. 1.) By Prof. R. W. 
Ditehburn. Pp. xxii+680. (London: Blackie and 
Bon, Ltd., 1952.) 45s. 


HIS book is a most welcome addition to the 

series which contains, for example, J. K. 
Roberte’s “Heat and Thermodynamics’. Despite 
the multiplicity of books on the subject of light, 
there are few which are suitable for honours students, 
and still fewer which approach the degree of com- 
pleteness and attention to detail shown by this 
volume. Prof. R. W. Ditehburn is to be 

on the production of & work which is a 

both to his extensive knowledge of the subject and 

Ms DORUM e ee 

The covers all that is required in physical 

optics for a degree course, starting from Intermediate 
level; it does not tnolude ical optics, as the 
title might imply. Problems, on which the student 
oan test his powers, are in t the 
book, and often brief guides to the methods of 
solution are given. 

: Having made clear my unqualified opinion of the 
as & whole, I should like to direct attention to 
aspects in which I feel that the author does not 

dive up to the high standard which he has set for 

himself. First, he claims, in the preface, that the 
wave theory has been described in such & way that 
the quantum theory appears as & natural develop- 
ment. One looks forward to some i ing new 
approach to the teaching of this rather awkward 
episode in the history of science, but it is not there ; 


one meets the usual presentation of the quantum. 


theory as a device for explaining, for example, odd 
effects such as lectrisity. 

Secondly, it is possible that more could be made of 
Abbe’s theory of image formation. I agree that the 
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treatment is at least as full as in any other text-book 
of light; but, in a book in which so much attention 
is paid to practical details, it is a pity that the author 
has not taken the opportunity to reproduce some 
practical illustrations, which would the theory 
80 much more real to the student. The concept of 
resolving power is of such importance in physics that 
it is i merely to refer students to the 
original work, which is often not readily accessible to 
them. 


The diffculty is aggravated by the fact that the 
only practical illustration related to resolving power 
(Fig. l, Plate III) is given a misleading legend ; it is 
actually the Fraunhofer diffraction pattern of a single 
circular obtained from two point sources 
near the limit of resolution, but it is described as the 
‘pattern due to two circular apertures which are just 
resolved". 

These are the only aspects of the book which I feel 
to be unsatisfactory. There are some minor 
errors, such as the Pein cf ero minh in Fig; 6.3, 
and the mention of "the molecule” of mica; but, on 
the whole, the reading of the book can engender 
nothing but admiration that one man can cover 80 
adequately the different aspecta of physical optics. 

H. Lirson 


LEAF-MINING INSECTS 


Blology of the Leaf Miners 
By Prof. E. Martin Hering. Pp. iv+420. ('s-Grg&ven- 
hage: Dr. W. Junk, 1951.) 36 guilders. 


poe this book is an investigation into 
the feeding patterns of leaf-mining insects and is 
the result of years of research by Prof. E. M. Hering 
on the leaf-mining habit. It is an attempt, based on 


the nature of the inflicted on the plant, which 
is in itself dependent upon the specific behaviour of 
the individual ies, to identify, often down to 


species level, a diverse collection of inseota. 

The first chapter includes the definition and class- 
ifloation of the miners; each type of mine, which 1s 
well illustrated, is given a specific name depending 
upon ita shape and form and the part of the plant 
where it is to be found. The following chapter deals 
with fundamental morphological characters which 

the four orders of inseote—n&mely, the 
Lepidoptera, Coleoptera, Diptera and Hymenoptera— 
to whioh the leaf-mining habit is restricted. It also 
discusses the modifloations in structure of the larves 
induced by the miming habit and emphasizes the 
disparities existing between mines caused by members 
of the different orders. 

The author then considers the general life-history 
of mining insects, with much space devoted to the 
pupal stage, which tends to show greater variance 
between. species, particularly concerning the selection 
of pupation sites. There is & tendency for leaf-mining 
insects to complete their life-history in a shorter time 
than that i by other phytophagous insects. 
Ressons for this, such as the consumption of highly 
nutritious food material and the uniformity of the 
micro-habitat, are dealt with in & separate chapter. 

The extent of Prof. Hering’s studies is indicated 
by the next chapter on disposal of frams, where he 
utilizes the types of frass deposition as & means of 
identifloation. In addition, the problem associated 
with tho disposal of frass to prevent contamination 
of the mines is discussed. 
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The special adaptations of case-bearing miners and 
aquatio plant miners are considered individually. 
This is followed by a detailed account correlating 
mining habita with larval morphology, where the 
influence of environment on the development of the 
species is fully appreciated. 

Associated with a chapter on host selection is a 
comprehensive list of plant families known to support 
& leaf-mining fauna. Opposite each family will be 
found the orders of insecta recorded on them. The 
last part of the book covers the colour of the mines ; 
the effect of mining on the growth of the plant; 
parasites, inquilines and gymbionte; and, finally, a 
section on collecting, breeding and the difficulties in 
determination of the more difficult species. 

This book contains a wealth of knowledge, the 
result of more than thirty detailed study of 
the subject. It is well indexed, and the bibliograph 
comprises nearly one hundred pages. The wore 
makes interesting reading, the only marring feature 
being the unusual number of errata. 

V. W. Fowrrsg 


A PIONEER OF PLANT 
PATHOLOGY 


Erwin Frink Smith 

A Story of North American Plant Pathology. By 
Andrew Denny Rodgers, OT. (Memoirs of the 
American Philosophical Society, Vol. 81. Pp. 
x+675+4 plates. (Philadelphia: American Philo- 
Bophioal Society, 1952.) 6 dollars. 


RWIN FRINK SMITH (born in 1854), and 
from 1886 until his death in 1927 & scientist 
in the service of the United States Department of 
Agriculture, was not only the acknowledged ‘dean 
of American plant pathology’, but also a man of 
international reputation, whose pioneer work will 
always be remembered. In this considerable volume 
the author has uoed an unusually  well- 
ee ee of a RM riaa: The story 
is simply told and the reader, almost unawares, 
finds himself living in that great period of botanical 
renaissanoe in and of botanical exploration 
and discovery in vast regions of the United 
States. On this period, Mr. A. D. Rodgers is parti- 
cularly qualified to write. His first picturea of Erwin 
Smith are of a modest young man of unusual per- 
and competence, gradually finding his feet 
in science and in a philosophy of life, and enjoying 
in ite manifold aspects the of existence in & 
great and varied continent. Smith’s inherent qualities 
were soon to become evident in an insatiable 
curiosity about the objects of Nature in general, 
and plants in particular: in a devotion to the 
precision of scientific methods, and an eye alert for 
mnovations in ideas and techniques that would 
open up new high-roads in biology. Thus, a time 
Te ee ee 
and more especially into the quite new fleld of the 
bacterial diseases of planta, were to lead the world. 
These studies, which were characterized by great 
thoroughness and a mastery of illustration, have 
long occupied a fundamental place in this branch 
of biological science, and will continue to do so. 
He also made important contributions to our 
knowledge of plant viruses. 
Although this book tells the life-story of a man, 
it also records the history of an unusually important 
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period in biological and medical science, and in 
agricultural economy, both in the Old and New 
Worlds. Accordingly, this volume should prove 
of value as & source-book for information about the 
progrees of pathology in general, as well as of Smith’s 
own signi t and numerous contributions. In 
this connexion it is probably & pity that m so exten- 
sive & book space was not found for a chronological 
list of Smith's papers and books. The book oan algo 
be recommended to all who like to read of lives 
well lived, and who wish to gam some insight into 
the springs of contemporary knowledge. 


OLD HAWAII 


Hawallan Antiquities (Moolelo diac N 
By David Malo. Translated from the Hawaiian by 
Dr. Nathaniel B. Emerson, 1898. (Bernice P. Bishop 
Museum, Special Publication 2.) Second edition. 
Pp. xxii+278. (Honolulu: Bernice P. Bishop 
Museum, 1951.) n.p. ^ 
Dee nne oigo family, 

born about 1793, who spent his early life at 
court and became & great authority on native 
customs and traditions. When he came in cantact 
with Christian civilization, he soon became an 
enthusiastic convert, and finally a Christian minister. 
He died in 1853. 

His book ‘Hawaiian Antiquities’? was written in 
the Hawaiian language, and the tranglation, with 
notes, by Dr. N. B. Emerson, edited by W. D. 
Alexander, was published by the Bishop Museum as 
long ago as 1903. It has long been out of print, and 
iis coord. edition. which la Ditto. altered coach from. 
improvements in format, has been issued in response 
to many requests. 

The title of the book is misleading, since it is not 
an archsological treatise but rather an account of 
Hawaiian ethnology before contact with 
civilization. It deals with many things, including 
customs, ceremonies, myths, traditions, the code of 
conduct, political organization, sports and material 
culture. Under the last-named heading are accounts 
of such matters as house building, furniture, food, 
bark cloth, stone adzes, cances and articles of value, 
which will be particularly useful to those who have 
Hawaiian collections under their care. The fow 
drawings which accompany these sections are prob- 
ably Emerson’s. Wherever appropriate; the native 
names of objecta, ceremonies, eto., have been quoted 
in the translation, which therefore constitutes a kind 
of glossary of Hawaiian terme. 

As a convert to isti and an admirer of 
Western civilization, Malo was bound to regard the 
old ways with disapproval, which comes out m such 
statements as ‘The newly imported articles arè, 
certainly ior to those of ancient times’ and 
“Bome of miserable 
Hawaiians were no doubt due to their devotion to 
worthless things"; but remarks of this kind are 
confined to a few lines at the ends of chapters, and 
most of the work seems purely objective. If he had, 
known to what extent future generations would have i 
to depend on wri such as this for information 
would doubtless have dealt 
with many matters more fully than he did; never- 
theless, we can learn & great deal from the book, and 
in the circumstances it is greatly to his credit. 

G. H. 8. BUSENELL 
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The Aphid Genus Periphyllus 

A Systematio, Biological and Ecological Study. By 
Prof. E. O. Eæig and Frieda Abernathy. Pp. ir-- 
166. i i 


[ed eer ener ble Sus (e vety ot 
forms which may be assumed by a species during 
the course of & aingle life-cycle, the aphid genus 
Persphylius van der Hoeven is peculiar in that 
-of ita members produce, m addition, jadi 

wetivating larvæ which remain in the first instar from 
the spring until the autumn, when growth and 
development are resumed. The members of this 
genus &re nearly all oonfined to trees of the maple 
family, on which they complete their life-cyolee. 

This book embodies the results of six years of 
study of a number of American species of Periphyllus, 
and includes descriptions of others from and 
eastern Asia. In their accounts of species which they 
have been able to study at first hand, the authors 
have contributed materially to our knowledge of this 
group, and, with the aid of copious illustrations, have 
shown the remarkable degree of variation in form 
which can occur during the life-cycle of a mngle 

ie. The inolusion of lists of synonyms, host 
i nahm notes on history and distribution, ther 
with an impressive bibliography, usefully brings 
together a quantity of relevant material within the 
compass of a single volume. But in their survey of 
the genus as & whole, it is disappointing that the 
authors appear to have overlooked some important 
contributions from European workers. There is no 
mention of the recent work of Borner, nor of Hille 
Ris Lambers's very full and detailed account of the 
known species of Pertphyllus (Tijdachr. 
Eni., 88, 225; 1947). 

In an otherwise attractively produced book, it is 
difficult to understand why most of the numerous 
lme-drawings have been reproduced in half-tone, a 
proosas whioh, besides obscuring important anatomical 

, does much leas than justice to Frieda Aber- 
nathy’s fine draughtamanship. J. P. DONCABTHR 


Amino Acids and Proteins 
Theory, Methods, Application. Compiled and edited 
by Prof. David M. Greenberg. Pp. ix+ 950. (Spring- 
field, IU.: Charles O. Thomas; Oxford: Blackwell 
Scientific Publications, Ltd., 1951.) 110s. net. 
" [ EIS s an omnibus volume intended “to acquaint 
studente and investigators with the more general 
methods employed in the study of the proteins, and 
to grve & summary of the current knowledge and 
advances of the subject matter". Ite ann is therefore 
nothing lesa than & comprehensive treatment of 
amino-acids and proteins from the physico-chemical, 
ic and biochemical points of view. There is, in 
act, no marked emphasis on any particular aspect ; 
there are four ahapters on the organio chemistry of 
amino-acids and ides, two on the organic chemis- 
! try of proteins, on the physical chemistry, and 
i four on biochemioal topics. Most of the major lines 
, of protein research are represented ; there is, however, 
ittle about the determination of the sequence of 
femuno-aoids in proteins, and nothing about speoiflo 
| chain-configurations. 

In & book of such scope, with & multiplicity of 
authors, it is almost inevitable that the treatment 
should be uneven and perhaps inadequate in parta. 
The &ocounta of paper chromatography and peptide 
synthesis are, for example, well below the average 
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standard of the work. A rather more serious criticiam 
eM lg ie ag el Ja rad al Rae eg 
would wish. In my opinion the book does, however, 
succeed in bringing to the reader, in the form of a 
series of separate easays, & large amount of informa- 
tion, some of which is not readily available elsewhere. 
The numerous tabulations of data are & particularly 
praiseworthy feature. I have no doubt that students 
and investigators will find the book useful. It is very 
well produced, and contains remarkably few misprints. 
0. H. Baswronp 
Sound 
An Advanced Course. By Dr. H. F. Boulind. ! 
vii-F104. (London: John Murray, Ltd., 1952.) 6s. 
I is diffüloult to believe that a small book of a 
hundred pages on sound can cover adequately the 
required ground for all stages of the sixth form and 
up to university scholarship-level, no previous know- 
ledge of the subject being assumed. This, however, 
is what is claimed for thia book which, on the whole 
(and understandably in the circumstances), is rather 
utilitarian in ita approach, with one eye constantly 


on the Voas B pride 
One haa a great of sympathy with the author 
in his admission that his chief aim 18 to produce a 
book at & cost within the financial allocation for sixth 
forms. But surely the correct approach is to supply 
& really satisfying account of the subject, especially 
m sound, which has for so long been neglected, and 
then preas the suthorities to bring the allocation 
more in accord with present prices, Sixth-form and 
scholarship studenta certainly need, and deserve to 
have, & full and comprehensive volume for their 
studies, and it is high time that this serious defect on 
i el of those responsible was reotifled, 
$ is done in this book is, aa is to be expected, 
done well. The mathamatios is well within the scope 
of the students for whom the book is intended, and 
there is an excellent set of graded questions. It is a 
pity that a bigger quantity of information of the 
same high quality could not be inoluded. 


Gods, Graves and Scholars 
The Story of Archmology. By C. W. Ceram. Trens- 
lated from the German by E. B. Garside. . xii] 
483+ 82 plates. (London: Victor Gollancs, Ltd, in 
association with Bidgwick and Jackson, Ltd., 1953.) 
21s. net. 
CTS Dock is not intended for the specialist in 
prehistorio archsology ; it is rather meant to 
fascmate the i intelligent reader and to 
inspire him to delve more desply into the subject. 
The author describes in graphic language the story 
of the discovery of several di t gites in a number 
of localities; for example, he relates the earliest 
discovery of, and the first explorations at, such city 
sites as Pompeii, Troy, Myoens and Orete, and the 
origins of Egyptology. Again, the unearthing of 
Nineveh is recounted, as well as how the deciphering 
of Babylonian writings took place. The New World 
is not forgotten, and there is an exciting chapter on 
the empires of the Tolteos, the Axteos and the Mayas. 
The historical approach to the subject is a good one 
and will undoubtedly excite many readers to dig 
more deeply into its blams, and the book can 
therefore But even on the historical 
side it does not pretend to do more than dip into the 
subject here there; it does not cover the ground 
as does such & work as Daniel's "Hundred Years of 
Archsology’’. diede ee 
The translation runs smoothly. M. O. Buagrrr 
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BEHAVIOUR OF ENGINEERING STRUCTURES’ 


By Pror. A. J. S. PIPPARD, M.B.E. 
Imperial College of Sclence and Technology, London 


HE intelligent and economical design of engin- 
eering structures demands of their 
behaviour under load, and it is only in the light of 
this knowledge that the technical efficiency of a 
design can be aaseased. It 18, however, usually con- 
sidered sufficient merely to estimate the distribution 
of streases in a structure under normal load-conditions 
and to design to & factor of safety ; while this will 
often produce a safe result, reliance upon such & 
simple method may very likely in special cases be 
either uneconomical or dangerous. In such cases 
detailed knowledge of stresses and displacements 
throughout the whole range of loading is desirable. 
For idealized structures in which all the material 
and every member is assumed to obey Hooke’s Law, 
the analysis of streases and deformations is usually 
posaible by well-known classical methods ; but while 
over-simplification is tempting, it may well prove 
i te in many real structures, where practical 
factors complicate behaviour. 

In many forms of construction one such factor is 
flexibility, which causes certain members to bow and 
even become unstable under load; the structure 
then behaves differently from the manner which 
would be forecast on the aasumption of & linear load- 
displacement law. This form of elastic instability 
may ooour, for example, in ship pa which is 
thin in relation to ita unsuppo width, with the 
result that, while the distribution of tensile stress 
aoros the deck under & hogging bending-moment is 
reasonably uniform, the distribution of compressive 
strees under & sagging bending-moment is not. At 
the boundaries, where the deck is stabilized by the 
side plates, the stress is larger than that calculated 
by ample bending-theory, but at the centre it may 
ae ee ae D d acd. 
nothing. Instability in compression, by thus modi- 

the streas distribution deduced from the 
Bernoulli assumptions, may reduce the load-carrying 
capacity of the hull considerably. 

Experiments carried out in the Civil Engineering 
Laboratories of the Imperial College of Science and 
Technology, London, on an idealized model of & hull 
illustrate this point, and a typical set of results are 
shown in Fig. 1. 

in, most constructional materials depart from 
Hooke's Law at stresses considerably below failure. 
In mild steel the breakdown of the linear relation 
between stress and strain is followed by yield during 
which strains increase greatly with no increase in 
streams. So long as the load on a structure is below 
that required to produce a streas causing yield in any 
member, the resulta obtained by classical mathe- 
matical methods wil, in many instances, give 
excellent approximations both to stresses and dis- 
lacementa throughout the structure; but if this 
Toeding be exceeded, such calculations may be 
seriously in error. e 

For some years attention has been focused in a 

number of countries upon the problems of design 


* Based on & series of lectures given at the Royal Institution on 
February 17, 24 and March 3. 


introduced by & consideration of the phenomenon of? 
plastio yield, with the objeot of baaing the design of 
steel structures upon the ultimate load which they 
can carry rather than upon their behaviour in the 
elastic state. In Great Britain the lead in this work. 
has been taken by Prof. J. F. Baker, of the University 
of Cambridge, and in the United States, where the 
method is known as ‘limi ign’, by Prof. W. 
Prager, of Brown University, and Prof. J. van der 
Brook, of the University of Michigan. More recently, 
a somewhat similar method for application to re- 
inforoed concrete frames has been developed by Prof. 
A. L. L. Baker, of the Imperial College of Saence- 
and Technology, London. 

Jt may be remarked that there ıs nothing essen- 
tially new in the philosophy underlying these ideas, 
since for aeroplane frames ultimate strengths have 
always been adopted for specification purposes, and 
design based on & load factor has ensured & reasonable 
margin over normal flight conditions. 

In the application of limit design to structures 
built of mild steel, however, eee of yield 
introduces the need for ial treatment. When 
yield starts, the portion affected can stretch 
considerably without carrying any more stress, and 
adjacent portions will have increased. stresses thrown. 

n them. They in turn will yield, and ultimately 
the whole region will become plastic and form & hinge 
with a constant moment of resistance which can be 
calculated solely from the dimensions of the member. 
If such a hmge develops in & redundant structure 
and if the load on the structure be further increased, 
the bending moment at the plastic section will remain. 
constant and further hmgee will develop successively 
at other sections of the structure. When a sufficient 
number have formed, the structure will be statically 
determinate, and if loading is still further moreased 
it will become & mechanism and collapse. It is 
evident that if the itiong of all the plastic hinges 
can be foretold, tho load ired to cause this failure 
of the structure can be y caloulated. 

It ahould be noted that with the development of 
each hinge the structure changes ite character, and 
a simple parallel to this behaviour may be observed 
in a vouseoir arch, & structure formed of a number 
of wedge-shaped blocks the mortar jointe of which 





el. 1cal strom distribution around thin-walled box girders, 
M Hee broken line shows the Bernoull! distnbution 
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are erally assumed to be moapable of resisting 
tensile stress. Under dead loading the arch behaves 
as & solid encastré rib, having three d of 
redundancy. If an increasing load be applied to any 
voussoir, the structure will continue to function as a 
solid rib up to & certain, calculable, value at which 
the loaded voussoir and that adjacent to it which is 
nearer the crown of the arch will make contact only 
along their edges on the outer boundary or extrados, 
and & virtual pin-joint will be established. The degree 
of redundancy is reduced to two, and, with further 
moreases in the load, additional virtual pins will 
develop successively until the structure is effectively 
hinged not only near the load point but algo at points 
on the inner boundary or intrados and at, or near, 
one springing of the arch. The structure is then 
statically determinate until the load is inoreased to 
a value which produces & fourth virtual pm at the 
other springing. It then becomes a mechanism, and 
ita collapse, as shown in a film record of an experiment 
carried out on & model structure with steel voussoirs, 
is practically instantaneous!. We are concerned, then, 
not with a single arch but with four different arches 
each co ing with a certain range of load 
carried. In & steel frame the number of effectively 
different structures may be much greater since the 
initial degree of redundancy can be very much higher. 
It is therefore a matter for discussion as to whether 
it ia more rational to base a design on the particular 
“structure which o tes just before the failing load 
is reached, and which it is never expected even to 
approach, or upon that which does in fact carry the 
normal working loads. It is perfectly legitimate to 
adopt the former basis of design, and it will, in some 
joases at least, simplify calculations considerably ; 
but the claim sometimes made that it produces 
economy in material does not appear yet to be 
establiahed and must in any case depend the 
relative values of the load factor and factor of safety 
used m applying the two methods. 

The logical position would appear to be to recognize 
UAR uris we ean calealats the aiig loed of e 


Elastic model of the Dome of Discovery 


structure, there will always be uncertainty as to what 
working streases we may justifiably use. The more 
we know about the behaviour of a structure, both in 
the elastic and plastic phases, the surer will be our 
position in the effort to achieve economy. It may bo 
hoped, therefore, that we ahall not see the growth of 
two rival schools of thought, the ‘elastics’ who see no 
good in the new approach and the ‘plastids’ who 
profess to believe that & new era in engineering has 
dawned in which the classical methods will find no 


ing neglected on the other. 
There should, in fact, be no fundamental antagonism 
between the two points of view; each concerns itself 
with the behaviour of structures under certain deflncd 
conditions, but both are necessary for proper under- 
standing. Surely the approach to design should bo 
Erne exclusively plastio nor clastic but ‘elasto- 
P o’. 

Our present knowledge of structural theory 1s 
the sum of mathematical speculation, during a period 
of two or three hundred years, of many experiments 
made in the laboratory, of a comparatively few full- 
scale testa and lastly, but very important, of observed 
structural behaviour, especially in accidental failures. 

The development of elastic theory has been dealt 
with at length in many publications, and it is un- 
necessary, and indeed impossible, to traverse the 
ground in a short article. 

As an example of the lessons to be learnt from 
accidents, the failure of the Tacoma suspension- 
bridge may be cited’. Soon after its completion, this 
bridge developed & tendency to oscillate in a wind, 
and was in consequence subjected to continuous close 
observation. After it had been in service about five 
months, & steady 40-m.p.h. wind set up & violent 
motion Hiper d steadily worse ; longitudinal and 
torsional tions increased in amphtude, and 
within a short time the whole structure collapsed. 
Cinematograph records throughout the final stagcs 
furnished a complete story of the disaster, and 
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Fig. 3. Models of arched dams in Indiarubber 


yoathematical and experimental study showed it to 
be due to the aerodynamic phenomenon of flutter 
which had hitherto been associated only with aero- 
plane wings and control surfaces. This disaster, 
although tragic in itself, served to attract attention 
to vital pointa in ign which up to then were 
unsuspected as potential sources of danger, and no 
designer would now. consider building & large sus- 
pension-bridge without making a very full investi- 
gation into ita aerodynami io properties. As & case in 
pe. , the design for the proposed. Severn Bridge has 

subjected to exhaustive wind-tunnel tests under 
the direction of Dr. R. A. Fraser, of the Aerodynamics 
Division of the National Physical Laboratory, 
Teddington. 

Learning from accidents is, however, expensive 
and uncertain, and, just as there are ways of roasting 
pig cheaper than burning down the house, so there are 

methods of stu structural behaviour. The 
development of into plastio behaviour, 
partly mathematical and partly experimental, has 
already been mentioned. A new and 
analytical weapon has been provided by Sir Richard 
Southwell, who has devi the relaxation process 
which ensbles numerical answers to be obtained for 
a wide range of problems which are difficult or even 
intractable by classical methods. 

The development of laboratory techniques for ‘the 
study of structural behaviour is oomparatively 
modern. Some of these are so simple that it is now 
fairly common, for example, to expermental 
streas analysis by celluloid models carried out in the 
offices of practising engineers either as & sole method 
or in conjunction ith calet calculation. ‘This, based on 
Clerk Maxwell’s reciprocal theorem, is an indirect 
method—that is, it requires no direct measurement 
of stresses ; theese are inferred from & comparison of 
measured displacements. A recent extension of the 
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method? has been a study by means of an elastic 
model of the streases in the Dome of Discovery of the 
Festival Exhibition, London (shown in Fig. 2). The 
experimental resulta were very good compared with 
those found by & relaxation process and indicate that 
space as well as plane frames can be reliably analysed 
in this way. 

Photoelastio investigations are proving valuable in 
plane and three-dimensional stress problems, and 
considerable use is being made of electric-resistance 
strain gauges to obtain complete pictures of stress 
distribution in & variety of structures. One such 
investigation has already been mentioned, and the 
curves of Fig. 1 give an idea of the possibilities 
opened by this post-war technique. 

In 1907 Wilson and Gore* used rubber models to 
study the stresses in gravity dams, but ıt was not’ 
until 1947 that Zienkiewicz’, using relaxation methods, 
provided exact theoretical solutions. The agreement 
in the patterns of distribution obtained was very 

LJ 


The study of dams by models haa hitherto preeented 
oertain diffoulties, one of which has been to reproduce 
pressure and gravi oe 15 ds proportion. 
This has usually by using mechanical 
loading to rai both i 

Another dimly has been to obtain material 
which oould be formed to the oorrect shape, which 
satisfled Hooke's Law and which was suffiently 
flexible to give displacements large enough for 
accurate measurement. Rubber Technical Develop- 
ments, Ltd., of Welwyn Garden City, by a newly 
developed technique, have produced exoellent pilot 
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models of arched dams in suitable material having a 
Young's modulus of about 120 lb./aq. in., and these 
are shown in Fig. 3. Fig. 4 shows the measured 
deflexions of the centre line of the first model due to 
water pressure, with those calculated by 
relaxation methods. A much larger model of & 
projected dam has now been succesafully moulded, 
ad an EARED propane of research started in 
the Civil Engineering Laboratories of the Imperial 
College. 

To determine gravity streases at any point on the 
surface of the dam, the strains produced when the 
model is turned upside down will be measured ; these 
will be twice those due to gravity loading, and the 
stresses deduced from them, when multiplied by the 
soale factor and by the ratio of the densities of the 
prototype and the model, will give the gravity 
stresses in the real dam. ‘The full-scale streases 
deduced from strams in the model due to water 
pressure alone can then be added. 

The objective of the engineer m actual construction, 
and the crucial teet of the value of calculation or 
research will always be the extent to which it helps 
to give & true idea of the behaviour of real structures. 
More full-scale tests for comparison with the resulta 
obtained by calculation or experiment are con- 
sequently vital if progress m structural engineering 
is to continue, and arrangements are being made by 
the Institution of Civil Engineers for a conference 
on this subject in 1955. Any engineer who is in 6 
position to contribute records of resulta obtained 
from actual streas or displacement measurementa on 
real structures, especially if correlated with cal- 
culations or testa, is invited to communicate with 
the Secretary of the Institution so that tests can be 
co-ordinated to yield the maximum amount of 
information. 
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SULPHATES IN AFRICAN INLAND 
WATERS 


By R. S. A. BEAUCHAMP 
East African Fisheries Research Organization, Jinja, Uganda 


HE larger African lakes reoerve from their inflows 
’ small amounts of water relative to their volume, 
/and these inflows usually contam inconsiderable 
, amounts of sulphate. Date from Lake Tanganyika 
show how sulphates are being removed from solution. 
The outflow from this lake i8 small and at times, 
when the lake-level 18 low, no water flows out of the 
lake. Consequently, one might expect the vatues for 
p most dissolved salts in this lake to be higher than 
the mean values for these substances in the inflows. 
This is ın fact so for sodium, potassium, chloride and 
phosphate, being three or more timeas the values 
obtaining in the inflows; but the concentration of 
sulphates in the lake is leas than half the mean con- 
centration contained m the inflows. 
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In any Jake & shortage of sulphates may arise 
unless adequate amounts are supplied by inflowing 
streams, as the balance of biological processes acts 
in such a way that sulphates in solution are utilized 
and precipitated faster than they are released by the 
decomposition of organio matter. The main loss of 
sulphates is brought about by protein synthesis and 
the subsequent precipitation of this organic matter, 
both vegetable and animal, on to the bottom. Decom- 
position of this organio matter usually oocurs under 
&naerobio conditions leading to the formation of 
hydrogen sulphide and insoluble sulphides. Sulphates 
may also be reduced directly by bacterial action to 
sulphides. Once they have been reduoed, either 
directly or indirectly, to metallic sulphides in the 
mud, and then overlaid by further deposita, little of 
this sulphur is recovered and put back into cir- 
culation. On the other hand, sulphates are returned 
to the water when organic matter is decomposed 
aerobically ; however, in most lakes there is usually 
leas opportunity for aerobic decomposition than there 
is for anaerobic decomposition, and not all the organic 
matter which is decomposed aerobically is broken 
down completely. Thus, on balance, the biological 
processes i in lakes cause & continuous 
removal of sulphates from solution. This is a matter 
of little consequence in lakes which are fed by inflows 
containing amounts of sulphate sufficient to maintain 
an adequate supply. 

Though Lake Tanganyika has bean used for illus- 
trating the contention that sulphates are continually 
being removed, it does not show how far this process 
may be carried, probably because biological activity 
18 limited m this lake by marked thermal stratifica- 
tion. The waters of Lake Tanganyika’ contam about 
four parts of sulphate per million, but many of the 
African lakes contain leas. In some of these it seems 
that sulphate deficiency may be a factor affecting 
the growth of ie acta The following values 
as parta per million have been recorded : 


Rikma”, i 9 

ake Bangw 3 
Alberi* 2:0 

Lake Victoria 08-18 

Laks Mweru" “traces Indoseble’’ 


The last lake is not infertile or unproductive, it 18 
probably the most fertile lake in East Africa; but 
clearly there are occasions when the available sul- 
phdtes are reduced by the phytoplankton to & very 
low value. Data oollec suggest that sulphates 
may be'a factor controlling the level of productivity 
both in Lake Victora and in Lake George. 

The small amount of sulphate in solution in Lake 
Victoria appears to be restricting the growth of the 
phytoplankton, judging by experments with algal 


cultures at present in progress. It ia that the 
results of these experiments, which are being carried 
out in this laboratory, will be ready for publication 
shortly ; they indicate that values for sulphate below 


0-5 p.p.m. are too low for algal growth. These results 
are surprising when one considers that phosphorus, 
which occurs in alge in about the same amount as 
sulphur, is &beorbed from water containing ooncen- 
trations of phosphate so low as one part per hundred 
million or lees. It is, of course, extremely difficult to 
make & really close asseeament of the value at which 
a particular chemical substance becomes limiting in 
any particular lake. This is especially so under 
tropical conditions where in the absence of a marked 
seasonal cycle the release of nutrienta and their 
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utilization is & more or leas continuous process, 
exoept im such lakes as Tanganyika, Nyasa, Edward, 
and parts of Lake Victoria, where periodio thermal 
stratification leads to interruptions m the growth of 
the phytoplankton. 

Lake George was described as probably the moet 
fertile lake in East Africa: it ris œ dense 
phytoplankton and & very ion of fish ; 
yet sulphates, which are easenti r plant growth, 
are not detectable in solution m the water. This 
statement invites consideration of the 
Mar ee pioa uotivity in tropical lakes ? It 
may be assumed that light and heat are not limiting 
factors. It seems that in the shallower tropical lakes, 
such as Lake George, which have a free circulation 
between surface and bottom water, the level of 
production must be determined by the rate at which 
nutrient salta can be taken up, turned into organic 
matter, both vegetable and animal, and then decom- 
posed to provide nutrient salta again. If this cycle 
18 completed rapidly, production will be high; if 
slowly, production over & given iod will be low. 
Our observations indicate that slower processes 
in this cycle, and therefore the ones controlling ita 
rate, are those concerned with the decomposition 
of organic matter, particularly matter of vegetable 
origin. Thus anything tending to morease the rate 


ion : 


of decomposition will accelerate the whole biological 
cycle inorease productivity. The pla by 
animals in determining the rate of this oycle 1s 


certainly considerable, as animal matter decomposes 
rapidly, whereas plant matter decomposes slowly. 
Animals also during their lifetime are contmually 
breaking down organic matter and fertilizing the 
water with their exoreta, both fecal and urinary’. 
Urinary exoretions may be of particular significance 
with regard to the release of sulphates. Thus up to 
& point the more herbivorous animals in & tropical 
lake, whether they be copepods, fish or tami, 
the faster the biological cycle and the ita 
fous a d ee ds oe M un 
support. This contrasts strongly with ideas 
derived from the study of temperate lakes and may 
bave an important bon Tig on problems concerning 
the overfishing of cal lakea, icularly those 
where the industry is on herbivorous fish such 
as Tapia, which feed directly on the phytoplankton. 
pene from these considerations regarding the way 
the fauna may affect -the rate of production in & lake, 
productivity is also determined by the total amount 
of nutrients in circulation. 
hur is essential to living organisms, as all 
protems oontain this element; but it has not 
reoeived as much consideration by either hydro- 
biologists or agrioulturista as either nitrogen or 
phosphorus, as in most parts of the world sulphates 
occur in considerable quantities in both inland waters 
and the soi. In many parts of Africa this would 
seem not to be so. Unpublished records of water 
analyses made by government chemists and publio 
have been collected from rivers, streams and 
boreholes in different perte of Africa, including 
Nigeria, the Belgian Congo, Northern and Southern 
Rhodesia and Natal, as well as from East Africa. Un- 
fortunately, in many cases no estimates have been 
made for sulphates, but in & great many cases where 
they have, the values recorded are low ; often they 
are referred to as nil or negligible. This naturally 
reises the question whether or not the soils of Africa 
are short of sulphates; requests for information to 
the various agricultural departments have yielded 
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little positive information, as estimations for sulphates 
are not usually included in routine analyses. How- 
ever, P. R. Hesse, & member of the East African 
Agriculture and Forestry Research Organization, who 
is working on the effect of termites on the soil, has 
determined the sulphate content of & great many 
soils in Northern and Oentral Tanganyika, the 
Eastern Rift Valley m Kenya, also near Kisumu, and 
at Kawands and Jinja in Uganda. These analyses 
were carried out in order to compere the chemioal 
composition of the soils with that of the 
termite mounds. His resulta are not yet published, 

but in all the areas quoted only traces of soluble 
sulphates were found. 

The red upland soils in the Kongwa area were 
found to contain no soluble sulphates ; these analyses 
were done by B. Anderson. High values for sulphates 
were found, however, in the grey mbuga clays in the 
same srea—these will be referred to lator. 

Certain soils in Nyasaland’ were found to be 
deficient in sulphates ; this defloiency had a serious 
effect on the tea crop. 

Fertilization experimenta carried out by agricul- 
turists with the intention of discovering the value of 
adding nitrogen to the soil have shown excellent 
results in many parts of Kast Africe, but the fertilizer 
used for this purpose has been ammonium sulphate ; 
it is posible that the sulphate radicle has played a 
part in giving these good resulta. In other fertilization 
experiments using superphoephates, it is possible 
that in some cases benaficial results have been partly 
due to the presence of calcium sulphate contained in 
this fertilizer ; ee may contain up to 
20 per cent of 

Many more data are required, but there are in- 
dications that at least some African soils are deficient 
in sulphates; apart from the work done on the 
Nyasaland tea crop, there appear to be no other 
records of work specifically designed to 
show this. It would be interesting to know whether 
in certain areas the addition of sulphates, such as 
calcium or sodium sulphate, can increase the growth 
of crops. One record of such an i tH comes 
from the Gerire, Sudan, where the application of 
two tons of gypsum P praean increased the yield 
of ootton by more thirty per oent; but this 
experiment was carried out with the idea that 
gypsum would improve the texture of the soil and. 
the results were attributed to this effect, as in this 
region sulphates do occur in considerable amounts in 
the subsol. 

Brief reference should be made to those waters in 
Africa in which sulphates have bean found in both 
moderate and large amounts. The streams on Mount 
Meru!*, Tanganyika Territory, can be divided into 
two groupa—thoee originating from tho less-weathared 
rocks and those from the more-weathered rocks ; the 
former have a sulphate content of leas than ten perta 
Pretty to sixty pari per alin. Threo stn 
twenty to million. Three streams 
contain more hundred parts por milion Dion of 
sulphates. Moun Moru de ampai of lunedus tosis 
and lavas. 

The soda lakes of the Eastern Rift Valley form a 
series in which the sulphate oontent is high, cul- 
minsting in Lake Nakuru", with & value of two hun-* 
dred and fifty-three perte per million, and Lake 
Magadi, which is the extreme example but is usually 
dry. The sulphates in these lakes may not have 
been utilized fully and precipitated biologically, 
because the high soda content has restricted the 
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growth of both flore and fauna. The basins 
Se ee soe el desde ae 
lakes which existed earlier; at the time 
these lakes have-no outlet, and thus their chemical 
content is the result of the leaching of the surround- 
ing soil and the concentrating of their inflows 
over & long period of time. Lakes Naivasha and 
Baringo’ contain seventeen and forty perts per 
million, respectively. 

The grey mbuga clays in the Kongwa area, referred 
to earlier, have high sulphate values. Mbuge is 
the local name for low-lying depressions in the 
ground whioh in the past probably contained lakes. 
These depressions have sooumulated salts leached 
from the surrounding countryside. Borehole waters 
in this area contain very large amounts of sulphate, 
ranging from one hundred perta per million to two 


thousand parta per million. 
Hot springsmay contain amounts of sodium and 
calcium gulp ; onein N Rhodesia contains 


perte per million. The Northern Rhodesian spring 
contains ninety parts per million of caleium, whereas 
R oe ee eee oe ca 
million of calcium. As this spring flows into the 
Semliki River, and so into Lake Albert, it and other 
rings in the neighbourhood may be responsible for 
iba relatively high valis for talarar im. this lake. At 
the same time, it is worth noting that, as recorded 
above, the value for in Lake Albert have 
been found to be less two parta per million, 
E t e DE HO ae HORN UON HE 


the lake is used up. 
ee i district! of Uganda 


swamps in the 
contain very large ies of ferrous sulphate ; 
ee mL 
Streams contaminated by washings from dumps 
formed by concerns smelting are rich in 
sulphates. Examples of these from Northern 
Rhodesia‘ show values for sulphate ranging between 
four hundred and seven hundred and eighty parts 
per million, whereas streams near by-are recorded as 
containmg no sulphate. The refining process of 
i sg va quii sme fedi p 
sulphide ore with lime; the waste product fo 
calcium sulphate. This by-product may prove 
to bo valuable. fartiliser for Hal, Tirta aad posetfily 
for agricultural purposes. In this connexion it is 
worth recording that the amelters alao discharge vast 
quantities of sulphur dioxide from their chimney- 
stacks. The safe disposal of this gas presenta some 
problems as it is not in Africa an eoonomio proposition 
to convert all this sulphur dioxide into sulphuric acid, 
although this acid is in great demand in other parts 
of/the world. Greater demands for sulphuric acid 
soon arise in East Africa, including the need to 
roduoe superphosphates from rock phosphate. A 
-product of this process is again calcium . 
One ion m&y per be ible in 
cia lain the apparent rtage of sulphates 
other parta of the world sulphates are 
ie derived from rocks, mostly 
ancient marine deposits; such rooks are rarely found 
Jin Africa. The fact that the only sources of gypsum in 
East Africa are those contained in the cretaccous 
deposits along the coast of Tanganyika Territory may 
serve to emphasize the point. 
More data are ; but the evidence we have 
ee ee a 
oa are short of sulphates, and some of the soils 
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also. The main purpose of publishing this account is 
to arouse interest in what may be a most important 

blem, not only to those concerned with inland 
faharisé bur dleo to, ihoss coneemied th agriculture 
and animal husbandry. 
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THE FIFTH PAKISTAN SCIENCE 
CONFERENCE AND THE 
PAKISTAN ACADEMY OF 

SCIENCE 


By Sin HAROLD HARTLEY, K.C.V.O., C.B.E., 
F.R.S. 


February Dr. George Taylor &nd I, representing 
the British Association, were the guesta of the 
Pakistan Association for the Advancement of Science 
for ita Fifth Science Conference at Lahore, and for a 
study tour of Pakistan. The Conference was opened 
by the Governor of the Punjab, who spoke of the 
gh oad that had already been made in the Punjab 
both in strengthening soientifla education and in 
establishing & number of research laboratories whioh 
are attacking urgent problems such as water-lo 
and the salinity of agricultural land. Hoe cn of 
the need of Pakistan, &n under-developed oountry, 
for scientists and engineers, and the help that inter- 
national co-operation would bring. The president, 
Dr. Bashir Ahmad, vice-chancellor of the University 
of the Punjab, took as the subject of his address 
“Our Problems of Higher Education and Science”. 
His main theme was the position of science in general 
education not merely for ita material benefits but 
also for its unique function in guiding sound emotional 
devel .  Soienoe, he said, is the systematic 
knowledge of Nature and her ways. That knowledge 
has cultural value which is as signifloant as that of 
philosophy, fine arts or literature. He made a strong 
plea that science should be & compulsory subject in 
the school curriculum. He emphasized the neod 
of Pakistan for institutions of higher learning and 
science, which must remain free from political 
control in order to achieve thair objectives. 

The work of the Conference was done mostly in 
eight sections covering the main branches of selenoe, 
engineering, agriculture and medicine. Many papers 
were read describing recent research work in univer- 
sities and research laboratories in both Western and 
Eastern Pakistan. Most of them dealt with applied 
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science, and they showed what a realistio and suo- 
cessful oontribution ig being made to national 
development, particularly in agriculture, genetics, 
entomology, chemistry and ecancamics. 

In addition there were a number of general lectures ; 
for example, by Prof. H. J. Bhabha, director of the 
Tata Institute of Fundamental Research, on ooamio 
rays, by Dr. Taylor on south-east Tibet and on the 
work of the British Museum, and by myself on the 
art of discovery and on limiting factors in production. 

The Conference was extremely successful. Large 
numbers of young students came to the meetings and 
were obviously keenly interested in the papers. Both 
during the meeting and after ita close, the twenty- 
five fo delegates were able to visit & number 

V HR. quaa cia including Dr. Chaudhury's 
new nuclear physios institute at the Government 
College, Lahore, which will be finished shortly, and 
the Punjab Agricultural College and Research 
Institute at Lyallpur, where a large programme of 
research is in full swing. It covers the main agri- 
cultural blems of Western Pakistan and much 

haa been made in improving the strains and 
the methods of cultivation of the staple crops. 

We then motored to Peshawar, where we saw the 
University and the fine i aeree laboratory which 
will soon be completed. the Khyber Pass, 
the Malakand and Dargai power stations, and the 
site of the hydro-electric scheme on the Kabul River 
at Warsa&k which will produce both cheap electric 
power and irrigate some 65,000 acres of land on the 
North-West Frontier, making it available for culti- 
vation by the frontier tribes. Financial assistance 
from Canada under the Colombo Plan will enable 
work on this site to start at once. 

We wi od agua! impressed by the progress which 
is being in the North-West Frontier Province 
under the dynamio leadership of the Chief Minister, 
Abdul Qayum, im education, hospitals, rural eleo- 
trification and factories for the ing of agri- 
cultural products, like the sugar refinery at Bialpur. 
We went next to Rawalpindi to see the hill station 
at Murree, the Himalayan forest, and the ruined city 
of Taxila, with its fine Romano-Buddhist museum 
under the curatorship of Mr. Harundur Rashid. 

In Karachi we saw the new University in its 
improvised home, the laboratories of the Department 
of Scientific and Industrial Research, where important 
researches have already started without waiting for 
full equipment, the Oentral Testing Laboratory, and 
the Cotton Research Institute. During our visit we 

were impreased by the exoellent work which is being 
done in various centres by the British Council. 

The moet urgent problems of Pakistan, apart from 
her food shortage, seam to be supplies of irrigation 
water, drainage and electric power. These are all 
inter-connected, and it is to be hoped that the 
negotiations with the World Bank will soon result in 
apu Pagus for tbe oonirol of the headwaters 
of the , which oould provide both perennial 
irrigation &nd ample power. The experience of 
irrigated zones in Egypt and Arizona suggests, 
however, that the problem of the salting up of the 


soil, which is cep ioi serious, will only 
- bemet by extensive systems. 
The Pakistan Academy of Sciences 


In the afternoon of the first day of the Conference, 
February 16, we were present at the Inauguration of 
the Pakistan Academy of Sciences, by the Prime 
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Minister of Pakistan, Al-Haj Kwaja Nazimuddin. 
He spoke of the heritage of scientific and cultural 
achievement in Muslim hi and of the dark 
Middle Ages of the West, when Muslim soientista 
kept the spirit of soientiflo inquiry alive. Tbe 


important forms of development, and it welcomes 
the establiahment of the Academy, which was 
destined to play & vital part in the life of the 
nation. 

The nine Foundation Fellows of the Academy were 
then presented to the Prime Minister, and they later 
elected the following office-bearers: President, Prof. 
M. Afzal Hussin, formerly vice-chancellor of the 
University of the Punjab; Seoretary, Prof. M. 
Raziuddin Siddiqui, director of research, University 
of Peshawar; Treasurer, Dr. Bashir Ahmad, vioe- 
chancellor of the University of the Punjab. The 
other Foundation Fellows are: Dr. Nazir Ahmad, 
ahairman, Tariff Oommisaion, Pakistan Govermment ; 


Dr. S. Riddi director, Scientific and Industrial 
Research, Government; Dr. M. Qudrat-i- 
khuda, scientific adviser, Ministry of Defence, 


Pakistan Government; Dr. M. Ishaq, 
education officer, Pakistan Military Academy ; 
H. K. Bhatti, chairman, Department of Zoology, 
University of the Punjab; and Dr. M. Sharif, pro- 
fessor of zoology, Government College, Lahore. 

The aims objects of the Academy had been 
defined as the promotion of research in pure and 
applied sciences by means of publications, by the 
establishment of scientific libraries, laboratories, 
museums and research institutions, and by awarding 
oe scholarships, fellowships, prizes and medals 
or research. The Academy will act as the National 
Research Council of Pakistan, for undertaking such 
scientific work of national or international importance 
io and 
the Government. It will offer advice on scientific 
matters to the Government and will represent , 
internationally the scientific work of Pakistan. 

Not more than five ordinary Fellows, distinguished 
for their original contributions to science, will be 
elected into the Academy each year until the limit 
of a hundred is reached. Emment scientists of foreign 
countries will be elected as foreign members. These 
will be limited to thirty in number. 

The Academy has already started work and plans 


Sy Deis piupaeed ior dU DURUM of Proceedings 
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OBITUARIES 


Prof. S. N. Winogradsky, For.Mem.R.S. 


Misi a RN 
vitoh Winogradsky, science has lost the greatest figure ' 
in soil microbiology. Winogradsky was born in Kiev 
in 1856 and b his childhood there. He was a 
student in the University of Kiev und, later, that of 
Bt. Petersburg, where he Se a pia, 
physiology. There, after graduation in 1881, he 
investigated the effects of nutrient ly and other 
environmental factors on the of the wine 
yeast Mycoderma. 

This early work was one of the pianeer investi- 
gations on the effects of specific nutrients on micro- 
organisms grown im pure culture under adequately 
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controlled conditions. In 1885, Winogradsky moved 
to the University of Strassburg, where he became 
interested in mioro-o concerned with the 
oxidation of sulphur and sulphides. He found that 
Beggiaioa was able to assimilate carbon dioxide, 
obtaining the ee ey by oxidation of 
sulphur. This discovery bim on the classic 
series of investigations concerning autotrophic beo- 
teria which opened up one of the moet i 
flelda in bacterial nutrition. He next passed to the 
of the iron bacteria, some of which he claimed 
pale similarly derive energy by the oxidation of 
ferrous iron. i 

Winogradsky went to Zurich in 1888 and in the 
following year began research on the problem of 
nitrification, that is, the oxidation of ammonium 
salts to nitrate. The importance of this process had 
already resulted in a search for the causative agents, 
and there was evidence that the process proceeded 
in two with the formation of nitrite and 
nitrate, and that the causative agents were biological. 
But attempts to isolate the responsible organisms 
had been unsuccessful. Winogradsky, with his 
experience of sulphur-oxidizing organisms, divined 
that those causing nitrifloation were also autotrophic, 
and he therefore used for their isolation an inorganic 
medium with & base of silica jelly. By this means 
he obtained two groups of autotrophio bacteria, one 
able to oxidize ammonium salts to nitrite and the 
other nitrite to nitrate. His inveetigation of the 
physiology of these organisms constitutes one of 
the classic researches in beoteriology. In 1891 Wino- 
gradeky returned to St. Petersburg, where he was 

inted chief of the Division of General Mioro- 
biology at the Institute of Experimental Medicine. 
There he began work on a second soil process of 
fundamental importano in the economy of Nature, 
the fixation of atmospheric nitrogen. When he began 
this investigation, Hellriegel and  Wilfarth had 
recently demonstrated symbiotio nitrogen fixation in 
the nodules uced by bacteria on the roots of 
leguminous p Wi studied the gains 
in nitrogen of soil and showed the existence in it of 
an anaerobic organism, Olostridium  pastoriamum, 
that was oepable of fixing nitrogen. This waa the 
first non-gymbiotio organism shown to possess this 
ability. 

In 1905, after & period of ill-health, Winogradaky 
retired fram scientific work and lived on his estate 
in Russia until 1921, when he finally left the country 
and, after a short stay in Switzerland, accepted the 
offer by the Institut Pasteur of a post and a laboratory 
at Brie Comte Robert, about twenty miles from Paris. 
During this phase of his work, he was much con- 
cerned with the diffloulty in studying the micro- 

ian as it actually exists in the soil. He 

ited aat Viandes of (he wisthoda thas wate in 
mrmon use consisted in isolating a number of 
organisms from soil and studying their behaviour 
under the unnatural conditions of the laboratory. 
PO E E ee ne ee 
the micropopulation in the soil itself. 

TA the frst place. he developed and used a technique 
previously tried by H. J. Conn, namely, the micro- 
scopic ex&mina£ion of a film of soil suspension, dried 
and suitably stained to reveal the micro-organisms. 
Samples of soil with and without the previous 
addition of organic matter were thus examined. 
Winogradsky concluded from these observations that 
untreated soil contained a static micropopulation, but 
that the addition of decomposable nutrients caused 
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the rapid increase in numbers of certain groupe of 
organisms, the soil then passing from the static to 
the dynamic condition. A special example of this 
differential increase, that of Axzciobacter in soil en- 
riched with mannitol or starch, was investigated. 
This led to the invention of & method for detecting 
phosphate deficiency in soil, by observing the growth 
of Asotobacter colonies on the smoothed surface of & 
SO ea DAD ned dod 


Another method developed by Winogradsky was 
that of sprinkling fine granules of soil on the surface 
of silica gel plates to which & speciflo nutrient had 
been added. He used this method for studying the 
development of colonies of Azotobacter arising from 
the soil granules. Later the method was with 
appropriate media, to obtain nitrifying organisms 
from soil. nn E 

i organiams, several new genera 
descri By similar methods, Winogradsky pios 
studied &erobio soil organiams that attack cellulose, 
and made & special study of the Myxobacteria 
possessing this power, for which he proposed the 
generio name Oytophaga. 

But his work at Brie Comte Robert, while yielding 
valuable new information on interesting groups of 
soil o owes its main importance to his 
individual approach to the subject and to his constant 
aim at discovering what organiams were active in the 
soil itself and what were the conditions governing 
their activity therein. The methods that he developed 
all had this objeot in view. Indeed, throughout his 
life's work, Winogradsky showed an unequalled 
ability to devise experimental methods of elegant 
simplicity, but directly suited to the problem under 
investigation. This ability, together with the clarity 
of thought which characterized his work, enabled 
him to discover and develop new flelds in bacterial 
physiology, particularly relating to specialized organ- 
iams of the greatest importance in the economy of 
Nature, and later on to change and enlarge our views 
on the ecology of the soil micropopulation. 

H. G. THORNTON 


Prof. R. D. Laurle 


Roszar Doverss Lauri, whose death occurred 
on April 7, was born in 1874; he was educated at 
Birkenhead School. After & period on the staff of 
the Bank of Liverpool (1891-99), he studied in the 
Universities of Liverpool and Oxford, and was after- 
wards appointed to the staffs of the Zoology Depart- 
ment first of the latter and afterwards of the former. 
He remained at Liverpool for some years; bub in 
1918 he was appointed head of the Zoology Depart- 
ment in the University College of Wales, 
and was given professorial status four years later. 
He remained at Aberystwyth until his retirement 
in 1940. 

Leurie's scientiflo work was of two main types. 
He published systematic reporte on some Brachyura 
collected by Herdman in Ceylon in 1902 (Ceylon 
Pearl Oyster Fisheries Reporta, 1906) and on the 
Anomura of Stanley Gardiner’s Sealark Expedition 
(1926). After his appointment at Aberystwyth he 
took a keen interest in local problems of natural 
history—especially in the bottom-fauns of 
Bay, and in the effects of pollution of certain Welsh 
rivers lead. In collaboration with various ool- 
leagues produced & number of reports on these 
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subjecta, notably & paper (with Erichsen Jonee) on 
the faunistio recovery of the Rheidol after lead- 
pollution (Journal of Animal Ecology, 1988). 

As a professor, Laurie was genial, imperturbeble, 
persistent in the face of diffloultiee, and regarded with 
sincere affection by studente and colleagues. His 
personal characteristios—he was like & cheerful robin 
—gave rige to a whole series of tales (trueand legendary) 
which in time constituted a veritable collection of 
affectionate ‘Lauriana’. His unflagging attempts to 
develop his department, inoludi & phase 
which he and his studenta built a room with 
their own hands, were prevented by fate and the 
Second World War from reaching full fruition by the 
time of his retirement. 

It-was not, however, Laurie’s activities as a 
zoologist or as & professor which will be remembered 
as his leading contribution to the welfare of his 
subject or his colleagues. The outstanding interest 
of his later years, and his chief service, lay in the 
fleld of organizations to promote the 
interests of university teachers and of university and 
educational affairs in general. It was Laurie's 
unfailing seal, more than that of any other single 
person, which brought into existence the Association 
of University Teachers. He was its first president, 
in 1919, and was ite honorary general secretary from 
1920 to the time of his death. In addition (1948-58) 
1 to the International 


and ib was at & conference of this organization that 
he died, after flying to Amsterdam, at the age of 
seventy-eight. M of the credit for the achieve- 
ments of these organizations may be traced back to 
Laurie’s energy and enthusiasm. His educational 
interests were revealed in other ways, as in bis 

for & British Association committee on the 
position of animal biol in the school curriculum ; 
and he waa responsible for the introduction of 
biological teaching in the grammar schools of Wales. 
Laurie married Elinor Beatrice Ord in 1912, and 
both ahe and his daughter survive him. Mrs. Laurie 
has also for many years been beloved, not only by 
her family, but also in no common degree by her 
many friends, including those connected with her 
husband’s enterprises. T. A. BTEPHHNBON 


Dr. T. A. Jaggar 


Dre. T. A. Jaaaar, dean of American volo&no- 
logists, died in Honolulu on January 17, just one 
week before his eighty-seoond birthday. in 
Philadelphia, Pennsylvania, on January 24, 1871, 
Thomas Augustus Jaggar, Jun., was trained in lio 
and private schools, and in 1898 received the 
of bachelor of arts in geology from Harvard Univer- 
sity. He remained at Harvard to take his M.A. 
degree in 1894, and then spent most of the next two 


yoars studying at Munich and Hei . Returning 
to Harvard, he was awarded the te of 
philosophy in 1897. 

During 1895-1908, Jagger held an intment as 
instructor in geology at Harvard, and in 1908 he 


was made an assistant profeesor. In 1906 he became 
professor and head of Department of Geology at 
the Massachusetts Institute of Technology. During 
the summers he was a member of the United States 
Geological Survey, working in the Black Hills region 
of South Dakota and adjacent of Wyoming, 
in the Yellowstone National region, and in 
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Arizona. In 1901 he published, in the Annual rt 
of the Geological Survey, an important study of the 
laccoliths of the Black Hills. 

Very early, Dr. Jaggar's interest turned to experi- 
mental geology, and the study of earth processes in 
the field. His visit to Martinique in 1902, to study 
the results of the oatastrophic eruption of Mont 
Pelée, decided him to adopt as his life-work the fleld- 
study of geophysics. From that time forward his 
major interest lay in the flelds of seismology and 
voleanology, with & strong emphasis on the human- 
itarian aspects of both. His aim was the saving of 
eim arp ui sd Mns. e eres a 

and vo io eruptions, the design of 
suitably resistant structures for countries subject to 
frequent earthquakes, and devel of methods 
of protecting communities from the ravages of lava 
flows, glowing clouds, and heavy sah falls. Although 
he took part in many expeditions, Jaggar was firmly 
convinced that the only satisfactory way of studying 
volcanoes was by means of permanent o 

ing continuous records. 

In 1912, Dr. Jaggar established the Hawaiian 
Volcano Observatory, for the continuous study, by 
direct physical methods, of Kilauea and Mauns Loa 
voloanoes. This was made possible money pro- 
vided from the Whitney Fund of the 
Institute of Technology, and funds subsoribed by a 
ER en ARES 

ormed the Hawaiian Voloano Research Associa- 
tion. For more than forty years the Hawaiian 
Observatory has carried on its work, under the 
Massachusetts Institute of Technology and later 
under successive of the United States 
government. Dr. Jaggar remained ita director until 
his retirement, in 1940. He then became research 
associate In hysios in the University of Hawaii, 
a ition he held at the time of his death. 

. Ji '8 contributions to the science of vol- 
canology have been very great. Studies of the 
Kilauea lava lake demonstrated its complex nature, 
with a shallow pool of hot fluid lava lying on a semi- 
solid but mobile plug. Measurements ascertained 
the distribution of temperature in the lake, and the 
composition of the liberated gases was determined. 
Tumescence and detumesoence of the volcanic 
structure were demonstrated, probably resulting from 
changes in magmatio preasure beneath. The entire 
picture of voloanio activity was and 
clarified. Perhaps most important of all, however, 
was the devel by Jaggar and his associates of 
methods of aerial bombing to deflect lava flows, and 
the concept of huge diversion barriers to protect 
cities or harbours from inundation by lava. Jaggar 
never lost sight of the fact that the real purpose of 
science is to serve mankind. 

Gornpon A. MAGHCRALD 

Wa regret to announce the following deaths : X 

Sir David Anderson, president during 1048—44 of 
the Institution of Civil Engineers, on March 27, aged , 
seventy-two. 

Dr. F. W. Edridge-Green, C.B.E., for many 
special examiner and adviser to the Ministry o 
Transport on vision and oolour vision, on April 17, 

eighty-nine. 

Dr. G. F. Herbert Smith, O.B.E., formerly of the 
British Museum (Natural History) and honorary 
secretary since 1921 of the Society for the Promotion 
of Nature Reserves, on April 20, aged eighty. 
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NEWS and VIEWS 


Royal Sodety: Foreign Members 

Tum following have been elected foreign members 
of the Royal Society : Louis Victor Pierre Raymond, 
Prinoe de Broglie (Paria), distinguished for his con- 
tributions to theory ; Marie Julds Constant 
Robert Courrier (Paris), distinguished for his oontribu- 
tions to endocrinology ; Hermann Joseph Muller 
(Bloomington, Indiana), distinguished for his oon- 
tributions to the Ziel peti theory of heredity ; 
Wolfgang Pauli (Zurich), ingui for his oon- 
tributions to theoretioa] physica, in particular the 
formulation of the exclusion principle. 


Lister Institute of Preventive Medicine: Appolnt- 
ments 


Pror. W. T. J. MonaAN has been appointed deputy 
director of the Lister Institute of Preventive Medicine ; 
Prof. Morgan is already on the staff of the Institute 
and is professor of bioohemistry in the University of 
London. 

Dr. B. A. D. Stooker has been appointed head of 
the newly created Guinness Unit for Microbiology at 
the Lister Institute. The establishment of this Unit, 
for the study of general microbiology, was made 
possible through the generosity of Arthur Guinness, 
Ltd. After a war career in the medical branch of the 
R.A.F.V.R., with which he served moetly in India 
and Burma, Dr. Stoaker was demon- 
strator, lecturer and senior lecturer in the Department 
of Bacteriology and Immunol in the London 
School of Hygiene and Tropi Medicine. His 
research work has been directed mainly to bacterial 
genetics, particularly mutation-rates of flagellar 
antigens in Salmonella typhi-murium ; and, during 
the tenure of a Commonwealth Fund Fellowship in 
the United States, with transformation in 
Pneumococous and with the transduction of genetic 
characters by bacteriop in which he applied the 
discoveries of Zinder Lederberg to trans- 
duction of flagellar characters in Salmonella. Dr. 
Stocker is thirty-five. 


Contributions of Science to Peace 


Ix his Alexander Wood Memorial Lecture for 1053, 
“Contributions of Science to Peace”, delivered at 
Friends House, London, on February 18 (pp. 28; 
from the Fellowship of Reconciliation, 38 Gordon 
Square, London, W.O.1; le. 6d.), Prof. C. A. Coulson 
rejeota the view that science alone oen lead 
us into world of peace or that science should be 
abandoned. Science, he said, will always be with us, 
and we oan ignore neither the dangers nor the benefits 
it offers. There are ways in which science, by pro- 
viding & better understanding of ourselves, can assist 

ose who seek for peace. Analysis of statistical date 
resented Quincy Wright in 1942 suggested that 

of sorts and sizes, differ qualitatively as 
well as quantitatively from personal and 
that there is no basis for the belief that the world 
learns by experience that war is foolish, or fruitless, 
or an anachronism out of which we are continually’ 

ing. It also that the problems of peace 
are not just ogioal, but composite both of 
technology and morals. Directing attention to the 
way in which mankind lives continually on the brink” 
of famine, Prof. Coulson concluded that only an 
enlightened scientific policy can deal constructively 
with situations of under-nourishment such as oon- 
front us, for example, in Persia or in the British 
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Colonial Empire. Science, moreover, is to 
improve wo d supplies of energy as well as of food, 
and Prof, Danlea aaie D ME 
which nuclear power might hold for the Middle East 
or India if developed there, as well as to the poss- 
ibility of utilixmg wind-power, the tides or solar 
energy. Science, y directed and shared, he 
said, can help to build the defences of peace and to 
safeguard the freedom and ‘spirit of men. In one 
sense the responsibility of the man of scienoe does 
not differ easentially from that of anyone else: 
scientific workers are not necessarily wiser than their 
comrades in the use of science. Science alone is not 
enough; but Prof. Coulson, while welcoming the 
increasing concern of scientific workers with the 
social implications of saianoe, did not advocate the 
adoption of some sort of Hippocratic oath for 
scientists. He suggested that what is needed is a new 
dedicated type of scientific worker who, recognizing 
the wholeness of life and the place of science in that 
wholeness, will not be deterred by danger or difficulty 
from seeking to further the contribution which science 
oan render in shaping & new world. 


British Agricultural History Soclety : 
Conference In Reading 
THs inaugural conference of the British Agri- 
cultural History Society was held at the University 
of Reading on April 18 and was attended by more 
than a hundred people resenting & very wide 
variety of interests and professions from all over the 
British Isles. Sir James Soott Watson addreased the 
conference on “The Scope of Agricultural History", 
and Sir Frank Stenton spoke on ‘The Manor in 
English History". Later in the day, the conference 
had the oppo of visiting the Museum of 
ish Rural Life, University of Reading. The 
officers of the Society are as follows : President, Sir 
James Scott Watson (chief scientific adviser to the 
Ministry of Agriculture) ; Treasurer, Prof. E. Thomas 
(professor of agricultural economics, University of 
Reading); Exzecuiive Commitee, Mr. Alexander Hay 


Inaugural 


(chasrman) (general of the Association of 
Agriculture), Mr. Frank Atkinson (director of tho 
Halifax Museums), Mr. John Cripps (editor of The 
Countryman), Mr. R. N. Dixey (di r, Instituto 
of Agrarian Affairs, Oxford) Mr. G. E. Fussell 
(author), Captain E. N. Griffith (president of the 
Agricultural Engineers’ Association), Mr. Stuart 
Maxwell (National Museum of Antiquities, Edim- 
burgh), Mr. W. E. Minchinton (lecturer in economic 
history, University College, Swansea), Mr. G. Ordish 
(Plant Protection, Ltd.), Mr. F. G. Payne (Welsh 
Folk Museum), Mrs. Joan Thirsk (senior reeearoh 
fellow in agrarian history, University College, 
Leicester) and Mr. R. Trow-Bmith (Farmer and 
Stockbreeder). The main object of the Society, as 
outlined in the constitution, is to promote the study 
of the history of agriculture and rural economy, 
though it is not intended that the interests of tho 
Society should be solely confined to the history of 
the British countryside. It is hoped that, by publiah- 
ing & journal and holding occasional conferences, the 
Society will be able to bring together all those work- 
ing on, or merely interested in, any aspect of rural 
history. eee 
subscription bu ee guinea. Membership forms 
and oopies of constitution will be available 
shortly. All inquiries should be sent to the secreta 

of the Society, Mr. J. W. Y. Higgs, Museum of Eng 

Rural Life, 7 Bhinfleld Road, Reading. 
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Science Abstracts on Index Cards 
Frox time to time the Editor of Sotence Abstracts 
is asked whether an edition pri on index carda 
be be proqued; the reply hitherto been that 
P ek cof M edes and the limited circula- 
on would make the subsoription- 
s anri cui high—in the neighbourhood of 
£40 per year for Section B (Electrical Engineering) 
alone. As an alternative, an edition printed on one 
side only was made available for anyone wantmg to 
compile & card index of abstracts. However, a recent 
survey has shown that the labour of cutting and 
mounting single-sided issues may, in fact, raise the 
overall oost to & comparable with that of a 
card edition, which would, if so, be preferable for 
other reasons. Naturally, no precise estimate of the 
ion for & card edition can be made until the 
probable extent of the circulation 1s known. To 
enable such an estimate to be made, the Editor of 
Science Abstracts, Institution of Electrical 
Bavoy Place, London, W.C.2, would be glad to hear 
from thoae willing to subscribe up to £40 per year for 
Sotence Abstracts, Section B, printed on index cards, 
8 in. x b m. A similar oard issue of Section A 
(Physica) could also be contemplated if sufficient 
demand was known to exist. 


Southern Regional Council for Further Education 


Taa fifth annual report of the Southern Regional 
Council for Further Education shows that, besides 
its regional academic board, many industrial and 
Oounail.was established in 1947. Most of the work 
of the advisory committee is concerned with trying 
to reconcile the requirements of industry, the 
requirements of studenta and the economic provision 
of further education facilities. Among the Counail’s 
activities during 1952 have been the sponsoring of 
courses in teaching methods which have been 
arranged for technical and commercial teachers. A 
number of conferences have also been arranged to 
make ‘recommendations on metallurgical education 
facilities required in the ion, and to discuss 
facilities for training agricultural craftamen and 
young men in the heating and ventilating i 
industry. The Council has also publish pope 
on the future development of higher technological 
education ; the education and training of tech- 
nologista in engineering, building, physics, chemistry 
an agrioulture ; recruitment of staff for technical 

j nnranqon d of rurel oraft workers ; courses 
P i instruction for 
ai e i amar aza and domestio pro- 
ducers ; agricultural education; and education for 
industrial citizenship. 


Extra-mural Function of Universities 


Iw an address to the Liverpool Branch of the 
Association of University Teachers, Mr. Thomas 
Kelly, the director of extra-mural studies in the 
bicis of Liverpool, indicated that the extra- 
mural of & university is to make the maximum 
impact on the region within which it stands. The 
means will vary—olasses ; lecture courses, i ern 
short ; single lectures, recitals ; exhibitions will 
have their place. In the vocational fleld, the university 
should limit its extra-murel provision to work which 
cannot easily be provided by other agencies ; in the 
abv odabiapal Bald; 1 ahouid keek ta make ncovistbn 
for all groups able to profit by ite services. Standards 
will look after themselves if the right tutors are 
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appointed. This is the crux of all extra-mural work» 
and all tutors and lecturers need to be people of 
special qualifications. Because of this, the extra-mural 
resources of & university are necessarily limited, and 
the major task of an extramural department is the 
ization of these scarce resources in the most 
ive manner. A secondary task is that of study- 
ing the history, theory and techniques of adult educa- 
tion itself, and providing facilities for the training of 
tutors (Unto. Rev., 25, No. 2; February 1958). 


International Congress on Electroacoustics 


An International on Electroacoustica will 
be held in the Netherlands during June 16-24 under 
the auspices of the International Commission on 
Acoustics of the International Union of Pure and 
Applied Physics. The will open in the 
Hague on June 16 and on the following day will move 
to Delft, where most of the technical seasions will be 
held, but there will also be technical sessions (and 
excursions) in Hilversum and Eindhoven. The Oon- 
greas will be made up of seven sections, each with a 
chairman who will give & general review of reoent 
developments in the field (so arranged that all mem- 
bers will be able to be ). and these reviews will 
then be followed by i ividual pepers and discussions. 
The sections, with the chairman shown in bracketa, 
are as follows: (1) sound recording (R. Vermeulen, 
Netherlands); (2) public address systems (E. Te 
Germany); (8) acoustic measurements (L. 

United States); (4) hearmg-aids E 
&udiameters (P. Chavaase, France); (5) eleotro- 
acoustics in ultrasonics (G. Bradfield, Great Britain) ; 
(6) electroacoustios applied to musical instruments 
(E. G. Richardson, Great Britam); and (7) sound 
insulation of light-weight structures (C. W. Kosten, 
Netherlands). The last-named section will be in the 
form of & symposium. The official languages of the 
Congreas will be i French and German. 
Summaries of the papers will be circulated in advance. 
Application forms for and further 
information can be obtained from P. A. de Lange, 
Organizing Secretary of the Electroacoustics Con- 
greas, Mijnbouwplein 11, Delft. 


Chemical Meetings In Paris during June 


Tas second Salon de la Chimie will be held during 
June 18-29 m the Paro des Expositions, Paris, in 
conjunction with the next session of the Rassemble- 
mant des Arts Chimi: . The Salon will be organized. 


: by the Société de Chimie Industrielle, which this year 


will hold ite twenty-sixth international congrées of 
industrial chemistry during June 21-27 as & part of, 
the Salon; other chemical bodies will similarly profit 
by the occasion by holding meetings at the same 
time, among which will be the following: the second 
seesion of chemical engineering, the seventh inter 
national congress of sethetios and óoemetology, an 
the second symposium on proximate and sections : S 
analysis. The Salon will be divided into five sections : 
laboratory work and apparatus; ahemioal engineer- | 


ing; raw materials and products ; organization, | 
documentation, hygiene, eto.; and plastios. Further 
information of all these eventa oan be obtained from 


the Secretary of the Société de Chimie Industrielle, 

28 rue Saint-Dominique, Paris 7°. 

Commonwealth Fund Fellowships for Study In the 
United States 


Toa Commonwealth Fund has awarded fellow- 
ships, tenable in American universities for one year 
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beginning next September, to the following British 
graduates, among others: W. G. Chaloner, University 
of Reading (palwobotany) ; R. I. S T ty 
College, London (chemistry ) 
University of Sheffield (biochemistry) ; D. D. ae 
King’s College, London (engineering) ; P. G. Moore, 
University College, London (statistics) ; E. A. Power, 
University College, London (physics) ; G. O. Shep- 
hard, Uni i of Bi (mathematics) ; 
R. J. Tayler, Olare College, Cambridge (astrophysios) ; 
D. G. Verney, University of Liverpool (sociology) ; 
and J. M. Williams, St. John's College, Oxford 
omiy In addition, Dominion Civil Service 
ao O a T P. A. De Boom, 
Smi ca (veterinary science), J. J. Kitahoff, 
South Africa (economics) and M. J. Moriarty, New 
Zealand (agricultural economics) ; and Oolonial Civil 
Service Fellowships to F. A. Loyd, Kenya (conserva- 
tion) and C. 8. Ramage, Hong Kong (meteorology). 


“Protection from the Effects of Radlation’’ 


COMMANDER P. L. CHANDLER, from 50 
Montgomery Road, Sheffield, 7, says: “In Nature 
of February 28, p. 378, certain remarks are attributed 
to me, the nature of which I wish to disclaim. 
The policy of protection of personnel in the Naval 
Ordnance Inspection Department is not determined 
by the ‘delivery of the goods’. The regulations laid 
down by their Lords Commissioners to the Admiralty 
are strict and conform to recommendations as 
accepted throughout the radiological world. These 

ions as laid down are fully complied with in 
the Naval Ordnance Inspecting Department and 
those in force are such that the minimum dose 
is obtained by personnel empl in the Radio- 
logical Department, and this is oonflrmed by daily 
readings with ionization chambers and regular 
readings by N.P.L. film batches’’. 


Announcements 


Sr Roamer RonissoN, Waynflete feasor of 

in the University of Oxford, has been 

awarded the Priestley Medal of the American Chem- 
loal Society, the Society's highest award. 


Siz JOAN LENNARD-JONES has been awarded the 
Hopkins Prize of the Cambridge Philosophical Society 
for his work on the mathematical theory of molecular 
structure. The Prize is awarded every three years to 
& member of the University of Cambridge adjudged 
to have published the best original work in connexion 
with mathematioo-physioal or mathematico-experi- 
mental science in the relevant three-year period. 
The present award is intended to refer to the period 
1045-48. The first recipient was Sir G. G. Stokes i 
1867. 

/ Tum Couxoar. of the Institute of Metals has elected 
Bir Arthur Smout (past-preaident) a Fellow, in recog- 
ion of his long and distinguished services to the 
Institute ; the number of Fellows is limited to twelve. 
Bir Arthur Smout was chairman during 1934—42 of 
! what is now known as Imperial Chemical Industries, 
; Ltd., Metals Division. 

Mr. Davip P. RAMBOME, a descendant of Robert 
Remsome, the well-known agricultural , and 
managing director of E. H. Bentall and Co., Lid., has 
been elected president for 1988—54 of the Institution 
of British Agricultural Engineers. 

Ds. W. Ips Jonzs, director-general of research 
to the National Coal Board, has been elected president 
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of the Institute of Fuel for the seasion 1953-54; he 
will succeed the retiring president, Dr. G. E. Foxwell, 
in October. 


Tue following appointments have been made in 
the University of : Dr. L. F. Lamerton to 
the readership in physics applied to medioine, tenable 
at the Institute of Cancer Research, Royal Cancer 

ital; Dr. Miles Weatherall to the University 
ip in pharmacology, tenable at the London 
Hospital Medical College. 

De. 8. F. Mason, formerly of Wadham College, 

gui has been appointed a Research Fellow of the 

of Medical Chemistry of the Australian 
Netional University ; he took up his duties on April 1 
in the ni's laboratories, whioh are at present 
at 183 Euston Road, London, N.W.1. 


Tes fifth annual symposium on phytopharmacy, 
organized by & number of Belgian and Dutch organ- 
izations and companies interested in this fleld, will 
be held in the Institute of Agronomy, 238 Coupure, 
Ghent, on May 5. The majority of the papers will be 
in Dutch or French. Further information can be 
obtained from the , R. H. Kips, Rijksland- 
bouwhogeechool, Coupure 233, Ghent. 

Tua Scientific and Teahnioal Group of the Royal 
Photogrephio Sooiety is organizing & oonferenoe on 
“Phot hic Science and Technique”, to be held 
in the ur Worthington Hall, University of Man- 
chester, on May 16. A number of short papers 
will be read, with subsequent discussion, on some 
problems and uses of photography in soientiflo, 
industrial and" medical work. The conference will be 
open to all; those who hope to attend should inform 
the Group Honorary Secretary (D. H. O. John, 62 
Ohehnsford Road, Shenfleld, Brentwood, Essex), from 
whom further information can be obtained. 


Ria Society for Endoorinology is arranging & 
on “The Determination of Adrenal 
Cortical Steroids and their Metabolites”, to be held 
at the Medical Society of London, Chandos Street, 
W.1, on May 21 at 9.30 a.m. Non-members of the 
Society wishing to attend should write to Prof. N. F. 
Maclagan, Westminster Medical School, London, 
8.W.1. The Society also announces that & leoture on 
‘The Prostatic Glands as a neg for Steroids” will 
be given by Dr. Oharles H. (Ben May Labora- 
tory for Cancer Research, Univeraity of Ohioago) at 
the Royal Society of Mediome, Wimpole Street, 
London, W.1, on June 23 at 5.80 p.m. Admission 
is free and without ticket. 


A couRsE on 'Geogrephy and Food Resources’, 
to be held at Westham House Adult Residential 
Oollege, Barford, near Warwick, during May 22-20, 
has been arranged by the Association of Agriculture 
with the co-operation of Captain F. Owen, principal 
of Westham House. After an opening talk on factors 
limiting world food production, other lectures will 
deal with land use and agricultural geography of 
Great Britain, the Dominions, Europe &nd the tropios. 
The fee for the course, which is residential, is £3 12s. 
6d. Applications should be addressed to the General 
Secretary, Association of culture, 238 Abbey 
House, 2 Victoria Street, London, 8.W.1, fram whom 
further details can be obtained. 


ERRATUM. In the account of the Bose Institute, 
Calcutta, in Nature of March 14, p. 468, the director 
was referred to as Dr. R. O. Marumdar. This should 
read Dr. D. M. Bose. 
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ELASTICITY IN LIQUIDS 


SYMPOSIUM on elasticity in liquids, arranged 

under the auspices of the British Society of 
Rheology, was held on March 27 in the b 
of Science of the Durham Colleges in the University 
of Durham. Mr. J. E. Caffyn organized the details 
of the meeting. 

Prof. J. E. P. Wagstaff weloomed the members to 
Durham, and the morning seasion then opened with 
Prof. G. 8. Rushbrooke in the ohair. Dr. R. Roscoe 
first read a paper on elastio relaxation and flow in 
suspensions, in which he referred to the early experi- 
ments of Schwedoff on sols. The method 
involved placing a gelatine ion in & oo-axial 
cylinder viscometer, suddenly applying & sheer by 
twisting the torsion head which supported the inner 
cylinder and o ing the stress on the system as it 
relaxed slowly. Sohwedoff considered that the streas 
fell off exponentially ; but later workers do not 
confirm this. Dr. Roacoe has found, however, by 

ial decay is & feature of viscometers with a 
wide gap between the cylinders. By writing down 
the flow equations for such an apparatus, he is able 
to deduce & form of decay for the stress which agrees 
In the second part of his paper, Dr. Roscoe dis- 
cussed the relation between rate of shear and shear 
streas, under steady conditions. Hquations of flow 
have been developed by & generalization of Maxwell’s 
method, which reduce to Bingham’s equation in the 
case of steady flow. The cause of observed departures 
from Bingham’s equation was discussed. 

Dr. 8. Thornton, speaking on the rheological 
behaviour of some dispersions of solid particles in 
liquid media, considered the effect of particle oon- 
centration on the relative viscosity of suspensions of 
rigid non-flooculating particles, and he developed a 
general expression applicable not only to spherical 
particles, in agreement with Einstein’s well-known 
equation, but also to non-spherical particles of a 
limited type over limited range of concentration. 
After & brief review of the tal work on this 
subject, he streased the need for checking the absence 
of flocculation of the particles and for ensuring the 
validity of any oorreotions applied. He explained 
briefly the technique for measuring the sbeolute 
viscosity of thixotroplo materials which do not 
exhibit elastic behaviour, and gave results for some 
special oases. 

Dr. E. G. Richardson described some experiments 
now in progress on the relationship between shear 
and bulk viscosity. Stokes first deduced a formula 
for the absorption of plane waves in & gas, the theory 

the coefficient (x) proportional to the square 

of the frequency (f) and the kinematic viscosity (v). 
In many liquids a/f? is constant (with ) but 
has & value much greater than that of Stokes’s 
formula, if the shear viscosity is substituted for v. 
It has been that the bulk, or dilatational 
viscosity, shoul ee on 
gation of ultrasonic waves is concerned. 
experiment, suggested by Eckart, for the determina- 
tion of bulk viscosity 18 based on the mensuration 
OL the sogueH NERA ig Mio cogn Dod T E 
ee eae e fura 
using hot wires to measure the streaming velocities 
in various ftuids at frequencies from 1 o./s. to 1 Mo./s. 


Another method is to study the &beorption of ultra- 
sonics in capillary tubes, wherein plane waves are 
Pe ee eee IT 
acoustic boundary-layer near the walls. Some 
initial resulta in both experiments were quoted. 

In the afternoon session, with Dr. J. G. Oldroyd 
in the chair, J. E. Oaffyn and R. M. Underwood 
described & new method for delineating velocity 
profiles iri visco-elastic liquids. This involves the 
delineation of the motion of isolated ofl drops, sus- 
pended in the liquid under test flowing along a tube 
lcm. in diameter, by double-flash photography from 
two icular directions. From the double 
exposure of the oil drop on the photograph, the 
velocity at different radial distances from the axis of 
the tube œan be estimated (and incidentally any 
deviation from axial flow detected), and hence the 
velocity profile at the site of the photographs to be 
constructed. Examples in water (for calibration 
ip eae ) and in an ammonium oleate sol were shown. 

the visco-elastic fluid the velocity distribution, in 
accordance with the thegries of Oldroyd and of 
Reiner and Rivlin, is still parabolic. 

The final paper, by Dr. A. B. Lodge, considered same 
theories of the Weiasenberg effect, and dealt with 
the distribution of transverse preasure in & rotating 
oone-and-plate viscometer, when the interspace is 
filled with a visco-elastio liquid in which components 
of streas dicular to the direction of shear are 
set up. paper was theoretical and dealt with the 
fluid in stationary laminar incompressible flow, for 
which the general stress determinant was constructed. 
The difference between stress components (zero in & 
Newtonian fluid) give rise to the Weissenberg effect, 
as Dr. Lodge showed. Having caloulated these 
differences for various redial distances in the cone- 

and-plate apparatus, he can compare the theory with 
the measurementa of Roberts, who erected a series 
of manometers from the centre to the rim of the cone 
above the rotating plate and so was able to measure 
the transverse (vertical) streas distribution in a 
ee oe liquide. In the discussion on 

E paper; Dr. K. Weissenberg pointed out that 
berta'g experimental resulta agree with his own cal- 
sh ihn dy. Saec iir hdi a 


MATHEMATICAL ASSOCIATION 
ANNUAL GENERAL MEETING IN SHEFFIELD 


"Le d EE meeting of the Mathematical 

Association was held in the University of, 

Sheffield during April 8-11. Si nrg N ear 
Whittaker, the 


the University on April 8, Dr. J. M. 
vice-chancellor, welogmed the membera, among whom 


\ 


was his father, Sir Edmund Whittaker, honorary ` 


member of the Association and president in 1919. 
On April 9, following the business the 
president, Mr. K. 8. Snell (Harrow School), gave his 
addreas, his subject being “School Mathematics 
To-day and To-morrow”. Mr. Snell began with a 
speculation on the probable content of the school 
curriculum fifty years hence, that many 
topics now regarded as well outside the school range 
would by then have become commonplaces of the 
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grammar-school curriculum. He then went on to 
examine present-day tendencies, to discuss which 
items might be emphasized and which might be 
allowed to fall into oblivion. One way in which much 
time might be set free for the development of the 
school course in mathematios would be to reform the 
British weights and meesures—thoee tables’ which 
demand for their ition & great deal of time and 
effort—and Mr. més strong pies [uote 
adoption of a suitable metric system in -Britain. 
Prof. A. G. Quarrell (Department of Metallurgy, 
University of Sheffield) then gave & paper on *"Metal- 
p ing the combination 
and soieniiflo investigation required 
ion of -quality steel; by the 
solitary af Firth Brows. td., a colour film showing 
modern methods of steel production was shown to 


proceedings opened with a dis- 
, in which Prof. A. G. Walker 
iin werde dena oe 


Mure oup sua n eode a, di de 
topics might be presented to & sixth form ; but others 
urged that this was a subject which should be reserved 
exclusively for the university course. 

The next ‘The Mathematios Division, 
N.P.L. : 
been given by Dr. E. T. Goodwin, the 
of the Mathematics Division in the National*Ph: dd 
; in his absence, through illness, Dr. L. 

superintendent, spoke on this topic 
destribing the range of machines, from the hand- 
operated adding and multiplying machines up to the 
A.O.E. electronic computer. Dr. Fox also dealt with 
the part played by the mathematician in analysing 
and systematizing the problems submitted to the 
Division before handing them over to the computing 
machines. 


omien vua held om a ubt whioh has grsty 
discussion was held on & subject which 

concerned the Association in recent years 

Primary School to School” Th TuS eee 
Uwe ae iroh (deputy director, 
ld University Institute of Education), Mrs. 


E. M. Williams ( Whitelands 
. Brown (headmaster, Oharlton 


Oollege) and Mr. M. 
Secondary School). It was urged that free activity 


school teachers feared that the freedom of activity 
might encourage the child to avoid hard work and 
might lead to & state in which pupils arriving at the 
see dry Shool Would not have tha Aen Kaap of 
required for the school programme. In 
return, it was argued that understanding must precede 
onsec ee dedu esteri: cadi ne 
much more repidly acquired understending 
and ion of Mathana] T prinoiples have 
been fostered in the primary school. But no easy 
solution to the prectioal problem of nng rodra 
ideas to classes of forty or fifty 
forward. In the evening, Dr. 8. Vajda dime qr mm 
Penin pinu aai pepe ri “Theory 
of Games’, a subject which, initiated mainly by 
John von Neumann in the 1920's, has proved to have 
wide applications to economics and also to the 
importent war-time study of operational 
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Allen 

and Oo., Jh who pea ccs “From 

Examination Question to Industrial Problem”. Here 

Mr. Hinsley showed that certain familiar examination 

ee Cee ee a 

of as only academic interest, are 

in fact of very considerable practical value in the 
design and testing of oament-making machines. 

TA A Sheen Fike Ode 
of the Naval Oo 

Dre Royal llege, 


SCOTTISH BRANCH OF THE 
SCIENCE MASTERS' ASSOCIATION 


ANNUAL MEETING IN EDINBURGH 


Scottish Branch of the Science Masters’ 
Association held its annual meeting during April 
7-10 at the Heriot-Watt College, Edinburgh, under 
the presidency of Dr. H. G. Nisbet, principal of the 
College. In his address, on “Some Ap lications of 
Physica ius dU, and Oil ; Dr. Nisbet 
described various methods of Ege ea sai 
coal, using such principles as flotation and electro- 


particles 
des eh a 


our coal to-day increased proportion of very 
amall particles won by modern mechanized 
to liquid fuels, Dr. Nisbet 


how ‘kooo 
explained how “kooks king’ or ‘pinking’ is due to 


Mr. R. M. Sillito, of the University of Edinburgh, 
gave an excellent lecture-demonstration on "Bound 


proum Ea E ata which, he maintained, 
far more valuable as a baais for university work 
than mere factual knowl 


Tuitu of F. A. Meier, of the University of London 
itute had 


tus, much of it being 
were moet impressive. 
. Meier adonel (ho Doi point that the new system 


time for some astronomy in an admittedly crowded 
syllabus, and outlined methods by which the subject 
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might be presented. He concluded by explaining 
& way in which senior pupils in Sootland oen join in 


research by enrolling as members of the team of 
observers who are ing on appearances of the 
aurores borealis. Mr. W. Fulton gave a demonstration 
of modern methods of sound reproduction, including 
tape-recorders. He ended demonstrating & 
gound-fllm with a double -track—the original 
optical track, and a magnetic sound-track added 
later by & special process and giving entirely different 
sound. This very recent development may have 
Cie tanlaied vommentary to fuga sound fl. 
of & translated vasis leto teers 
Prof. G. F. Marrian, professor o 

relation to medicine, University of Rabe y ee 
a lecture on “Careers in Biochemistry". He outlined 
cg serbia nb ilii E UB eU ian 
to one standing in its own right, and then went on to 
consider the problem of training, in which he expressed 
the view that an honours degree in chemistry or in 
biochemistry is of & i aap equal suitability 
as a start ; but, in addition, several years of research 
leading to a Ph.D. are practically essential. Prof. 
Marrian mentioned the openings for bioohemiste 
in universities, dies patie s O ied 
and made a special plea for more iochemista to take 
up agri researóh in order to help improve the 
food situation in Great Britain. Finally, he seid that 
the demand for bioohemigte is limited, the post-war 
shortage having been filled up ; but for a few students 
of high standard there is an opportunity of working in 
a field of scienoe which is oping very rapidly. In 
a lecture on ‘ Dr. Nail Campbell, of the University of 


coaltar as the main source. Then he went on to 
discuss modern trends in theory and practice, 


including the theory of orbitals and the use of © 


fluorescence and chromatography. 

Other features of the meeting included the annual 
business visita to places of interest, exhibi- 
tions by members, publishers and manufacturers of 
scientific tus, and a giass-blowing demon- 
stration by Mr. D. Maodonald, chief giase-blower in 
the Heriot-Watt College. A discussion was also held 
on. “Recent | Publications of the Scottish Education 

', which resolved itself largely into an 
expression of ion that the new syllabus in 
Circular 249 is too long to be covered in the time 
available at most schools, although it was conceded 
that the syllabus has great merita in other ways and 
should be given a fair trial. 


ROTHAMSTED EXPERIMENTAL 
STATION 


REPORT FOR 1951 


HE of the Rothamsted Experimental 
Station for 1951 shows that the station has again 
been the venue of a number of important conferences, 
that overseas visitors have been even more numerous 
than in previous and that the services of 
members of the Rothamsted staff oontinue to be 
sought by many different countries. 


Fin ote aed Mere me tg ew 
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Field work with fertilizers, which has a primary 
place in the Rothamsted tradition, some of it in 
conjunction with other oentres, is giving indications 
that some of the newer fertilizers, particularly 
Bilioophoephate, are likely to give good resulta. 
Nitroph (formed by the action of nitrio acid 
ursi pure gina Apod n ee ig n 
ammonia) consist essentially of ammonium nitrate 
and dioalotum phosphate, but there are some chemical 
aul nhywded dernoa ador Sorc different wave 
of production which appear to make some of them & 
little more effeotive than others. Two kinds examined 
at Rothamsted did not on the whole give quite the 
same yields as the same amounts of nitrogen and 
phosphate in of ammonia and super- 
phosphate, but the resulta suggest that improvements 
in physical conditions can give & very useful nitro- 
phosphate. Work with the older fertilizers is still 
giving positive suggestions, and some fleld results 
indicate that osphate may in some oiroum- 
stences be used in much smaller dreasings than have 
usually been advocated. 

Other work in the Department is oon- 
oerned with the placement of fertilizers and with . 
nutrition problems in forest nurseries. 

Consideration of the relation of soils to ions in 
solution has been based by many workers on Gouy’s 
doubledayer theory, and the Physics Department 
has done very useful work by & oritioal examination 


that the ‘Justifloation for this use of the 
Gouy ry. This study is advancing our under- 

ing of the behaviour of the aluminium ion, of 
the hy -ion concentration in the soil-solution 


system and of the flooculating and deflocoulating 

effects of salts. The is continuing ita 

work on soil cultivation and ita investigations in 
meteorology. 

The study of clay minerals continues in the Pedo- 
logy Department; the work has included examina- 
tion of a number of African soils, and a study of the 
absorption of organic compounds by clays. Further 
Ine heey OL EM ee 
interesting reducing power of 
fermenting plant material (dealt with in the 1950 
report) is much in excess of the iron actually reduced 
in the soil, and the rate of solution of the ferrio oxide 
seems to be the limiting factor. Mottling with iron 
Tust, 80 common in many gley layers, is only present 
in old root channels: elsewhere there is only grey 
material that is characteristic of the reducing action 
in gleying. 

In the Microbiology Department the important 
work on nitrification is being continued, and the study 
of antibiotics secreted by &otinomyoes is cing 
some interesting results which may lead to 
economic applications. Some of the clay and humio 
matter acta as an absorbent of the antibiotic, and 
some organic matter may act as & nutrient to the, 
actinomyces and as an absorbent of ita antibiotic. ` 
Another interesting piece of work shows that some ' 
reductions in soils are not unnecessarily anaerobic, 
for sulphates oan be reduced with the produotion of 

sulphide by aerobic organisms. 

Work in the Botany Department on the uptake of 
nutrients by roote has been going on for some time, 
and some of it has recently been published. The 
uptake of an element seems to depend on the carbo- 
hydrate content of the root and the concentration of 
the particular element concerned, but is not affected 
by the concentration of other elements in the root 
cell. These studies are now involving the use of 
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whole planta, and not merely excised roots, and 
should throw valuable light on an important and 
much-discussed subject. Further work on the 
spraying of leaves with nutrient solutions" shows 
appreciable increase in growth following this treat- 
ment and sometimes, but not always, increases the 
percentage of nitro, and phosphorus in the dry 
matter. Some is being done on the possible 
replacement of potassium by sodium, and it has been 
shown, arising out of this work, that the effect of 
Des deficiency on carbohydrate production 
oes not &ooount for the decrease in plant growth, 
since leaves sprayed with sucrose absorb the sugar 
without any increase in growth. 

The Plant Pathology Department has continued 
ite study of viruses and the influence of ultra-violet 
radiation on their effects. There is much other work 
on viruses and considerable mycological work, in- 

, cluding some important observations on the spreading 


of 

"he Biodhamistry Department ta carrying on the 
work on nucleoproteins from both normal and infected 
leaves. Rothamsted is giving up ita responsibility in 
the technological production of leaf protein, which 
will now be carried on independently by the Grass- 
land Research Station. The oxidation of manganese 
in certain plants is found to take place by the action 
of hydrogen peroxide forming in the plant under the 
influenoe of & peroxidase. A study of the parte of 
fungal mycelia that accumulate in soils in a very 
resistant form will contribute to our knowledge of 
the structure and properties of soil organic matter. 

Different strains of eelworms that attack various 
crops and weeds are still being investigated in the 
Dee ee Department, and immune varieties of 

ing sought. . 

"thor work molada Lhe: abady of bust: popula 
tions, the feeding habits of bees, the effecta of 
insecticides and the influence of insecticides on soil 
microflora. The Statistics Department continues to 
design experiments not only for Rothamsted but 
also for many other centres. 

Some of the work (virus diseases in sugar beet, 

oxidation in plants, and the movement of 
) are the subject of ial reviews in this 
repr and the lication. contains, as usual, 
the Soil Survey of England and 
Wales and e list of Rothamsted publications. 


CHECK-LIST OF THE BIRDS OF 
GREAT BRITAIN AND IRELAND 


HE scientific names of British birds have 
suffered from many changes, which has caused 
much inoonvenience and some oonfusion. Thé 
British Ornithologista’ Union bas on three separate 
occasions, between 1888 and 1928, published lists of 
the birds on the British list with what were con- 
i sidered their correct gcientiflo names. Unfortunately, 
' however, the various authors responsible for these 
j lists did not always pey strict attention to the 
, International Rules of Nomenolature. Six years ago 
the Union decided that it was time a fresh list was 
/ prepared, and a committee was appointed ; the new 
‘Cheok-list of the Birds of Great Britain and Ireland” 

is the result of its Iabours*. 


* Gheck-List of Birds of Great Britain and Ireland. (Published 
by the Beith Or midst UU Union.) Preparod by the Diss Bob 
T CET p: "P LE mi+106. (London: H. F. and G. Witberby, Lic, 

3, 


The committee had three tasks before it: to decide 
on the correct scientific names; to investigate the 
claims of certain rare wanderers to be admitted to 
the British list; and to examine the twenty-nine 
races of British birds described since the publication 
dba pakke Of these new races, twenty-four 

by one individual, and out of the 
fosa Pie Gorint too es OY Deen apie TEPORE 


oat af ilie dharma diy paani Gerda bre are 
already m use, but the committee has made two 
innovations regarding the use of English names. In 
the first place, the English name is restricted to the 

ea, and only in a few exceptional cases is one 
for a race. The second change is that the 
name is given by which American birds (either regular 
visitors or rare wanderers to Britain) are known in 
Oanada or the United States, as well as the recognized 

British name. For example, the peregrine falcon is 
called the duck-hawk on the western aide of the 
Atlantic, and the grey p is known as the red 

The general di ion of both species 
and races is briefly given, and should be very useful 
to curators and others. 

The committee is to be congratulated in bringing 
ita labours to & satisfactory conclusion, and a word 
of praise is.due to the secretary, oe ors 
tbe chairman, are the only of the 
committee. The president of the Union, Sir Lands- 
borough Thomson, has written an admirable intro- 
duction, which users of the check-list should read 
carefully. 


NATURE OF ‘FIELD RESISTANCE’ 
OF THE POTATO TO PHYTO- 
PHTHORA INFESTANS DE BARY 


By K. O. MULLER 
National Institute of Agricultural Botany, Cambridge 
AND 


J. C. HAIGH 
Scottish Society for Research In Plant Breeding, Edinburgh 


LL attempts have hitherto failed to find ‘true 

resistance’, that is, resistance by virtue of 
sensitivity (= hypersensitivity), to P 
infestans in the European cultivated potato, and 
there is good reason for thinking that this form of 
resistance will not be found in any old-establiahed 
cultivated variety, not even in South America from 
whence the ea was brought to Europe four 
hundred years ago. Suprasensitivity, however, to 
various biological strains of the parasite has been 
obtained in commercial varieties in recent years by 
German, British and American breeders, but only by 

ing cultivated forms with Solanum demissum or 
other wild Solanum species which may possess this 
type of resistance. Nevertheless, it has been known 
for a hundred years that considerable variation can 
be observed among old-established varieties in the 
reaction to blight under fleld conditions. This varia- 
tion of what may be called 'fleld resistance’ is found 
in the time of the first appearance of the disease and 
in the speed with which it increases to epidemio 
proportions within the plot; further, there 18 oor- 
relation between the rhythm of development of the 
host and the epidemic behaviour of the parasite— 
the later the variety would mature under disease-free 
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conditions, the later, as a rule, the disease becomes 
epidemic. 
This obvious relation between rhythm of 
ment of the host and epidemio Pacer df ie 
parasite, together with the fact that, under European 
conditions, blight generally reaches epidemic pro- 
ions not earlier than flowering time (therefore 
" blight) has led many authors to the conclusion 
that bli is an ''age-disease" ; they have assumed 
that & “lowering of efficiency of immune reactions” 
takes place with age and that this onto- 
genic change oocurs more quickly in early 
varieties than in late ones. There is, however, no 
a hi p proof of such a change; 
climatic conditions—for 
aeu n Tudy nea she: Bladi Bea ar tn wary 
perta of Ohile and in South Africa—blight often 
appears at epidemic proportions much earlier in the 
season; long before the planta reach the flowering 


A new attempt to explain the observed facta is 
based on the fo wor hypothesis. Potato 
blight belongs to the group of airborne plant diseases. 
Under the olimatio conditions of the major potato- 
growing areas of Europe, the parasite has to start at 
the of each new season from comparatively 
small Wissens mace per ee oe 
iu Mr ihe diens do bah. Spas 
(mamaoa cimoratons of ona of us GO.) 
dt | oes oo ee ee 


primary foal of tafestion). 
of sporangia within the plot is homogeneous and their 

increase according to geometrical progression, the 
ERO Gf a DIOE A damned toqroesed Booccdiüs 
to the following formula : 


Ow = (o-Pry*, 


e me Ed er Eu E Py is “probability 
per unit area of leef”, o is in- 
uir e adii parado ae weg andl ate 
number of generations of the parasite since the 
initial infection. 

This formula cannot reflect the actual situation 
within a fleld-plot; it can only illustrate the iple 
on which the working hypothesis is based. 
abd rar erri eal loreal dip Bras oe 
i on and that subsequent spread is internal; 
the assumption is justified on the grounds of mathe- 
matical simpli the heuristic character of the 

tion. , all the factors on the right-hand 

of the equation are affected by oonstantly 
changing environmental oonditiong, particularly tem- 
perature and humidi Algo, since the epidemio 
effects of differences Py will be in inverse ratio to 
the number of spores hitting the foliage, we may 
expect the effect to be greater at the beginning of 
the blight attack than later; and for the same 
reason, the effect of Pr values on the rate of spread 
of the disease will vary with the distance of 
the plants from the source of infection. 

Nevertheless, assuming that Pr would be the only 
factor in which three varieties A, B and O differ 
fram one another, the differences in the pro- 
portion A : B: O = 100 : 75 : 50, and that the density 
of sporangia gweeping over the plot is homogeneous, 
then the acoompanying diagram illustrates the oon- 

which would follow from the working 
h; It indicates that considerable differences 
between the Og values of the varieties concerned are 
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to be expected after four generations of the parasite, 
and that these differenoes should inorease with 
increasing age of the t, so that variety A suc- 
cumba much earlier varieties B or O. Con- 
versely, aince in early varieties blight usually appears 
earlier and increases faster to epidemic proportions, 
these varieties should have greater P; values than 
ones. 

The technique used for testing this working hypo- 
theais will be described in detail in a subsequent 
paper. Briefly, it oonsisted of inoculating freah 
pieces of leaf of the same sixe with & weak xoospore 
suspension which was sprayed on them in dishes by 
means of an atomizer. The pieces of leaf were 
examined under the binocular microscope after four 
or five days and were 'soored' as ‘diseased’ or ‘not 
diseased’. In the here described a 
‘eommon’ (A) strain of the te was used. 

The arrangement of the pieces in blocks, with each 

and ran- 
possible a statistical 
analysis of the results of inoculation. The degree of 
infection, measured for each variety by the number 
of pieces of leaf attacked (per block), was expreased 
ee ee ee eee 
[perpe ioe pe eee ee ey 
gin’ 0 transformation before being subjected to 
an analysis of variance. These sin? 0 figures, referred 
to as the Rz values, were used as & measure of the 
Pr values of the varieties. As an example, a test 
with field plante may be quoted in which there were 
four varieties: Champion, Stormont Dawn, Home 
Guard and King Edward. Each variety was repre- 
sented by forty-four pieces of leaf, arranged in four, 
blocks. Counts were made five days after inoculation i 
and gave the following total numbers of pieces 
infected: Home Guard, 86; Champion, 14; King 
; and Stormont Dawn, 14. When the 
figures which oontributed to these totals were ex- 
pressed as percentages for each blook and the per- 
centages converted by the sgin’ 0 transformation, the 

s Docezne posible (Tabla 1). 


ad une Oei e Mosa Dari (e ps 
significantly leas infected than Home Guard or King 
ward. 


The essential experiments were carried out with 
twelve varieties grown at the National Institute of 
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culturel Botany in Cambridge 
during 1951. Unfortunately, blight 
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sin’ 6 
-9 | 40-0449 | 45-0-49-0 











8 at epidemic proportions 
onan lato dto gent. the fet being 
observed only in the second half of 
August. The names and abbrevia- 
tions, maturity and reaction to 
blight infection in the fleld of the 
varieties used are given in Table 2. 
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During the period between the 
end of June and the middle of 
Beptember, nine series of tests in- 





on pieces of leaf 
described. In Ta 
(mean values) of the four laboratory 
testa carried out between August 1 
and 27 are plotted against the 
reaction of the varieties to blight in 
the field. 

It will be seen from the table that 
there is oorrelation between the 
‘probability of becoming infected 
per unit area of foliage’ (as measured 
by Rr) and the behaviour of ‘the 
varieties in the field: the later 
blight appears and the more slowly 
it increases to epidemio rtions 
under fleld conditions, smaller 
are the B; values obtained in the laboratory. In 
Table 4 the resulta are plotted against the varieties 

in order of maturity in the fleld, and there 

is again Been to be an orderly arrangement in which 

the chance of becoming infected inoreases with 
ing maturity of the variety. 

Of all the varieties under trial, the latest incidence 
of blight in the fleld-plot and almost the lowest Ry 
values in the laboratory were shown by ion, 
an old-established British variety which has 
known 88 an o ‘blight-reaister’ for 
time. The results of these tests not only co 
ita fleld resistance, but also showed that the late 
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7 = mosi early appearance and quick Increase of the disease 
1 = latest appearance and slow increase at the end of the season 
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imoidence of blight in this and similar varieties is by 
no means the result of a belated lowering of efficiency 
of immune reactions with increasing age. On the 
, there are strong indications that an ageing 
leaf becomes leas le to infection. The reason 
why the disease appears relatively late in the season 
in these varieties is because in them the 
probability of becoming infected (Pr) is relatively low, 
and in years when the disease occurs only in 
proportions, these varieties will often escape severe 
attack. 


Other to be described in detail in a 
subsequent paper, have shown that environmental 
conditions can affect the Pr value of a plant; for 
example, plants raised in the will 
show & of infection than plants grown 
in the It has also been found that there are no 
signifloant varietal differences of Ry values if the 
spore suspension is sprayed on to the lower surfaces 
of the, pieces of leaf, indicating, among other neos a 
that natural infection usually takes place on 
upper surface of the leaf. Evidence in su of the 
existence of differences in the factor o in formula 
Cap = (c.Pr)* will also be presented. Finally, the 

showed that the factor or factors which 


control the ‘chance of infected’ are inde- 
t of the strain of Pi which is used 


or the determination of Rr values, indicating that 
such factors are different from those which confer 
resistance due to suprasenaitivity. The potato breeder 
who wishes to obtain the highest possible degree of 
blight resistance in his breeding material should 
therefore combine both qualities by crossing varieties 
with low Pr values and suitable maturity with those 


We wish to acknowledge the assistance received 
from Miss M. Kostrowioka in carrying out numerous 
Pr tests and in observing the behaviour to blight of 
the fleld plots at the National Institute of Agricultural 
Botany during 1951. 
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FEFFECT OF NERVOUS STIMULA- 
TION ON THE ARTERIO-VENOUS 
OXYGEN AND CARBON DIOXIDE 
DIFFERENCES ACROSS THE 
KIDNEY 


By Dk. JOSEPH H. CORT 


Laboratory of Physiology, Yale University School of 
Medicine, New Haven, Conn.* 


"[ HE kidney usually receives about 85 per cent of 
the cardiac output! and thus probably has far 
more oxygen available than it can extract under 
ordinary metabolic conditions. This same high rate 
of tissue-flow greatly dilutes the carbon dioxide 
returning to the circulation, m relation to other 


produced in them i tally are even smaller in 
absolute value. Tadaed, attempts to increase the 
oamotic reabsorptive work of the kidney have 
no measurable change in oxygen utilization’, 
and change in oxygen uptake seems to correlate best 
with blood flow*. Consequently, measurable changes 
in arterio-venous differences may be taken to indicate 
changes in blood flow rather than tissue oxygen 
consumption. The work reported here is an attempt 
to use gaseous differences across the kidney as a 
measure of the changes in renal blood-flow produced 
by nervous stimulation. ` 
Fourteen adult cata were used under ‘Nembutal’ 
anssthesia, 30 mgm./kilo administered half intra- 
peritoneally, half intramuscularly. Arterial blood 
samples were drawn from the femoral artery, while 
renal blood was oollected through a No. 5 or 6 straight 
cardiac catheter, from the internal j 
vein in the neck into the left renal vein with the aid 
of a fluoroscope. The left renal vein was used because 
it joms the vena cava at a more acute angle than the 
right and is longer, thus providing more mechanical 
security for the catheter position during the experi- 


tment. The position of the catheter waa verified in 
each case by rtem examination. All blood 
samples were 'wn under oil in heparin-moistened 


syringes and analysed directly. Urine flow, when 
measured, was obtained through an m-dwelling 
catheter in female cata. x 
Systemic blood presure was measured with a 
mercury manometer attached to & carotid cannula. 
The portions of the nervous system stimulated 


were: (a) the. central end of the severed sciatic, 
(b) peripheral end of the cut splanchnics (exposed by 

ad approach to the crus of the diaphragm) and 
) 


(c) the supraorbital areas of the oerebral cortex 
(exposed by superior craniectomy and retraction). 
The peripheral points were stimulated by means of 
& thyratron discharge at a frequency of 150/sec. ; 
cortical stimulation was carried out with a 10/sec. 
square wave of 10 m.seoc. pulse-width produced by a 
multivibrator. 

The orbital surface was chosen for cortical stimuls- 
tion upon the evidence presented by Ward and 
MoCulloch* that there are direct unmyelinated con- 
nexions fram this area to the head ganglia of the 
sympathetic nervous system in the posterior hypo- 
thalamus. The supraorbital surface was just lateral 
to the posterior third of the olfactory nerve on the 

+ 
ot uErent address, Department of xpertmental Medicine, Untrersity 
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concave under-surface of the oat's brain. Renal vein 
catheterization was completed before or&niectomy in 
every case, so that the effects of the ing of 
cranial bone could be determined immediately after 


The effects of stimulation on arterio-venous oxygen 
and carbon dioxide differences are ahown in the 
accompanying table. Oxygen figures are reesed 
as an arterio-venous differance, while carbon dioxide 
appears a8 & venous-arterio difference. The direction 
of change was the game in every animal with every 
stimulation, and the figures presented are averages of 
the differences. The changes are compared with 

i levels determined in triplicate over 
& half. period. The peripheral stim ons were 
applied for 5 min. continuously. In the case of the 
aciatio stimulation a drop of about 50 per cent was 


restored or had been exoeeded. This phenomenon 
was easily repeatable in the same preparation, if a 
rest period of at least 30 min. was allowed between 
sucosesive stimulations. The figures show that 
splanchnic stimulation produced a slightly greater 
change than sciatic stimulation in the same direction. 
The time relationships of stimulation were also 
Similar. ‘The effecta of craniectomy are listed 

: both gaseous differences were depressed 
slightly, and the depression tended to continue for 
some time after exposure. This depressed value was 
taken as the base-line for the stimulation, 
which produced & further parallel decrease?in both 
differences of long duration. No signifloant recovery 
occurred in most cases by 45 min. after stimulation 
had ceased. 

Urine production completely ceased with the onset 
of all stimulations and gradually returned during the 
subsequent period. The restoration of the flow of 
urine usually coincided with the recovery of gaseous 
differences. Systemic blood preasure rose sharply in 
response to peripheral stimulation, but fell again to 
its original base-line value usually by 80 seo. after 
stimulation had been initiated. In response to 
cortical stimulation the rise (20-40 mm. mercury) of 
systemic blood pressure was slower (l-2 min.) and 
the decline showed & similar time course. 

Supreorbital stimulation, in oontradisbinotion to 
all the others attempted, produced an effect of long 
duration, which may be due to continual firing from 
& hypothalamic cirouit, or a ocortico-hypothalamio 






ient of the kidney i 
at about 0-90-1-00 ore and after stimulation, so 
that the kidney appeared to be burning mainly 


GASKOUS DIFFERENCES ACEOSS THE KIDENY DURING STIMULATION 








A =before stimulation; B during stimulation; C after stimulation 
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carbohydrate, and stimulation had little effect on 
this process. 
The decreases in arterio-venous o and carbon 
dioxide differences reported here would indicate either 
an increased total flow, or a decreased distribution of 
flow, or both. A decreased distribution of flow would 
be followed by an increased flow in the non-cam- 
erasa eraa KA O Dr c uu UR 
An example of this is the by-pass described by Trueta 
ei a.t’. Ghee uf tae ot ran as Dood 
to & decreased effective blood supply to glompruli 
and tubules by direct afferent aoe nialas roei 
action. Bud Dar Sasa pg iy OLI No 
uoe the suggested redistribution or redirection of 
within the vascular network and is in agreement 
with recent clearance data’ showing the renal response 
to stimulation. 

I should like to express my gratitude to Profs. 
D. H. Barron and J. F. Fulton for direction and 
advice, and to Prof. R. A. MoOenoe, who aided in the 
preperation of this communication. The fluoroscopy 
unit was lent by Dr. Samuel Gelfan. This work was 
fmanced by & grant from the Thera ic Research 
Committee of the American Medical ion. 

] [Sept. 18. 
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CALCULATION OF ELECTRON- 
DENSITY DISTRIBUTION IN 
CRYSTALS WITH THE HELP OF 
CONVOLUTION OPERATIONS 
By R. HOSEMANN 
Kalser-Wilhelm-Institut for Physical Chemistry, 
Berlin-Dahlem 


AND 
S. N. BAGCHI* 
University College of Sdence, Calcutta 
HE electron density distribution pẹ of an 
infinitely large crystal is usually represented by 
a Fourier serios, 
/ Pola) = = È NOn) exp Sei(baa) 


where ba = hib, + Mbs + hibas 


(1) 
(2) 


and 0, = [Sta] p, [esu] b, = [0103] 
Ur vr ?r 

and I dd 
Ur =. (010303) Gb) 


Gis Gy, Gs and bi, by, b, are the three fundamental- 
vectors of lattice cells having the volume v, in 
Bhysioe! proce ond Se Oumar epetey (hv) denotes 
the soalar product of radius vectors v and b in 


* Present address: Kaleer-Vilhelm-Inetitutfor Physical Chemistry, 
Berlin-Dahlem. 
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physical and spaces respectively, the Miller 
RA A M ae es xd Dy oat ths 
co-ordinate of the reciprocal lattice point A. The 
Fourier coefficients f(b,) are known as structure 
amplitudes; they are, in general, dimensionleas 
complex numbers, but are real for pẹ having a centre 
of symmetry. Only the magnitude JOa bias 
from the integral intensity of the 

crystal reflexion lying at b+. 
i of determining f(b) 

|J(bà)]| value are well ae PERN ym 
hy (cf. Hosamann Bagchi"). in 

Tora qua here it will also be asumed that the 
problem of the determination of phases has bean 
satisfactorily solved, and /(b,) values are known. 

Even tben, the oeloulation of p, with the help of 
eq. (1) is & laborious task, and various methods and 
machines have been to lighten this burden 
(cf. Booth? and Now&olki?). Moreover, so calculated, 

œ» has the following disadvantages. 

(a) It is very difficult (if at all possible) to discuss 
the errors involved in the calculated p, resulting 
from errors in measured values of f(b4). 

(6) Since experimentally only the reflexions lying 
within the sphere 

| ba | < 2. (4) 


oan be measured, A being the wave-length of X-rays, 
the number of terms in eq. (1) would be at most 


3 
EOR 9 
Thus, the calculated 


] H 
Pabb = LO E fiba) exp Ani(ha)e (8) 

À-0 
shows contour lines of equal electron-density dis- 
tribution which are different from those of true pp- 
This distortion due to the termination of series 
(‘Abbruch effect’) cannot be exactly caloulated with 
the help of existing methods. But this is particularly 
important in view of the fact that the distortion is 
most marked in the region (as has been shown here) 
which is likely to offer valuable information about 

the nature of valence bonds. 

(co) This ‘Abbruch effect’ also causes a displacement 
of the co-ordinates of the atoms, which cannot be 


- exactly calculated. 


The following method of calculation overcomes or 
reduces all these difficulties, since here the major 
portion of the intensity is treated with the con- 
volution operation to give & p(x), and the few 
remainder terms, when not negligible, can be treated 


in the usual way ee 
Let Ptb — by), P!(v — ag) te point functions 
such that 


P1(b — by) -0 forb Æ b, 
Pi(s— 24) -0 forza Æ Va (7) 
[Pb — by)dey -1 

J P'(z — z.)do, - 1, 


dv, and dv, being elements of volume in Fourier and 
physical space, respectively. 
, let the crystal lattice be represented by 
the lattice peek function s! and the reciprocal lattice 
by the lattice peak function Z14r (af. Ewald‘), such 
that 
Z ib) — 1/e, È Pb — by) 
A (8) 


and s(z) = X P'(x'— ay). 
? 
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£y = Did, re ea EE i Ne 
middle point of the crystal lattice ce 


Moreover, ul d denote the convolution 


(Faltung) product of two functions g, and g, in 
PURA: néno or Gs Sad Oin Teciprocal space, Bo 


n 
gagalaw) = f gi(g) gao — y) doy 
and b) == [Gi(o) G,(b — o) dvo 


For fixed values of # or b, the integration is to be 
extended over all space. 

The convolution theorem of Fourier transforms- 
tions states that 


(9) 


H x 
3 Gig. = GG, 
and J Og) = bd, (10) 
where Gi = Jodi a= F (gy). 


Now, using eq. (8), the summation (1) can be repre- 
sented as a Fourier integral 57-1, as follows : 


= og rro zu 
exp [23(be)] de», (11) 


wastes o n enel funetion (requiring only 

free from eingularities) in 

ree as which need only to have the given 

values of f(b4) at points b = by, that is, 

f'(b) — f(b4) at. points b = by. (12) 

In choosing the nature of the funotion f'(b), one 

should consider the convenience of further calculation. 

The convolution theordm of Fourier transforma- 
tions (eq. 10) allows eq. (11) to be expressed as 


Dì 
Pol) = p’ st — f ply) s!(z — y) doy, 
where 


p’(e) = J| Q^) = JF (b) exp Eriba) ] dep. (14) 
The convolution product (18) is independent of the 
nature of the function p'(z) so long as its Fourier 
transform f'(b) fulfils eq. (12). In Fourier space this 
is evident from (11), smoe f'(b) is multiplied by a 
lattioe function Z! 
outaide b = b, (of. Ewald‘). In ical space, how- 
ever, the correctness of (13) (14) seams at first 
to be paradoxical, but can be proved as shown below. 

The integral (18) can be written as 


eo (€) 


(18) 


Li 


[1 
p's = lim F (ply) s(x — y)). (15) 
b-0 


Using the shift theorem of Fourier transformations, 

we have 

J (Ha — y)) = Jst — y) exp [—2xs(5y)] dey = 
Zr exp—2nt(be). 


Substituting 9’ and s! for g, and g, respectively in 
eq. (10), we have from (15) 


LT 

's! e Im f’ (Zi hy — Sn i 

p's bar ( exp — Smi(bz)) (10) 
(P1 (b — by) exp— 213(bo) ) = 


f (bx) exp 2xi(byo), 


Since lim 
i0 
(17) 
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FT co 
the identity p,,(@) = p's! = X p’(w + my), (18) 
, 


with By = 150, + Pity + Pedy 
(P5 Pa P being in ) follows from (16) and (17) 
Ba Py Pe tay in fulfilled. 

As an example, the structure of sodium chloride at 
room temperature has been analysed in the following 


G) A smooth curve is drawn all the 
tally ee of f(bs) for (Ay, Aa, Ay) 

= (200), (220), (420), eto., and pipe one 
the values f(ba) of (111), (181), (133), eto 
are lated 


(ii) These curves extrapo ‘also for |b | > 
2/, either after Hartree® up S In f against 


Eum of f'(b) from spherical symmetry r aated. 
In that cese, either one can interpolate à non- 
spherically symmetrical curve f’x(b) or, more con- 
veniently, one in lates & spherically symmetrical 
jf'.(b), and the remaining few paraméters 


Af (ba) = frulba) — falda) 


are separately treated as correction terms. 
(iv) In spite of the fact that f(bs) has only one 
value for any constant value of [|ba|, a few 
values of f|(bà)| may deviate from a conveniently 
amooth interpolated curve f’,(b) (that is, a wavy form 
of f'(b) in the radial direction). In this case also, ane 
can either interpolate this wavy function f'u(|b]) or, 
again more conveniently, take the smooth curve 
fb) and introduce the cialis 


Aaf (ba) = f'w(ba) — J'(b4) 


as correction terms. 
The spherically symmetrical f’<6) function, when 
spherically 


(18) 


(20) 


special 
The overlapping of the suberically symmetrical 
distributions p/,(s — m4) around such adjacent lattice 


(ay 
2 





chlorido orysial 
remamder term A 
« 0-03 el 


temperature along oe. 
PS) affects E pur 
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points ®s, if causes a deviation from spherical 
symmetry insido the lattice cell. Actually, such 
deviations were found in the case of sodium chloride 
(see ee) though j"-values were spherically 


symmetri 

(v) ipt of decidi in favour of & 
spherically symmetrical function f",(b) is that it oan 
easily be transformed by one-dimensional Fourier 
analysis : 


p^r) = Ji [b| f", (|b]) sin 2xr |b] d|b| ; r = |x}. (21) 


(vi) The one of using & smooth function 
Jb) lies in the fact that it oan be resolved into 
a few Gaussian curves G(b) the Fourier transforms of 
whioh oan be calculated directly. Thus 


N 
fb) = on 4 Gn (5) 


with 
Ga = WH" oo, EXP — x* (0r"brt + oe'b, + ob) (22) 
&nd. 
N 
pie) = E An gala) 

(2) = exp (—ay'/c? — z,*jej* — m'a"), (28) 
where b, b, b: and m, z,, œ are orthogonal oom- 
ponents of b and v, and o, = o, = q in the case of 
spherical symmetry. 

(vii) The required electron density distribution is 
then given by 


LT 
Pa (@) = p/m s + Ap(z), (24) 


where the Fourier transform of p’ ia amooth aa well 
as spherically symmetrical, and the remainder term 
Ap oan be easily calculated, since 


Ap() -5È (Ai + As) (ba) exp 2xi(bz). (25) 
In the case of sodium chloride the eleotron-denaity 
distribution is 


pa (2) = CET (x) + 


o 
eentred lattice and i52 2) is 


origin shifted to a,/2.A,p = 0, 
jM nei DS ROT OBI y one value of f(ba) and A 
le almost in the whole of the lattice 

The electron. distributions calculated from 

equation Si along (100), after taking into &ooount 

Hartree's linear extrapolation for 

jb] > 2/a (ref. 5) &nd the logarithmio method men- 

tioned &bove, ahow & which is leas than 

4 electrons/A.* near the centres of Nat and Ol- ions 

and le outside the region r = 0-3 A. from the 

centre of we ion (the difference is leas than 0-001 


cop 

E if ib is taken that fba) = O for 
all P] > 2j aa i assumed in usual Fourier 
synthesis, the ‘Abbruch ' is nob negligible out- 
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side r = 0-3 A.; in the oase of molybdenum Ke- 
radiation thé ‘ooninne lies are distorted by Ap Abb- 
waves of Od Ar and aiia. o 0:6 
electrona/A.*, Eis oae elel Cf hs Mon. 
Sad ~ Or alaotrona/A. in the omtro of neighbouring 
ions. This causes the well-known displacement of 
the centres. 

This ‘Abbruch effect’ can also be calculated with 
the help of convolution operations. Since 


[1 
fba =F S; p’and. = p’ a, (27) 
S(b), the Abbruch-shape function in Fourier space, is 
a sphere of radius 
[5] = 2/ - B, 
and of density unity. Since 
a(r) -J8- B g ain ax Br— 2x Br ooa 2x Br 


(28) 


(39) 


(2r Br)* 
p’(r)abb, shows &ocording to (27) subsidi maxima 
at distances of about r ~ 1/B = 0-86 A. for molyb- 


denum Ka-rediation, The di deris sce Po) 
along (p,p,0) planes, which is obtai by using the 
logarithmic method of extrapolation.  A,p only 
causes & correction (Bee eq. 25) of leas than 0:02 
electrons/A.* and affects only the region of the small 
island in the diagram between two adjacent chlorine 
ions. 

The maximum poesible errors in the calculated 
values of po can also be easily determined. was 


and p'or can be calculated sufficiently socurately 
froin curves of in Fib with the halb of eq. (23) and 
(26). Med are composed of two and galr), 


respeotivel 


ivan tho type o ubrastuss (e 28) and the lattice 


edge |a,| = |a,| = |a,| = 5-618 A., the whole of the 
sodium chloride structure at room temperature can 
be described by the ten following parameters only 
(cf. eq. 28) : 





summation of 
two, and Cl- with three, electron shells by means of 
three Gaussian curves Agga(r) (of. eq. 23); this may 
not be merely an accident. 

We wish to thank Prof. H. Witte and Dr. E. 
Wolfel (Institut für chemische und eee 
Róntgenkunde, Darmstadt) for placing their 
mental data of f(da) at our disposal ( (cf. Wolfel’). "Th The 
caloulations necessary to give the results shown in 
the table were carried out by F. Motzkus and G. 
Schoknecht in two days without the help of any 
machine, for which also our thanks are due. It is 
hoped to publish this work in full in the near future. 

[Doo. 19. 
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dec A Pad our that Nat with two 
electron shells can be described by the 
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Quaternary Derivatives of Benzoyltropine 
and Benzoyl-tropine with Anticholinergic 
and Local ‘Anesthetle Properties 


Iw the course of experiments dealing with correla- 
tions between structure and effect of ohohnergio- 
blocking (antimuscarine, antinicotinic) actions, 
Se Rue E 

with tropeine struoture the influenoe exerted on the 


effects by different quaternary groups shows great 
Quaternary tropeines 


variations. derivatives of 
local anssthetio properties, for example, 
isse cft (= benzoyl-anti-tropine)*, as well as 


sese Ch Bi mnm (= eee have been 
prepared , special consideration being 
given to the Sane between stereo-structure 
and pharmacological effect.  Antimusoerine, gang- 
lionic-blocking, curare-like, as well as local anesthetic 
actions have been investigated. The effects of the 


individual compounds are shown in the accompanying 
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0:1 1 
21 0 
30 1 
28 1 
6-0 0 
$-0 1 
0:1 ee 1 
02 0 
6-7 0 
6-0 0 
46 1 
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0:5 2 


oocooco 
Besos 


m 
o 


zt! 











$^ Qanghonic blocking effect on nictitating membrane of the oat ; 


Curare in the ; d-tubocurarine = 
iem arestian ont ub EE of the abdomen In tho rat 


curare activity. The derivatives we used, however, 
show marked activity from be grs of view of 
infiltration anssthetic action as Thus the higher 
alkyl, as well as aralkyl, qusternaries show activities 
similar to those of tertiary compounds. This effect 
could be observed in the case of other ines 
and other aralkyl quaternaries—for example, a- 
naphthylmethyl, l-4-xylylene, as well‘. This means 
that the generally accepted view, acoording to which 
local angsthetic sotion of amines is confined to 
compounds containing secondary or etu fign &mino 
groupe, is ge valid. The above view 

P medi qui owing to the fact that ib 


oompounds that 
To noti ripis have 
proved to be relatively inactive in the present 
investigations. " 
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In our opinion, the gyn- or anti-position of the OH 
group of tropine and the &ramatio ester group bound 
to it®, as well as the character of the quaternary 
groupe, interact to influence the total stereo-structure 
of the compound, and thus secure the optimal mole- 
cular structure required for the different pharmaco- 
logical effecta. 

anesthetic action of quaternary tropeines 
showing anticholinergic effect suggests that the local 
anesthetic action (using the term in a general sense) 
should be considered to be an anticholinergio effect. 
LÁSZLÓ QYSRKEK 
Pharmaco-industrial Research Institute, 
Budapest. 
Bept. 13. 
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“Synthesis of Quaternary Compounds 
possessing Lasting Local Anmsthetic 
Action 


Ir has been found that, when compounds with local 
anesthetio action oontaining tertiary nitrogen and 
belonging to different types of oompounds are 
transformed into alkyl-, but especially into &ralkyl-, 
quaternary derivatives, then the new 
invariably exhibit a slowly developing local angeethetio 
action that, however, i8 of very long duration. 
Nádor and Gyermek have found that ganglionio 
blocking! and curare-like action? of quaternary oom- 
pounds are to & great extent dependent a 
type of chain the nitrogen is 

fore alkyl- and aralkyl-quaternary pe 
have been used in our experiments. 

Synthesis of quaternary compounds has been 
carried out in the following way. The tertiary oom- 
pound is brought into reaction 1n benzene or acetone 
with the proper alkyl- or aralkyl-halogenide; the 
reaction proceeds smoothly, but care must be taken 
to exclude even traces of humidity. In this way, 
among others, diethyl- benzyl-4-(aznino-benzoyl)-8- 
oxyethyl-ammonium bromide, that is, p m- 
benzylate, was obtained by the sien a of p-amino- 


benzoic  &oid-B-diethyleznmoeth; and benzyl 
bromide; melting point, about 1 indefinite ; 
markedly hygroscopic. OscHayO.N,Br requires 


€, 59-85 ; H, 6-68; N, 6-87; Br, 19:62 per oen; 
found: O, 59-32; H, 6-66; N, 0-74; Br,19-00 per 
cent. 

Similar methods have been used for the tion 
of pentoo&ine-brombenxylate from bu gris 
(melting point, 168-70°), and nupercaine-brombenryl- $ 
ate from ethanol-sther (melting point, 183—85°). 

Methyl-quaternary derivatives were prepared in 
the same way. The compounds dissolve readily in 
water and are stable. Novocaine-brombenzylate 
deco in water, a small amount of benxyl 
being set free when exposed to prolonged 


Compounds have been synthesized in other wa; ba h 
aa eeil, and thus aridenos baa ocn obtained ihat 
qusternarizing alkyl or aralkyl chain was invariably 
added to the B-di&lkyl-aminoalkyl side-chain. For 
example, the p-nitrobenzoio &oid-B-bromethylester, 
obtained by means of esterixing Ibromhydrine 
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with benzoylohloride, gave with diethylbenrylamine 
the quaternary p-nitrobenzoyl ester, which, when 
hydrogenired in ethanol, resulted in a compound 
identical with the novooaine-brombenzylate already 
mentioned. 

Further evidenoe of the general validity of the 
phenomenon is to be seen also in the fact that not 
only the typical local anssthetics mentioned, but 
also compounds of other types as well, completely 
follow in their quaternary derivatives the local 
anmsthetios. The latter compounds, to which belong, 


for example, the pathetic blocking agents 
atropine and di ytpiperidmo acetamide’, and 
also i antihistaminic effect, 


possessing 

were found to exert, in addition to the effecta men- 
tioned, also more or leas marked local ansethetio 
action in their tertiary forms. These compounds have 

been produced by the method already described. 

The experiments have been extended to a variety 
of different alkyl, cycloalkyl and aralkyl derivatives, 
as well as to local anssthetios of different types. 

Synthesis of these compounds is being carried out. 
According to views accepted generally hitherto‘, 
tertiary local anesthetics would lose their local 
anssthetio effect following quaternarization. In the 
case of quaternary compounds the effect usually 
develops only after a period of about 80 min. 
(obviously this is the reason why these compounds 
have been considered to be ineffective); but in 
numerous cases it is 12-16 hr. before the effect 
develops. Methyl-quaternary derivatives are gener- 
ally leas effective than are corresponding tertiary 
compounds; but even the latter are sometimes 

by aralkyl derivatives. 

angwethetio effect as determined by means of 
pharmacological investigations! of a few characteristic 
from among the numerous quaternary 

derivatives are shown in the acoompanying table. 




















Details of this investigation will be published in 
Acta Ohimioa Hungarica. We are grateful to the 
Hungarian Academy of Sciences for substantial aid 
and to Mim Magda Markó for assistance with the 
experiments. 


K. NAvor 
F. HERR 
Gy. Patary 
J. Bonsv 
Pharmaoologioel Institute, 
Budapest Medioal University, 
Uli ut 26, Budapest. 
Oot. 22. 
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An Olfactometer for observing the 
Behaviour of Small Animals 


OnE of the earliest olf&otometers was the Y-tube 
type devised by Barrows in 19071. Illustrations of 
several modifications to this basic design of apparatus 
are given by Dethier*. A difficulty arises in the use 
of these designs because of the sharp line of damarca- 
tion between the odours? at the junction of the two 
arms. On reaching this point, the animal is suddenly 
confronted with & choice, and has little chance of 
rectifying & ‘mistake’ as it is confined to & short 
narrow tube, at the end of which it is trapped. The 
relative attractiveness of two odours is estimated by 
observing the numbers of animals which choose each 
arm of the Y, and there is little or no opportunity 
for studying other changes in behaviour initiated by 
the odours. 

Thorpe ¢ al.‘ studied the chemotropic responses of 
wireworms in & chamber partly filled with sand over 
which & stream of air was passed. A longitudinal 

ition reaching almost to the level of the sand 

dies Gu cai oct cee 
two sides which could each a characteristic 
smell, Although tidie wal Utile casing of tho gases: 
the wireworms could pea freely from one side to 
the other, and their responge was judged by counting 
the number which burrowed into the sand on each 
side. This is, in effect, a choice chamber in which 
only the end result is obeorved. 

A new and very simple olfactometer has boen 

which consists of a wide flat glass chamber, 
through which is pessed a current of air. ‚The flatness 
of the chamber minimizes turbulent mixing, and a 
known part of the air stream can be contaminated 
with the odour to be tested. The animal’s movements 
and behaviour can be observed and timed as it 
wanders freely across & known gradient. 

Six narrow strips of plate-glaas were arrangod to 
form the walls of & hexagonal chamber between two 
sheeta of plate-glass. For the study of the behaviour 
of the blow-fly parasite Mormoniclla vitripennis 
(Walk.) (Hymenoptera, Chalcidoidea), which is bout 
2-5 mm. in length, a chamber 40 cm. x 16 am. wes 
used (Fig. 1). The insects were introduced 
dps Rae li oe Sk A rate of 
flow of approxima lager baat was used, and 
smoke trails sewed that airstreams down 
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x^ ey 
Fig. 1. Pian of the olfsctometer, and a cross-section through XY 


tis reat pori re ee 
The effects of diffusion were observed by wang 
ammonia fumes over & smear of hydrochloric aci 
placed on the shaded square in Fig. 2. The limita of 
the area covered by the ammonium chloride are 
shown by the do Ime. 

The odoriferous substance to be teated waa placed 
on the shaded square and a single insect introduced 
through the entrance tube. The track taken by the 
insect was recorded on & piece of squared paper, 
arrow-heads being marked at 15-seo. intervals. Hach 
experiment was continued for five minutes or until 
the insect walked out of the apparatus, whichever 


when no odour was 
present, female Mormonsella walked ight through 
the tus. When subjected to the of liver 
on whieh blow-fly larve had been feeding, they 
remained in the contaminated area and followed a 
e which frequently led them to the souroe 
of the odour. There was no evidence that the insects 
received & directed stimulus, apart fram the tendency 
to walk upwind which they displayed even when no 
odour was (Fig. 2). Onoe within the area of 
contamination, the insects remained there, making 
frequent short-radius turns, which were, however, 
not confined to the margins of the contaminated 
area (Fig. 8). Such turns were never observed on 
control runs, and are to be regarded as a behaviour 
response to the odour of the hoste’ environment. 
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This type of olfactometer has the advantage of 
easy construction, and it oan be very eamly cleaned 
or modified. The &nimal'a behaviour can readily be 
observed, and movement is leas restricted than in 
other types of apparatus. It should -be simple to 
modify such an apparatus for the study of aquatic 


G. C. VARLEY 
Hope Department of Entomology, 
University Museum, 
Oxford. 


1 Barrows, W. M., J. Eap. Zeol., 4, 515 (1007). r 
t Dethier, V. G., “Chemical Insect Attractants and Repellents”, 
(H. K. Lewls and Co., London, 194T). E pi: 


8 W. H., and Janes, F. G. W., Proc. Heg. S 56 
mbt). Br d 


d W. H., Crombie, A. O.. Hil, R., and Darrah, J. H., J. Eap. 
88, 234 (1947). 


Occurrence of Vitamin E in Cod and 
- Other Fish-liver Oils 


Ir has been found with many different animal 
species that, if the diet is low in vitamin E and is 
supplemented with ood-iver oil, signs of vitamin 
E-defloiency result!. This observation has sometimes 
er a ee in E is not present 
in the oil; but assumption has not always been 
confirmed by biological and chemical assays of the 
oil, although both methods have led to conflicting 
reports’. The following experiments were made 
in an attempt to clarify the situation. 

Preliminary examination of three samples of ood- 
liver oil by the Emmerie-Engel method indicated 
the preeenoe of 25-6, 30-3 and 32-2 mgm. total 
tooopherols in 100 gm. of the oils. Since this method 
is not speoifle for tocopherols, a fuller. examination 
was then carried out. The unseponiflable material, 
obtained from the oils by alkaline hydrolysis in the 

of pyrogallol, was freed fram carotenoids, 
vitamin A and sterols. Chromatography of the 
concentrate on ‘Vaseline’-coated paper, using 75 per 
oent ethanol or 90 per cent acetic acid as the develop- 
ing solvent’, or on silioone-im ted paper using 
70 cent ethanol, followed ying with 
gal Aoysdvlend ferit aBláride, revonled thp Dessacne 
of a substance which had the same Rp value as a- 
tooopherol under the variety of conditions described. 
In addition, & mixture of a-tocopherol and the 
concentrate gave only one spot on the developed 


In view of these results with ood-liver oil, and the 
observations by Robeson and Baxter‘ that a-tooo-\ 
pherol occurs in two different shark-liver oils, dogfish 
and Californian jewflah, five other fish-liver oils have 


' been similarly examined. The tocopherol contents 


are shown in the ing teble. For each oil, 
examination of the paper chromatogram revealed 
the presence of a-tocopherol, and no other substance 
reducing ferric chloride was found in the oonoen- 
trates. It is probable, therefore, that a-tooopherol 
is & normal constituent of flsh-liver oils and may act 
as a natural antioxidant in these oils as well as in 
vegetable oils. 

The results for ood-liver oil confirm the observations 
of Dam’ and Blaxter* that the typical signs of vita- 
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min E-defloiency produced in animals given a ration 
containing the oil are not due to a defloienoy of the 
vitamin in the diet so much as to the presence of 
the highly unsaturated acids of the oil. 

I am grateful to Dr. J. A. Lovern, of the Torry 
Research Station, Aberdeen, for the samples of oils. 

. BROWN 
Hannah Dairy Research Institute, 
Kirkhill, Ayr. 
Nov. 20 


1 Bloxter, K. L., and Brown, F., Nuwir. Abe. end Res., 22, 1 (1962). 
N V. B., Ohrbeok, H., Jones, R. L., and Taylor, M. W., Amer. 
J. Past, 8$, 476 (1928). Ber ar kea, 7a, 46 (107), 


H., Indust. Eng. Ohem., 33, 1276 (1041). 
* Brown, F., Bioohem. J., 5B, 523 (19062). 
Rore; 0; D., &nd , J. G., Amer. Obem. Boc. 
N.Y., 14B bre PTT RE O. D., and Baxter, J. G., 
J. Amer. Chem. Soo., 65, (1048). 


T., Wood, W. A., and MacDonald, A. AL, 
. Biochem., Parm (1962). 


Rapid Production of Mali t Hepatomas 
Simultaneous Administration of 
Tannic Acid and 2-Acetylaminofluorene 


d n we have proved the 
cirrhogenio! oaroinogenio* alan i tannic acid 
administered , and that this activity oan 
be influenced by the protein content of the diet*. It 
seemed of interest to examine whether the sim- 
ultaneous administration of another © carcino- 
gen has an influence on the carci o activity of 
the tannio acid. 

The experiment was made on fifty-six young rata of 
115 gm. average body-weight divided into two groups, 
each group containing identical numbers of males and 
females. The animals of l were given tannio 
acid solution gobeutanondE nie ee forie doses 
of 200 mgm. per kgm. 2 per oent aqueous solution, 
or else 250 mgm. per kgm. 2-5 per cent aqueous 
solution). The diet of both groups consisted of 
casein 10 per oent, sunflower oil 10 per cent, ood 
liver oil 1 per cent, yeast 3 per cent, salt mixture 
4 per cent, dextrin 22 per cent, maize grita 50 ber 
; oent. To this were added 2-5 mgm. in the first four 


: weeks and then 3 mgm. daily per animal of &oetyl- , 


&minofltuorene. 

Of group 1 (tannio acid + &oetyl&minoftuorene) 
thirteen rata died before the 160th day, of group 2 
(&oetylaminofluorene only) five animals died during 
the same period and five were killed at different 
times. The surviving rate were Killed on the 180th 
day of the experiment. Primary tumours ooourred 
only in the liver. The tumours produced could 
be grouped as follows : group 1, preliminary changes 
(that is, some changes, at most pinhead-sized 
nodes); group 2, explicit changes (tumours of 2-6 
mm. diameter); group 3, largest growths (Table 1). 
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Rats with 
ltver tumours 
(1) (23) (3) 








The largest tumour produoed was 5 cm. x 3-8 
cm. x 3-6 om. in size, weighing 27-45 gm. ; this rat 
died on the 166th day of the experiment. The tumour 
proved histologically to be an anaplastic malignant 
hepatoma. Metastases wore present in the regional 
lymph nodes. 

Tt is well known that hepatomas due to the effect 
of 2-acetylaminofluorens administration occur more 
frequently in males than in females. In this experi- 
ment, however, as & result of the simultaneous 
administration of tannic acid and 2-acetylamino- 
fluorene, hepatomas developed in all the males and 
in twelve of the females, whereas aoetyl&mino- 
fluorene alone produced hepatomas in four male and 
four female rata. 

The resulta for the simultaneous occurrence of 
hepatomas and cirrhosis are shown in Table 2. 











This experiment suggests that: (1) simultaneous 
administration of tannic acid and 2-acetylamino- 
fluorene greatly increases the carcinogenio sotivity 
of these substances on the liver; (2) liver cirrhosis 
is an important promoting factor in liver carcino- 


genesis. 
This work will be published in detail in the Aca 
Morphologica Hungarica. 
ManTrHA MOSONYI 
Bára KorpAssy 
Department of Morbid Anatomy, 
University Medical School, 
Szeged, Hungary. 
Kováo, E, Brit. J. Esp. Path., 80, 266 (1040). 
AL, Brit. J. Cancer, 4, 411 (1950). 
f Mosonyi, A., Lancs, 1, 1416 (1061). 
* Blelscbowaky, F., Brit. J. Esp. Path., 9$. 1 (1044). 
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Doubling of Chromosomes induced by 
Gloriosine isolated from Glorlosa 
superba, Linn. 


Tua usefulness of oolohioine as a ohemical in 
do chromosomes in planta was firat reported 
by B ee!, who obtained polyploids in Datura 
stramonmum by treati ite seeds with this alkaloid. 
Since then, colchicine been. ee Bem um 
inducing polyploidy in many species of plants. 
Pra ii Indi peed for colchicine, Partha- 
sar&thy* reported that, if fresh extract of tubers of 
Gloriosa superba is applied to maize seed before 
sowing, the developing roots show tetraploid 
sectors. This confirmed the polyploidizing influence 
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of the alkaloid colchicine present in these tubers, 
the isolation of which had been reported by Clewer, 
Green and Tutin? in 1915. 

Some months ago, tubers of G. superba collected 
from the Deccan and coastal areas of Bombay State 
were supplied to the National Chemical Laboratory, 
Poona, for extracting colahicme which was required 
for cytogenetic and plant-breeding work in this 
laboratory. During the extraction, Subbaratnam‘ 
reported the isolation of a new alkaloid allied to col- 
ohioine which has provisionally been named 'glorio- 
sine’. Very small quantities of the alkaloids colchicine 
and gloriosine extracted from G. superba were made 
available for testing their influence 1n inducing poly- 
ploidy. A comparison was therefore made by testing 
these with colchiome obtained from  Colch«oum 
aubumnale. 0:3 per cent aqueous solutions of the 
three alkaloids were prepared, and plumules of 
germinated seedlings of two pure varieties of sann 
hemp (Crotalaria juncea) were kept immersed in the 
solutions for four hours and were later washed and 
planted out. When the planta wero in flower their 
ploidy was determined. 

Swelling and retarded growth of seedlings treated 
with colchicine from O. autumnale and glorioeine 
showed that polyploidy had been mduoed. The per- 
centage of polyploids obtained from each of the 
alkaloids is given im the acoompanying table. 


No. of Polyploxds 
seexdli 
trato Tetraploid | Octoplod 


joine eee | 16 | 8 
11 





Sourc of alkaloid 








1* 








* The ploidy of some plants m this lot has yet to be determined. 


The resulta of the test clearly indicate that both 
colchicine and gloricame from G. superba have a 
polyploidizing effect, and that gloriosine promises 
to be even more effective than colchieme in inducing 
polyploidy. Further testa on gloriosme are in progress. 


L. 8. 8. KUMAR 
Cytological Laboratory, 
College of Ágrioulture, 
Poona 5. 
Nov. 15. 


3 Blakealeo, A. F., J. Hered., $8, 898 (1037) 
a ae pred N., Owrr. Sci., 10, 446 (1941). 


*Olewer, H. W B., Green, 8. J., and Tutm, F., J. Okem Soo, 107, 
885 (1015). 


‘Subberatnam, A. V., J. Sei. emd Indus Rss., 11, 446 (1952). 


Identification of 4-Methyl-D-glucuronic 
Acid in Eucalyptus regnans Wood 


Many workers have identifled the hexuronic acid 
components of pectins, gums and muoilages!. How- 
ever, the uronic eoid. componente of wood hemi- 
celluloses have proved diffloult to identify. O’Dwyer! 
and Yaramori and Tachi? have shown that glucuronic 
acid 18 present in the hamicellulosea of beech wood 
and of elm wood respectively. O’Dwyert! has 
obtained, from oak wood, an aldobiuronio acid con- 
taining one methoxyl group per uronio acid residue. 
Also, Sands and Gary* have obtamed an aldobiuronio 
soid from mesquite wood hemicellulose: they 
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demonstrated that the aldobiuronio acid contained a 
methoxyl group and, because of the difficulty 
encountered in the identifleation of the uronio acid 
(viewed in the light of the experience of Anderson 
and Otis’), suggested that the methoxyl group was 
atteched directly to the uronic acid residue. 

White* and Smith’? have shown, by different 
methods, that the acid hydrolysate from mesquite 
gum (an exudate from mesquite wood) contains 
4-methyl-p-gluouronio acid residues. 

It has now been demonstrated that the acid 
hydrolysate from Hucalypius regnans F. v. M. wood 
also contains 4-methyl-p-gluouronic acid residues. F. 
regnans shavings were hydrolysed with N sulphurio 
acid and the hydrolysate was neutralized with barium 
carbonate, filtered and concentrated. The barium 
salts (conmsting chiefly of barium aldobiuronate) 
were isolated by repeated preoipitation from aqueous 
ethanol, and the crude product (Ba, 16 per ceni; 
uronic acid anhydride, 38 per cent; OCH, 6 per 
cent) was refluxed for 20 hr. with 8 per cent methanolic 
hydrogen chloride. The resulting crude methyl 
glucuronoside syrup (b.p. 132°-136° (bath temp. 
185°)/0-1 mm., nt? 1-48, [a]*$ + 88? in methanol 
(o, 2-8), 29.2 per cent OCH,) was then treated 
according to Smith?’ to give the amides of 4-methyl 


methyl-a- and -f-p-gtucuronosides. (a-form, m.p. 
232°, [a] + 152? in water (c, 0 36): Q-form, m.p. 
228°, [a]*%} — 62° in water (c, 0-25).) The mixed 


a- and B-forms, on analysis, gave: C, 43-37; H, 
6-75; O, 42.8; N, 6-51; OCH,, 27-46 per cent; 
C,H,,0,N requires C, 43:46; H, 6-84; O, 48.40; 
N, 6-88; OCH,, 28- (08 per oent. Both forms of the 
amide gave X-ray powder diffraction diagrams 
the lmes of which were identical with those of 
samples obtained through the courtesy of Dr. F. 
Smith. 

In addition, it was shown that p-xylose (character- 
ized as its dibenzylidene drmethyl acetal, m.p. 211° 
not depressed on admixture with & sample prepared 
from suthentio D-xylose) was also present in the 
mother liquors resulting from the orystallization of 
the mixed amides and, further, that the orade barium 
&ldobiuronate contamed no glucosidic methoxyl 
groups. Henoe it is probable that the non-resistant 
carbohydrate fraction of E. regnans wood contains 
reaidues of the aldobiuronie acid, 4(4-methyl-p- 
glucuronosyl)-p-xylose. 

Since this work was completed, our attention has 
been directed to a paper by Jones and Wise), who 
have shown that the acid hydrolysate from aspen 
wood oontains 4-methyl-p-glucuronio acid. 


C. M. STEWART 
D. H. Fosrse 
Wood Chemistry Section, 
Division of Forest Products, 
Commonwealth Scientifico and 
Industrial Research Organization, 
Melbourne. 
Oot. 24. 
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Susceptibility of Catalase-negative 
Bacteria to Ultra-violet Irradiation 


Iw the tribe Lactobacteriacea there are two closely 
related genera—Lactobactlius, which are catalase- 
negative, and Mioerobacterium, which are catalase- 
positivo. Representative members of these genera were 
selected, namely, Lactobacillus pastorianus (ATC 8291) 
a3 the catalase-negative bacteria and Microbactertum 
flavum (ATC 10340) as the catalase-positive baoteri&. 
Both species form distinct colonies and have an 
optimum temperature near 30° O. The bacteria were 
reared on Difco's stock culture broth media and 
buffered with calcium carbonate, and incubated for 
seven to nine days at 30°O. L. pastorianus was 
dituted 1-10,000 and M. flavum 1-50,000 with 
physiological salt solution, and 1 ml. of the solution 
placed in the centre of & sterile Petri plate. The 
aliquot was exposed to ultra-violet radiation from & 
40-watt tube, model HUVM-30 (American Sterilizer 
Uo., Erie, Pa.), with about 90 per cent of the radiation 
at 2537 A. The distance from the tube to the bacteria 
was 49 om. and time of exposure was at various 
intervals from 1 to 14 sec. Thirty plates were run 
for each time of irradiation, and average resulta are 
presented in the accompanying graph. Immediately 
after irradiation, 10-20 ml. of tomato agar waa added 
to the plate and agitated to distribute the bactena 
uniformly around the plate. The plates are incubated 
for seven days at 30°C. and the colonies counted. 
Controls were those bacteria which were not exposed 
to ultra-violet radiation. 

The catalase-positive bacteria, M. flavum, 18 more 
resistant to ultra-violet radiation than the catalase- 
negative, L. pastorianus. Note in the graph that, after 
4 sec. exposure to ultra-violet hght, 50 per t of 
M. flavum survive while only 10 per cent L. 
pastorianus are viable. 

Even after 1 sec. exposure there 18 a 20 per cent 
difference in survival, with L. pastorianus being more 
susceptible. These resulta would indicate that 
catalase does afford some protection from death by 
irradiation by decomposing the harmful peroxides 
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0 2 4 6 8 10 12 14 
Trradiation (seo.) 
y — x —, Alwrobacterium flarwm ; O—O—, Laatobamilus pastorianus 


Survival-rates of catalase-negative Laatobaciws paswori&»«s and 
the catalase-pontive Afiorobeaerium famem for ximilar periods of 
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which are produced, for the chief difference botween 
the species is the presence or absence of catalase. 
The negative rate of change of the slope of the curve 
for M. flavum in the graph mdicates that an enzymatic 
reaction of the second order is influencing the 
survival-rate. 


Department of Chemistry and 
Chemical Engineering 


Armour Research Foundation, 
Chicago 16, Illinois. 


SIDNEY MITTLER 


Joun A. LAVERTY 
Department of Biology, 
Illinois Institute of Technology, 
Chicago 16, Illinois. Sept. 80. 


Mitochondrial Distribution in 
Saccharomyces - 

GENETIOAL experiments by  Ephrussi and oo- 
workers! have adequately demonstrated the existence 
of extra-chromosomal factors determining tho cyto- 
chrome oxidase and succino-dehydrogensse &otivitioe 
of yeast clones analysed by them. A particulate 
nature was ascribed to these factors, and their 
identity with the mitochondria was suggested in view 
of the well-known association of the enzymes con- 
cerned with these bodies; however, no direct 
observations on the behaviour of the mitochondna 
during cell divisions were reported. 

In spite of their very amall size, the mitochondria 
of actively dividing yeast constitute the most prom- 
inently visible entities of the cytoplasm and aro, 
moreover, not obscured by any other oytoplaamio 
inclusions. They are recognized by their exir&- 
ordinarily uniform diameters, their ability to react 
with the ‘Nadi’ reagent and with tetrazolium, and 
by their st&ining with janus green B. Phase-contrast 
microscopy reveals them with unusual clarity in the 
living cell, making their behaviour and distribution 
in budding cells amenable to direct analysis. Tablo 1 
indicates the frequencies of mitochondria in single 
haploid cells, of monosporie derivation, observed 
1n the microscope field at random. The mitochondrial 
counts were made under bright contrast with Kohler 
method illumination and a yellow-green filter. All 
levels within the oell were carefully focused im 
succession to ensure & precise count. 

The variation in frequency from 1 io 18 per 
haploid cell bore no relation to the differences in 
sizes of cells normally occurring in any actively pro- 
lferating culture. Thus, for example, small single 


Table 1 











No of colls counted | Peroentage of oells 
| 

1 22 38 
2 40 6:9 
3 42 73 
4 80 13 0 
5 36 03 
0 54 208 
7 20 45 
8 T8 13:5 
9 10 1:8 
26 43 
6 10 
16 28 
2 03 
28 40 
4 07 
4 0:7 

0 0 
2 03 

576 100 
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cells (apparently buds that separated early from the 
mother cell) one to four mitochondria ; 
similarly, larger single cells possessing only one mito- 
chondrion were not uncommon. It will be noted that 
the number most commonly encountered is six per 
ooll and that cells with four and eight mitochondria 
oocur in equal frequencies, constituting half the per- 
centage of those containing six per cell; also, that 
even numbers of mitochondria are more frequently 
encountered than odd numbers, indicating that binary 
drvisions oecur once the mitochondria enter the bud. 

Direct observation of the migration of mito- 
chondria during budding is poemble with phase con- 
trast when are mounted in nutrient fluid. A 
single mitochondrion, invariably found in the mother 
oell at the pomt of attachment of the incipient bud, 
enters the bud at a very early stage after performing 
energetio movements (usually at 10 min.). This may 
be followed by the entry of additional mrtochondria 
as the bud grows, but divisions of mitochondria in 
the mother cell to supply the bud have not been 
observed though such undoubtedly occur. Fusions 
between. mitochondria have not been observed. 
Table 9 indicates the distribution of mitochondria 
between mother cells and attached buds at various 
stages of bud growth. The sizes of buds relative to 
the mother cell are arbitrarily determined sa 1, 4, 1 
and equal. Only a few representative cases among 
many observed are shown. 


Table 2 





No. of mitochondria Size of bud 
in bud (or buds) b 

6 
i i i 
6 4,3 ht 
6 1 equal 
8 Ted ht 
6 2 i 
8 2 equal 
4 3,1 Li 
6 6 equal 
6 1 equal 
2 1 equal 
10 1 equal 

8, 

8, 


pama 


2 
12 
8 


> 








It will be seen that there is no necessary correlation 
between the mitochondrial count and the relative 
size of the bud, or between that of the bud and 
mother cell. For example, & mother oell with six 
mitochondria may have only one mitochondrion, or 
may have six ın ita bud of equal size; or, & oell with 
ten mitochondria may have only one in ita bud of 
equal size. These observations suggest that buds 
become detached at maturity or y from 
the mother oell with inconstant, frequently low, even 
single mitochondrial complements, to yield the 
heterogeneous clones shown in Table 1. 

A ate directly observable explanation is thus 
provided for the origin from normal cells of occasions! 
clones deficient in a o factor which is 
restorable on out-croasing to normal cells. It is 
reasonable to assume that distribution of mitochondria 
to the bud is random, and would not involve & 
preferential migration should the mother cell 
mitochondna of aberrant oonstitution. Faded, 
instances of abnormal mitochondrie have been re- 
ported in higher plante*? and in yeast*. 'The present 
observations indicate that buds breakmg away from 
the mother cell with only & single, ‘mutant’ mito- 
ebondrion, or without any ‘normal’ mitochondria, 
will be expected, as & consequence, to yield clones of 
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‘vegetative mutants’ breeding true to type such as 
the respiratory mutanta encountered by Ephrussi. 
In view of the localization of & variety of 
in the mitochondria’, this mechanism of the origin 
of vegetative mutants would explain irregularities in 
terminal genetical obaracters that are determined 
through the mediation of mitochondrial enzymes 
unless alternate pathways due directly to gene 
products become substituted for theee deficiencies. 
Barası -D. MuUNDKUR 
Southern Ilinois Umversity, 
Cerbondale, Ilinois*. 
1 t addiem: Indian Cancer Research Centre, Parel, Bom- 


bay 12. 

1 Ephrusi, ‘Remarks in Cell Heredity’, in “Genetics In 
Century” (New York, 1051). = DM 

' Woods and DuBuy, J. Net. Cemosr Ins., 11, 1106 (1961) 

? Woods and DuBuy, Amer. J. Pet., 38, 419 (1961). 

‘Chen, Mphrumi and Hottinguer, Heredity, 4, 337 (1950). 

* Green, Biol, Res., 28, 410 (1051). 


Microblological Decomposition of Litter 

Tus decomposition of tree litter haa been the 
object of extensive chemical investigations ; but the 
organisms involved in this process have attracted 
much less attention. Nevertheless, it appeared of 
interest to investigate which is the organism openi 
the attack on dead leaves falling from, a E 
fallen from, different trees in autumn. 

Realizing the possibility that many kinds of organ- 
iams might be involved, we were prepared to use 
agar plates of different compositions ; but we were 
surprised to find that the microflora of the leaves is 
much more uniform than might be anticipated. We 
proceeded as follows : from different trees we collected 
yellowed leaves, some on the point of falling, and 
others which had just fallen, using sterile tubes and 
sterile forceps. Without delay the leaves were shaken 
for several minutes in sterile tap water and & few 
loops were plated on malt agar. Using leaves of 
Forsythia, Amelanchier, oak, beech, apple and peach 
and many others, Boon & very uniform growth 
a consisting nearly exclusively of white 
colonies of a yeast-like organism, which proved to be 
Pullularia (Dematium) pullulans (de Bary et Low) 
Berkhout! (see photograph). A number of strains 
were isolated which proved to be varieties of this 
organism, differing somewhat in the rate of colour 
production (from brown-red to black) but identical 
in all other . In leaves picked up from the soil, 
secondary infection is not infrequent and often 
bacteria and moulds are numerous. 





wow; May 2, 1953. 


Pullularia attacks pectin strongly, and accordingly 
the above suspensions of leaves were also plated 


collected leaves were kept between two sterile sheets 
of filter per moistened with sterile water, the 
number of Pullularia increased considerably i 
the first two days, and many hundreds were fo 
where only a few were present previously; other 
organisms were not found to increase in n 7 
Hence it appears that not only does the overwhelming 
majority of the mi tion of dead leaves of 
many trees consist of ia pullulons, but also 
that this organiam is the first one to develop under 
conditions similar to those in newly fallen litter. This 
suggests that the pectin of yellowed leaves is de- 
composed and thus the path is cleared for other 
organiams to penetrate into deeper layers; but 
further investigation is i 

i with litter in & more advanced state 
of decomposition showed that Pulluloria tends to 
disappear and 18 replaced by other organiams, amang 
which bacteria and & few moulds prevail. Investiga- 
tions on this secondary flore are in progress. 

Meanwhile, it occurred to us that it might be 

while to investigate the microflora of leaves at the 
moment of b Ing, and so in early spring we made 
the same experiments with small green leaves, Just 
and also at & time when they 
were merely green buds. Again, among the pectin- 


In a 
quantitative experiment, l 
(Amelanchier) was shaken with 100 ml. of water for 
5 mm. and 0-1 ml. was plated. Four splitting colonies 
were found, three being Pullularia, or 3,000 per gm. 
of leaf. When the leaves were kept between moist 
filter paper for three days the n had increased 
to 287,000 boda Young leaves of beech were 
positive for ia; oak and fir showed only fungi, 
some of which were pectin-splitting varieties. ` But 
again, after a few days between moist filter paper, 
the number of the pectin-splitting fungi had increased 
so abundantly that counting in 0-001 ml. was im- 
possible. Hence decomposition of pectin by & amall 


number of micro-o a to be of very 
early occurrence in decomposition of fallen litter. 
Jan Spurr 


K. T. WrrzBINGA 
Microbiological Laboratory, 
Agricultural University, 
Wageningen. Dec. 8. 
* Berkhout, Ohr., thesis, Utrecht, 85 (1023). ` 
Mies, Boport of Proa: Fourth. Tat: ong: o6 ee: 


Effect of Added Primer on Lima Bean 
Phosphorylase 

Fonmation of an amylose-type polysaccharide 
from glucoee-l-phoephate by the action of phos- 
phorylase does not take place unless & amall amount 
of starch, glycogen. or dextrin ia added as the primi 
agent. The primer, which is sometimes called activ- 
ator, is presumably because the enzyme is 
' unable to cause the condensation of glucose-l-phoe- 
phate, but acta only by transferring gluooee units 
from glucose-1-phosphate to the non-reducing end of 
an already existing polysaccharide cham’. There 
have been reported, however, two exceptions which 
were claimed to require no added primer in this 
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reaction ; one is purified phosphorylase of lima bean, 
as reported by Green and Stumpf*, and the other is 
that of sweet potato, as reported by Inoue and 
Onodera?. In both cases, &coording to these authors, 
the addition of different types of primers m various 
amounte had little or no effect on the initial velooity 
of this reaction catalysed by respective enzymes. In 
the case of purified lima bean phosphorylase, the 
possibility that the enzyme preparation might be 
contaminated with po ide was excluded, 
since this preparation could not serve as & source of 
a polyhexose catalyst for purifled potato enzyme. 

In an earlier study* of the inhibition of phos- 
phorylase by p-amylase, such as that found in orude 
extracta of sweet potato, barley or wheat, it was 
concluded that this inhibition might be due to 
destruction of added primer by the action of B- 
amylase to give limit dextrins, which had no priming 
effect on phosphorylase. Addition of appropriate 
amounts of mercurio compounds to these extracts, 80 
as to inhibit selectively the B-amylase activity, 
enables phosphorylase in these extracts to utilize the 
added primer, and m this way phosphorylase act- 
ivity oan be detected in the presence of B-amylase!. 
It was found later’ that purifled potato phosphorylase, 
although still contaminated with a small amount of 
B-exnylase, actually required the added primer in the 
synthesis of starch from glucose-1-phosphate. 

Lima bean phosphorylase was purified by the 
method of Green and Stumpf’. The purest prepara- 
tion thus far obtained after eight fractionations with 
ammonium sulphate with frequent dialyses had 4 

ifle activity (enzyme activity in units (37°)/mgm. 
protein) of 0-62, thus indicating that this preparation 
was much inferior in purity to potato 
enzyme, the specific activity of which was usually 
2-6-8-0 after four fractionations. No further purifica- 
tion could be attamed by the use of various 


procedures. 

Nevertheleas, this preparation required an added 
primer in the synthesis of starch from glucose-1- 
phosphate, as can be sean in & typical experiment 
in Fi From this and other similar 
experimenta, the enzyme—primer dissociation con- 
stant was caloulated by the graphical method of 
Lmeweever and Burk’, The value of Ke thus obtained 
was 1:05 mgm. Lintner’s soluble starch per 3:5 ml., 
or approximately 80 mgm. soluble starch per 100 ml. 
This 1s comparable with the values previously obtained 
for potato phosphorylase (41 mgm. Lintner's soluble 
starch per 100 ml.*; 97 mgm. Zulkowski's soluble 
starch per 100 ml. *) and for crystalline muscle phos- 
phorylase!* (20 mgm. glycogen per 100 ml). The 
iodine colour reaction of the products of this reaction, 
aur os ual amount of destin (Merck ; iodine 
colour, red) as the source of pri , changed from 
red-purple vis purple to deep blue, indicating the 
formation of an amylose-type pol ide. 

The purest enzyme preparation used in the above 

1 still contained & trace of primer poly- 
saccharide, as oan be seen in & typical experment 
represented in Fig. 2. Treatment of the boiled lima 
bean enzyme with purified sweet potato p-amylase 
waa effective in removing the contaminating primer, 
which is & further proof of ita polysaccharide nature. 
The exact amount contained in the purrfled lima bean 
preparation was not determined, but & simple calcula- 
tion shows that the amount is far leas than 2 
soluble starch per ml. enzyme preparation, which is 
enough to give & half-maximal activity to the potato 
enzyme in the experiment of Fig. 2. This amount 
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of polysaccharide, which iip pcm to 0 06 mgm. 
soluble starch contaminated in the lima bean enzyme 
used in the experiment of Fig. 1, will give an error 
of approximately 5 per cent m the determination of 
the Ks value; an error of this order is permissible 
in experimente of this nature. 

Although I cannot account for tho resulta obtained 
by Green and Stumpf, it can now be said that, with- 
out exception, phosphorylase requires an already 
existing polysaccharide primer in the synthesis of 
starch from glucose-1-phosphate. 


25 
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Experimental Dissociation of Cells from 
Chick Embryos 


Durg the development of an embryo, a very 
important part is PT played by the forces of 
attachment between cells. Weise! in particular 
has emphasized the mmport&noe of interactions be- 
tween oell surfaces in the processes leading to tissue 
differentiation. Holtfreter!? has shown that the cells 
of the young amphibian embryo oan be dissociated 
experimentally by alkali-treatment, and Mookerjee 
ei al. has made a comparative 
study of the firmness of cell- 
attachment both m different 
species of Urodele and during the 
course of differentiation of one 
particular organ, the notochord. 
A similar type of cell-dissociation 
has now been shown to occur in 
the chick embryo. 

Whole embryos, or parta of 
them, at the primitive streak 
stage, are pl in chick Ringer 
solution the pH of which had 
been brought to 9-9-2. Within a 
few minutes the cells fall apart 
either singly or m small groups. 
The cells are at first rounded, but 
I may later become elongated or 
flattened, with irregular outlines. 
An intake of water clearly occurs, 
and an ectoplaamic layer may be 
lifted off from the endoplasmic 


I r 


0 20 40 e o 20 40 60 
Time (mini) Time (min.) interior. The ectoplasm may 
Fig. 1 Fig. 2 assume the form of a lobular 


Fig 1. Effeot of PUN pruner on purthod lima bean phosphorylase in the synthesis of 
hata. ue reaction mixture contained 


starch from gl 
acetate Baten (pH 0 (pH 0.0), 0 
1/20 diluted 


" AL e DH o in be geo 
digest (curve IV contamed 1 ml. gH ed 
Potato phoepborrlas ME: aolas po 
Eo ditaon : curve I, uble staroh , curve 
j curve ILL 0.8 ml. bailed a bean 


3-5 ml. ob Patalo A ainyiam, and be 0°1°. At intervals ples 
M EA T man: 
"wn, deprotemized with 5 per cent ‘aoid, 
inorganto phosphorus 


25 Lintner’s 


The lima bean used in this study was a com- 
mercial product (Baby lima beans fram Ohester B. 
Brown Co., Morrill, Nebr., U.8.A.), made available 
by the courtesy of Mesara. S. Wada and N. Yamada, 
to whom I wish to express my thanks. 

MIOHINORI NAKAMURA 
Department of Agricultural Chemistry, 
Faculty of Agriculture, 
University of Tokyo. Ost. 4. 


1 Hamid, W. Z, dae curreret M, d 


umner, J. B., 
d E 1014 
1). and. Ww. AUS Wm 
(editor) “Phosphorus "r3 1l (Johns 

Hopkins Pross, 1 1). 
1 Green, D. B., and Stumpf, P K., J Bol. Okem., 148, 855 (1042). 
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* Inoue, Y., and Onodera, K., unpubluhed ; cited from Onodera, K., 
i Hol, 3 (edit) 'Btaich Ohemustry’’, 448 (Asakura Shoten, 
Tokyo, 1 


4 Nakamura, M., J. Agne Okem. Soo Japan, 94, 802 (1051) 
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* Nakamura, M., J. Agri. Chem. Soo. Japan, $5, 113 (1952). 

' Lineweaver, H., and Burk, D., J. Amer. Chem. Sos., &6, 658 (1984). 
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ees Ark Kem , Min. Geol, 19 A, No. 19 
(1946). 
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pseudopodium, which can appear 
at any pomt on the oell surface. 
With increasing imbibition of 
water the eotoplagam may be 
lifted away from the endoplasm 
over the whole surface of the cell. 
Ohurning movements are visible 
08 ml within the endoplasm. Over- 
mer exposure to ine media ren- 
ders the cell surface so permeable 
that large visible particles may 
leak out through the membrane, 
which eventually may take on a crenated appearance 
shortly before the death and complete disintegration 
of the oell. Except in the final stages, these cell 
changes are quickly reversible by alteration of the pH 
to the acid side. The general picture is thus extremely 
similar to that seen in the tissues of early amphibian 
embryos. P 

After the experiments reported were oon- 
cluded, Moscona and Mosoona’ have published 
observations on the dissociation of tissues of later 
stages of the chick embryo. 

The work described here was carried out while I 
held an I.O.I. Research ee the National 
Institute of Sciences, Indis. 

Subodh Mittra, director of the Chi 
Hospital, for the provision of laboratory facilities. 
Brvarogmg MOOKIBJEE 


and tested for 


J Cell Research Unit, 
Chittaranjan Oancer Hospital, 
Calcutta 26. Deo. 10. 
1 Weiss, P., J. Bap. Cell. Res. 8upp., 474 (1049). 
' Holtfreter, J., Symp. Soo. Exp. Biol, 8, 17 (1948) 
* Holtfreter, J., J. Hap. Cell. Rss., Supp., 407 (1019). 
t Mookerjee, 8., Douohar, H. M., and Waddington, O H.(1n the press). 
* Moscona, A. C, and Moscona, A., J. Anat., 287 (1952). 
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Rapid Specific Preventive Action of 
Tetanus Toxold 


Kazzou' haa found that mice infected with tetanus 
spores could be saved by toxoid alone, an antitoxin 
not being used, whereas the oontrol animals died. 
He also gave toxoid in two doses 24 and 48 hr. before 
& lethal dose of toxin. The eight mice injected with 
toxoid survived while the two control animals died 
on the sixth and ninth day respectively. He oon- 
cluded that these effects were due to the rapid forma- 
tion of antibodies. Lemétayer’, also using toxoid, 
was able to produce & retardation of the onset of the 
signa of tetanus if he gave it one day before the toxin. 

Raynaud e aj.*, using larger doses of toxoid, given 
one day before, were able to prevent all signs and 
lethal effect of 1 minimum lethal dose (m.l.d.) of toxin. 
These results were obtained by subcutaneous in- 
jections into the hind limbs, and there was the 
possibility that these effects could be either local or 
non-specific. Again, the effect may only have been 
produced if the toxin and toxoid were made from & 
filtrate produced by one strain of organiam. 

In the experiment described below, an & 
was made to overcome these objections. The toxoid 
was given intravenously, a toxoid from another lab- 
oratory was used, and an extra control group of mice 
was given diphtheria toxoid. 

Table 1. MICE WERE GIVEN 1 MLD, oF TETANUS TOXIX BUP- 
OUTANBOURLY. SOME HAD RBOEIYRD VARIOUS TOXOIDS INTRAVENOUSLY 




















* Observed for 20 days. 


The results in Table 1 show that tetanus toxoid 
given intravenously completely prevents the onset 
of local tetanus and death from 1 m.ld. of toxin 
given suboutaneously 24 hr. later. The amount of 
i when compared with the 
as l Lf of toxin is approx- 
imately equival 10,000 mouse m.l.d. of toxin, 
the toxoid/toxin ratio in these experiments is approx- 
imately 5 x 10% to 7 x 104. 

.In another experiment it was found that 200 Lf 
of toxoid gave complete protection against 1 m.l.d. 
„of toxin but not against 4 m.l.d. Using this smaller 
dose of toxoid, 1 m.l.d. of toxin was given to groupe 
of mice at inoreasing intervals after the toxoid (see 
Table 2). These results show that the protection 
lasts only a short time, for even when the toxin was 
given two days after the toxoid few animals survived. 
When the interval was six days no protection was 
| found. 

Krech’s suggestion that this phenomenon is due 
to rapid formation of antibody appears to be untrue, 
as no antibodies have been detected during the first 
days after administration of toxoid (umpublished 
work). The most probable explanation of action 
of toxoid would appear to be either a prior blocking 
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Table 2, TETANUS TOIOID (200 LF) WAS INJECTED IXTRAYHXOUSLY 
INTO MICE AXD 1 X.L.D. OF TOXIN WAS GIVEN SUBOUTANBOUELY 
1-6 DAYS LATER 





6 
6 
6 
6 
4 
3 





of the hypothetical reoeptor gubstanoe in the central 
nervous system, similar to an interference phen- 
omenon, or & competitive inhibition of the action of 
the toxin. 

The phenomenon is being investigated to determine 
whioh of the two probable explanations is correct, 
and also to find out if other toxoids can protect 
animals from their analogous toxins. 

M. RAYNAUD 
Annexe de l'Institut Pasteur, Garches, 


Paris. 
E. A. Waiastr 
Guy's Hospital Medioal School, 
London. 
Nov. 21. 


1 Krech, U., Z. Imamn., 106, 241 (1049). 


t Lemétayer, Rtcol, Is, se 
“KL, e due Pasteur, Send (1950). in 
3 Raynaud, M., Lemétayer, H. A Kiool, L, Rouyer, IL. 
O.R. Acad. Soi., Paris, ma b (1461). 3 


Isotope; Curves in Red Blood Cell Studies 


WEEN iron-55 or & carbon-l&£—-or nitrogen-15— 
labelled substrate is fed to an individual, a portion 
of the isotope is incorporated in red cell hssmoglobin!+, 
Curves of subsequent changes in the amount of 
isotopic exoeeg oan be explamed and used for oal- 
culating the survival curve of red cells, as well as their 
average time of utilizing the incorporated substance. 

A schematic curve is shown in Fig. 1 over a time 
scele marked at about 30-day intervals. The tagging 
tion in the bone marrow, while the plateau of the 
second month shows completion of the isotopio 
uptake. Mollison’ and Rimington* gave qualitative 
descriptions of the reutiliration represented by the 
singly hatched area of Fig. 1. 

To get the average cell life L, the reutilization 
fraction r, and the average material utilization time 
T, consider Fig. 1 with total hatched area A, oross- 
hatched area A’, and B and H as shown. A convenient 
method of determining these areas consists of plotting 
them on peper of known and uniform mass per unit 
area, cutting out and weighing the areas, 
and calculating them from their masses. Then 
T =‘ A/H = A’/(H—B) and L = A’/H and 
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2, A survival curve of animal red ocells 1 
Tis. rere neues (ref. 1) 
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T = L—L|T = B/H. In normal cases", L is 
100-180 days, T' is between 125 and 145 days for 
nitrogen and carbon and between 390 and 580 days 
for iron, while r is 0-10-25 for nitrogen and carbon 
and 0-65—0-8 for iron. 

To determine the fraction of red cells surviving 
to each age of + days, or p = q(z), let yo = yolt) 
represent the height of the cross-hatched area above 
time i, With this correction for reutilization, apply 
equation (16) of ref. 1 in the form 


ols) = yols+ ro) EHET) |x, 


which allows a correction of a couple of days, 
to, for averaging out any prolongation of the 
feeding time and for deducting the initial lag 
of about a day in the release of tagged cells—the 
b of this equation is the fraction (empirical) of 
previonay unreleased tagging that is released each 
To obtain further detail in the ion of 
ooll survival, consider the two 
in the lives of circulating red cells’. 
Pe uar vts die ee 
reakdown of worn cells. Evidence of these two 
stages is found m Ashby curves discussed in an earlier 
communication’. If k is the rate of random break- 


down, or eae (222) fois), and if e,(x) is the frac- 
tion of cells still undergoing wearing at time «, then 
P1 = pals) = 9s) — SRO) fe. Tho result of applying 


the equations for e and 9, to & normal case! is shown 
in Fig. 2, in which o covers the total hatched area 
and e, covers the oros-hatched area. Because of 
the reutilization correction, these resulta are an 
improvement on those of Shemin and Ruttenberg’, 
while the addition of 7, is & motivated extension. 

The o used here is the same as that of Callender, 
Powell and Witte’, but ita determination is more 
direct in the isotope studies than in the Ashby studies. 
The case of Fig. 2 shows & wider spread in the times 
of declining 9 than do their Ashby cases. 


The proper value of L is given by L = focas, 


0 
and this agrees with the above expressions for L. 
These estimates of L are more accurate than the 


earlier assumption of symmetry of oats) about 
T 


t -lL'"—alhough the latter procedure tends to 
compensate for the lack of the reutilization correction. 
Diseases like sickle ocell &nssnis', which involve 
relatively short values of L, are stil inoompletely 
analysed. 
This investigation was sponsored by the Veterans 
Administration and is published with approval of 
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the Chief Medical Director. The statements and 
conclusions published by the authors are the result 
of their own study and do not necessarily reflect 
the opinion or policy of the Veterans Administration. 


D. B. AxATUZIO 
Veterans Administration Hospital, 
and the Department of Medicine, 
Unrversity of Minnesota, 

Minneapolis, Minn. $ 
Ronzmgpr L. Evans 
Department of Mathematics and Mechanics, 

University of Minnesota, 
Minneepolis, Minn. 
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Red-Cell Survival and Ashby Curves 

Callender, Powell and Witte! gave an expreæion 
for the determination of the fraction of red oells 
surviving to age v, or 9 = 9(x), from the Ashby 
curve! of Y = Y(t), which is the number of trans- 
fused red cells surviving in the recipient at time f. 
Their equation is, with average red-call life 
dY(x) 

d 











L = | e(x)ds, e() where Y , is the 
0 

number of red cells transfused (these are assumed to 

be & representative steady-state population). The 

importance of this result has not previously been 

fully realized. 

The application of the above expression for 9 
should be extended considerably when it has been 
supplemented with a good method of determining the 
soale factor L/Y,;. The determmation of L in this 
factor appears to require previous knowledge of 9. 


However, 9(0) = 1-0, so that D/Y, = — 1 [=o DU) 


and thus the difficulty can be solved by getting g good 
value for tho initial Ashby slope, d¥(0)/d#, at least 
whenever the curve is not complicated by donor- 
recipient differences. In the latter cases dY(0)/dt 
can be determined by extrapolation from later times 
on & preliminary plot. curves showing rapid 
cell destruction are essentially exponential, whereas 


those showmg the slower normal destruction are '. 


roughly linear, so the prelrminary plots of dY(#)/d¢ 
should be made on semilog and linear paper, re- 
spectively, for those two types of Y curves. With 
this judiciously chosen (possibly extrapolated) value 

of à Y (0)/dr, the final result is 


a) jez! 
dr dt 


According to the motivated interpretation of Ashby 
curves*, the olroulating red cells undergo two succeas- 
ive stages in their life-history : (i) a iod of wearing 
the duration of which depends on donor, except 


ot) = — 
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in recipients having acquired anemias, and (ii) & period 
Qf subjection to a first-order random breakdown at 
a rate that depends on the surrounding environment 
and which can therefore differ between donor and 
Powell and Witte's result, and it further shows that 


it | (odr is oaloulated from the ẹ observed in the 


0 
recipient, it will give the L for the donor (except 
with recipients havmg acquired anemia) because of a 
compensation between the effecta of donor-recipient 
differences at the two ends of the observed curve. 

Fig. 1 illustrates the result of applying this trest- 
ment to & curve of normal cells m a recipient with 
idiopathic hypochromio ansamia‘. For this case L is 
about 85 days. It shows & greater spread in the times 
of dechning 9 than do the curves of Callender, 
Powell and Witts!. In that regard it resembles more 
closely the normal survival curve determined by the 
more direct and therefore more accurate method of 
isotopic tegging*:*. 


d] 


/0 


T, OS 
[^ so p" ? 


j .1. Approximate survival ourve of normal cells in a recipient 
s with idiopathic hypochromie ansmia (ref. 4) 


However, the results of isotopic tagging in 
cases like sickle cell anmmia, which involve 
short values of L, are not yet fully explained’. 
On the other hand, Fig. 2 shows ọ for sickle cell 
anemia as ogloulated by the above method from an 
Ashby curve of Callender, Nickel, Moore and Powell*. 
For this oase L is about six or seven days. The 9 
curve is evidence of wide gradation between a large 
fraction of oella that die rapidly and & much smaller 
fraction with much longer survival times. In part- 
icular, the original Ashby curve is approx- 
imately by the equation Y(t) = 0-35 (exp— 0-25) + 
0-29 (exp—0-035%), so that exopirically about 
0-35 x 0-25/(0-85 x 0-25 + 0-28 x 0-085), or 0-9 of 
the cells may have an average life of about 1/0-25 or 
four days, while the rest may have an average life 
of about 1/0-085 or thirty days. This result should 
aid the eventual elucidation of such cases. 

This investigation was sponsored by the Veterans 
Administration and is published with approval of 
the Chief Medical Director. The statements and 
conclusions published by the authors are the result 


$t) 


/0ü 


0 3 be TM 


5 te survival of cells from a donor ha 
Fig. 2. Approxtma rura (et a ving 
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of their own study and do not necessarily reflect the 
opinion or policy of the Veterans Administration. 
Rospzar L. Evans 
Department of Mathematics and Mechanics, 
University of Minnesota, 


Veterans Administration Hospital, 
and the Department of Medicine, 
University of Minnesota, 
Minneapolis, Minn. 
1 Callander, 8. T., Powell, H. O., and Witts, L. J., J. Path. Bact., 57, 
129 (1045). 
1 Ashby, W., J. Bap. Aled., 90, 267 (1919). 
* Hyena. L., Amatuxio, D. B., and Ebert, R. V., Sciences, 118, 572 


f G. M., He O. O., Powell, E. O., and Witts, L. J., 

Br bad. Beat, R8, 81 (1944): 

+ Bhemin, D., and Rittenberg, D., J. Biol. Chem., 186, 027 (1946). 
communication. 


* Amatuxio, D. 8., and Evana, R. L., see preceding 
' London, I. A., Shemin, D., West, R., and Rittenberg, D., J. Biol. 
Chem., 179, 463 (1919). 


* Callender, 8. T., N J. ¥., Moore, O. V., and Powell, R. O., 
J. Lab. Olin. Mod., b, 00 (1019). 


Dividing Nuclei in Coconut Milk 


Cutter, Dubé and Wilson! have published some 
interesting information regarding the growth and 
development of the coconut fruit. Apert from physio- 
logical studies on the growth and development of the 
endosperm tissue, they have detected the presence 
of free nuolei suspended in the milk, and by slowly 
centrifuging the milk they have successfully isolated 
such nuclei in the living state. The present observa- 
tions have resulted from an attempt to follow up 
that work to see whether the fruit with its exposed 
nuclei oen be used as a living receptacle for testing 
the direct effect of antibiotics and other substances 
on chromosomes. Hitherto, such studies have been 
confined to onion root tips, which oen be made to 
grow in water. 

Coconuts of graded sire were collected from the 
experimental station of the Bose Institute and stored 
in the cold roam (25° + 2° O.) for a week. Fruit were 
out open every day to obeerve (1) in which stage the 
free nuclei appeared, (2) whether growth of tissue 
took place by somatic divisions, and (8) whether 
division could continue in fruit after they had been 
picked from the tree. The solid or semi-solid endo- 

and drops of the liquid milk were fixed in 
acetic alcohol and aceto-carmine, or Feulgen squashes 
were afterwards . As observed by Cutter 
ei al., the tissue is at a gynoitium but later becomes 
walled. It will be seen from the socompanying 
photographs that the nuclei are of different sizes, in 
the instance varying in diameter from 16-6 p 
to 72.25. The meristem of the endosperm creeps 
along the inner face of the endocarp, starting from 
the micropylar end towards the other side and oover- 
ing the walls completely as it progresses. The endo- 
sperm grows also in thickness ; but due to the large 
aizo of the embryo sao, the inner cavity is never com- 
letely filled up, and there is a little water containing 
feo nuclei right up to the end of development in tho 
mature fruit. This type of embryo sac is unknown in 
other families and cannot be olassifled under any of 
the types of Maheshwari" or Johansen’. 

A drop of milk mounted without fixation or stain- 
ing may be seen to carry many of these free nuclei, 
some of which may even be in the dividing state, 
with large spindle, chromosomes and perhaps an 


somatic division figures, however, ha 
free nuolei adhering to the tissue, in those inside the 
syncitium and in those in the walled tissue. Ohromo- 
some counts have been obtained from stamed material. 


They vary from 32(2n), 48(8n) to 160(10n). The 
meristematic syncitium of the fruit may show 
abundant division figures after being sto im the 


oold room for as long & period as eight days, but 
not if kept in the refrigerator for even six hours. 
At the latter temperature (5° C.), nuclei pasa into 
the ‘resting’ stage. 

Cutter, Dubé and Wilson ware not able to detect 
&ny division figures in the endosperm and concluded 
that the tissue perhaps divides 'amitotioally'. Present 
observations do not support this view. These authors 
also mention that free nuclei are found in the milk 
before endosperm development begins, and they 
think that development of the is initiated 
by deposition of these nuclei on walls of the 
embryo sao. My observations, however, show that 
the free nuclei do not appear in the water until a 
little of the end if only the barest film, has 
begun to form. It appears more likely that these 
free nuclei become detached from the looee jelly of 
the syncitium and become suspended in the water. 
Otherwise, their origin is difficult to visualize. 

Further cytological and experimental work is 

ae Rae out with this very promising 
which ylelds such large numbers of chromosomes 
almost directly exposed in the water, unbounded by 
oytoplaam or oell wall. imi observations have 
been made on the fruit of the betel nut (Areoa catechu, 
Linn.), which resembles the coconut fruit in appear- 
ance and development, starting with the large 
embryo sao cavity filled with water, although about 
& twentieth the size of the coconut fruit. In this case 
the little Sahel CON MEE not more than 2 o.o. of 
water, finally completely filled by growth 
of the endosperm, and the edible nut is actually 
formed of the hardened endosperm. In a drop of the 
water mounted under the microscope, the same type 
of free nuclei can be sean, some of them dividing, 
with the large spindle figure and chromosomes 


material, , 





Coconuts and allied fruits are therefore not only 
good sources for obtaining measurable quantities of 
free nuclei, as found by Cutter, Dubé and Wilson, 
but may also be observed for chromosomes as well. 
They are easily accessible, yield a deal of 
material and may be stored for without 
deterioration. 

Thanks are due to Dr. D. M. Bose, director of the 
Bose Institute, for his enco in the work, 
and to Bri K. L. Chaudhuri of the Institute for the 
photomicrographs. 

Mxarpvuna Dorr 
(J. O. Bose Research Fellow) 
Bose Institute, Calcutta 9. 
Oct. 4. 
t Oaet, eae D WU na Wion E. 9., Soisnse, 115, 68 (1062) ; 


J. Bat., (1982). 


“aera, P. Tonmbryology of the Angiosperms” (MoGraw-Hl, 


ee Di Asy "Plant Hmbryology’’ (Ohronies Botanica Oo., 


Occurrence of Verticilllum in Potato 
Tubers in India 
Vertiociisum wilt of vascular planta haa been 
reported from various countries. In India it has been 
recorded by Patel, Qureahi and Bhide on egg plants 
(Solanum melongena)'. Though very common in 


tember 1952, while collecting 


a ea it has not been noticed in ; India eun biben 


erent cultivated oropé in the komali Naini 
ih bss, we carro oroe tarare] lisseacd NITE, one of 
which yielded of Fusarium and Vortioillium. 
This species of Pertioülium 


airum R. and B. 
On potato dextrose its characters are as 
follows : conidia ellipsoidal, unicellular 4-8 x 1-5-8 1 ; 
primary whorl of branches, 3-7 in number and 32-48 u 
Ford bearing secondary branches; oonidiophores, 
in De in jani The terminal branch of the 

PATTA is 16-24u in length. Oonidia are 
sometimes collected in heads on the sterigmata tips. 


erticillium closely reeeriblea V. albo- | 


f 


| 
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This is the first report of Vorticilliwn attacking 
potatoes in India. Presumably it causes considerable 
damage to potato oropa here. Further work on the 
morphology, cultural characters and pathogenicity 
is being studied in detail. 

K. 8. BHARGAVA 
3 Hanı KQiBSHORH 
D.8.B. Government Degree College, 
` Naini Tal, 
and 
Potato Multiplication Station, 
Bhowali, Naini Tal, India. 


Jan. 27. 
! Patel, M. K., Qureshi, I. M., and Bhide, V. P., Indisa Piytepath., $, 


245 (1949). 


A Cinemato hic Technique, usin 
Ultra-violet Illumination, for Amphibian 
Blood Circulation 

EvEgR since Marey! used cinematographic tech- 
niques in 1892 for recording the circulation in a4 
tortoise’s heart, many biologists have found the ciné 


camera & useful instrument for the i ion of 
cardiac movementa. Many details of amphibian 
circulation are, however, not yet fully upon, 


and in & series of recent pa , Foxon! revived the 
controversy about the ive or non-selective 
distribution of the oxygenated and 
blood to the arterial arches in the heart of the frog, 
Rana temporaria. While Foxon claimed to have estab- 
lished & non-selective distribution by means of direct 
X-ray cmematography, the present work shows that, 
i Hyla corulea at least, the blood is sometimes 
distributed in the manner postulated by the classical 
theory of Brucke and Sabatier; that is, the streams 
of deoxygenated and oxygenated blood are kept 
distinct and distributed selectively to the arterial 
arches. 

Direct X-ray cinematography has always suffered 


from the necessity of m large 
masses of sensitive material and of using lead-ahutters, 
and has thereby restricted the and total 


duration of exposure. Foxon was able to obtain only 
fifteen pictures for each experiment at 3 frames per 
seo. recording two to three cardiac cycles during the 
5 Beo. of his total exposure. The teohnique 
consisted in the direct recording, at 16 frames per 
seo., of the exposed amphibian heart on colour film, 
using & source of illumination rich in the ultra-violet 
region of the and showing up blood circula- 
tion by the injection of ftuoreeoein. 

After opening the abdominal oavity of an 
anwathetixed frog, Hyla carulea, about 1 c.o. of 
frog-Ringer solution oonteining 0-005 gm. of 
fluorescein per ml. was injected slowly into either 
the &nterior abdominal or the left jugular vein. The 
source of illumination was a 500-W. D.o. high- 
pressure mercury vapour lamp, and in order to 
eliminate most af the visible light, a Corning filter, 
No. 5118, having a transmission of 45 per cent at 
4050 A., was i Similarly, to absorb any 
reflected ultra-violet radiation, a Corning filter, No. 
3421, was placed between the am ian heart and 
the lens of the ciné camera. A Oinó Kodak Special I, 
with a 63-mm. lens, f 2-7, and 50-mm. extension tube, 
waa used and records of considerable contrast resulted. 
Due to the heavy absorption of the filter No. 5118, 
the colour balance of the Kodachrome, type A, was 
materially upset and produced bright yellow blood- 
vessels on an under-exposed blue background, a 
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highly desirable and not unpleasing effect. Evaluation 
of the films was oarried out by preliminary loop- 
projection and later by detailed frame analysis. 

Apart from immediate visual inspections on thirty 
other frogs one of us (J. R. 8.), œ total of eight 
oinematographio records were made with the above 
technique, six of which showed & non-selective dis- 
tribution of the blood and two a highly selective 
distribution in which the dyed venous blood passing 
out from the ventricle was sent to the pulmo- 
cutaneous and systemic arches but not to the carotid 
arch. In one of these two films the dye is seen clearly 
entering the pulmo-cutaneous arch before it appears 
in the ic arch. This type of distribution con- 
forms so closely to that postulated by the classical 
theory that we consider Foxon’s categorical state- 
ment: ‘the classical hypothesis is, quite frankly, 
wrong" to be untenable as & general statement, and 
that in certain circumstances the blood is distributed 
as Bruoke and Sabatier have postulated. 

Further work is proceeding in order to determine 
what the exact circumstances are which bring about 
this selective distribution; but in the meantime it 
is hoped that the cinematographic technique, de- 
soribed above, might prove to other workers 
in this and other biological investigations. 

J. R. Sosons 
of Zoology, 


Department 
University of Sydney. 


Sirius Avenue, 
Mosman, N.8.W. 
Jan. 29. 
1 Marey, H J., “Le mouvement du cour, étudie 


Montt, 1802, 102 de eee 
: 1894 ; einemann, Taian, 1895). 


* Foron, G. H. H., Proe, Fool, Sec, Londen, 181, 529 (1961). 


A. R. MiGcHAELIB 


Tua method described by Simons and Michaelis 
for the study of the amphibian circulation seams to 
promise to be useful, fall resulta should be most 


Before, , I can begin comparing the resulta 
of Simons and Michaelis on Hyla carulea with my 
own and those of other workers who have used Rana 
temporaria and Bufo bufo, it seams desirable that we 
should agree as to what precisely the term ‘classical 
hypothesis’ denotes. My own view has been that it 
is & hypothesis concerning the mode of action 
of the anuran heart which accounts for a selective 
distribution of the blood from the two auricles (I do 
not call it ‘oxygenated’ and ‘deoxygenated’ blood, 
for in Rana there is no evidence that the degree of 
oxygenation of the blood in the two auricles is con- 
stantly different). The real basis of the 'olassical 
h; is’ is differences in in various 
veasels, which oeuse the blood ing the ventricle 
during different phases of systole to directed in 
various W&yB, C8 differences in the time of 
movement of the blood in the principal arterios. 
Also, blood is supposed to flow at one time up one 
side of the spiral valve of the conus and another time 
up the other side. Wandervael! stated that these 
time differences were not to be seen in frogs in which 
the heart and arteries were viewed by trans- 
illumination. I confirmed’ his resulta using similar 
methods; thus the evidence that the heart of the 
frog Rana temporaria does not function in the manner 
of the classical hypothesis has nothing to do with 
injection studies of any kind. The classical hypothesis 
of the mode of action of the heart is, I believe, not 
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correct. This, however, as I* pointed out, does not 
preclude & selective mechanism of distribution of 
blood brought about by the anatomical arrange- 
menta of the heart. Vandervael!, by the injection of 
indian ink in Rana, concluded that mixing of the 
blood from the two auricles was complete, and I* 
have said that the mixing of the indian ink was con- 
siderable; Savolin*, worki on Bufo bufo, also 
found that mixmg was consi ble, although there 
might be some selection whereby the carotid arteries 
received slightly lees of the blood from the right 
auricle than did the systemic and pulmo-cutaneous 
arches. 

The radiographic studies referred to by Simons and 
Michaelis have been undertaken mainly as an illustra- 
tion of the results achieved by indian ink injections. 
It was hoped that perhaps the densities of the shadows 
might have allowed of some evaluation of the d 
of mixing taking place, but this has not been possible. 
I have never claimed to have demonstrated complete 
mixing; however, I believe mixing to be considerable. 

I beleve that in Anura we see & group of animals 
which have become greatly modified in many re- 
spects, not least in regard to akin respiration. In 
correlation with skm respiration we see also & highly 
modified heart, for I think it likely that in early 
Amphibia the division of the heart into two sides 
was more complete than m modern members of the 
group. If this is 80, we are seeing & loes of division 
in the heart, and, in fact, it is well known that more 
aquatic amphibians show great reduction of the spiral 
valve and fenestration of the inter-auricular septum 
(see Noble‘). It is therefore to be expected that 
oertain Anura have a more selective circulation than 
others, and it w probable that Hyla caerulea is one of 
theee. What is new is the ion that this selective 
circulation can be switched on or off according to 
circumstances. I shall await further reporte with 
interest, particularly those of the actual mechanism 
by which selection is accomplished. 

G. E. H. Foxox 
Department of Biology, 
Guy’s Hospital Medical ool, 
London, 8.E.1. 
1 Arch. Biol. Peris, 44, 577 (1988). 
1 Proo Zosi. Soo. Lond., 116, 565 (1947) 
* Comment biol., Helsin., 10, No. 4, 1 (1048). 
“J. Morph., 40, 841 (1025). 


Pharmacology of the Alkaloids of 
Aspidosperma oblongum A.DC. 

A PRELIMINARY pharmacological investigation of 

the total alkaloids of Aspidosperma oblongum A.DC. 
` obtained by classical methods has been carried out. 

A 6 per cent solution of the hydrochlorides in an 

appropriate isotonic salme at pH 6-8 was used. 

The solution caused relaxation and loss of tone 
when applied to the wolated ileum of the rabbit and 
rat. Peristalsis was inhibited in proportion to the 
dose given. The characteristic actions of acetyl- 
choline and barium chloride were antagonized. The an- 
tegoniam to acetyl-choline bore a linear relationship to 
the dose given. The characteristic effects of histamine 
and acetyl-choline on the guinea pig ileum were 
antagonized, the antagonism bearing & lmear relation- 
ship to the dose given. 

The normal movements of the isolated uterus of 
the rabbit, guinea pig and rat were inhibited and the 
actions of acetyl-cholme and barium chlonde strongly 


antagonized. 
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Antagoniam to the action of adrenalme on smooth 
muscle waa demonstrated on the isolated rabbit 
uterus. G 

In the frog rectus abdominis muscle preparation, 
& linear relationship between dose of the alkaloids 
and extent of inhibition of the action of acetyl- 
choline was demonstrated. About one-tenth of the 
activity of curarine chloride was shown in this 


a the frog gastrocnemius sciatic nerve prepara- 
tion, & curare-like neuro-muscular blocking &otion 
reversible by physostigmine was demonstrated. 

When by Solhmann’s frog plexus anmethesia 
method! as modified by Bulbring and Wajda’, a 
graded local anwsthetio action was shown. 

In the isolated and tn situ frog-heart preparations 

ethe rate and amplitude of the contractions were 
reduced by a dose (0-06 mgm.). A larger dose 
(0-6 mgm.) caused irreversible stoppage Prior 
atropinization did not modify these effecte. Electrical 
stimulation of the vagus in the latter preparation 
did not produce ita characteristic effects. 

In Langendorff heart pre tions of the cat, rabbit, 
guinea pig and rat, the loids caused & reduction 
in rate and amplitude followed by a well-marked 
auriculo-ventricular block, unmodified by previous 
atropinization. The blook was reversible. 

In the rabbit and the rat electrocardiogram, 
doses which caused marked slowing of the heart were 
seen considerably to reduce the amplitude of the 
P wave, to invert the QRS wave and to prolong 
and morease the amplitude of the T wave. The PT 
interval was almost doubled. 

Intravenous administration of amall doses to 
nembutsl-anmsthetized rabbits and cats lowered the 
blood preasure and slowed the heart. 

Doses of 6-30 mgm. were injected into the ventral 
lymph sacs of frogs. Complete paralysis was ex- 
hibited withm a few mmutes. The higher dose caused 
death within thirty mmutee; at lower dose-levels 
there was occasional recovery. 

In mice and rats administration of sub- 
lethal doses of the &lkaloids caused the animals to 
become quiet and their movements sluggish. The 
eyelids were closed and there was an appearance of 
slow and irregular. Complete recovery took about 
two hours. Lethal doses caused slowing and irregu- 
larity of the heart followed by violent clonic con- 
vulsions. Convulsive episodes alternated with periods 
of exhaustion. Death was due to heart failure. 

Our mvestigations point to the presence of a 
potent cardioactive subetanoe which an nizes 
acotyl-choline or 18 associated with substances having 
this property. Studies on the chemistry and pharm- 
acology of this subetance are im progress. 

We thank Mr. D. B. Fanshaw, conservator of 
foresta, British Guiana, for the barks; Major J4 
Buchanan, of Messrs. A. CO. Cossor, Ltd., for technical 
advice with the Coesor 1814, E.C.G., and Mr. Q. E. 
Trease, director of pharmaceutical studies in the 
University of Nottmg , for permission to publish 
this communication. 

J. N. BANERJER 
J. J. Lmwis 
Pharmacology Laboratories, 
Department of Pharmacy, 
University, Nottingham. Deo. 4. 
18ofmann, T. J. Pharmacol. Bay. Ther., 11, 1 (1018). 


s H, and Wajda, I. J. Pharmacol. Exp. Therap., 85, 78 
(1045). 
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FORTHCOMING EVENTS 


`, (Moetings marked with on asterisk * are epen to the yubiio) 


Monday, May 4 


ROTAL GEOGRAPHICAL BOOUNTY (at 1 Kensington London, 
8.W.7), at 5 p.m.—Prof, P. de Béthune. ar altar” 


5,80 p.m.—Annual General with Presidential Address. 

Fidis London, WI), 8.80 We Pe 
Mien barbies fe Bea aL a g 
" Tuesday, May 5 


UNIVERSITY OY LONDON (ai gs Ool Btrand, London, W.0.2), 
at 6.80 p.m.—Prot D D. M. MacKinnon hi EE E 
of History’’.* 

OF LONDON (In the Obemisiry Leo Mai ri Univer 
trest, Tondon, M C. RU eae renee pon Pneu 
Hem B.S.: 


Wednesday, May 6 
ai the School of 


bury Square Ot Lobox uisu. Dr. W. O0 
"Te Formation of A alatds te Plantz".* (Further Leokure 


BRITISH I OF RADIO ENGINEMRS, LONDON BEOTION (at 
the London Sehool of and Tropical Medicine, Keppel Street, 
W.0.1), at 6.30 p.m.—Mr. Q. I. Hitchoox t Advances 

in the Applioathon of ws 
or rete AKD OAL CHEMISTS 


Meri Department, The Unrversity, Glasgow), 


ot 7.15 ib pan nin AT HA tifo Papers. 
SOCIETY YOR VINITIN (a$ 5 Old Burlington Street, 


G BarmrINTS 
Tendon. vh at LIU d p m.— Discumion on “The Nature and Con- 


^ (C Dr. A. B. MoFParlane; Bpenkenrs: 
[2 ^R lapie Drs W. 0. Wyant, fortem id, . F. 0. 
Bawden, F.R.B 
Thursday, May 7 

ROTAL (at H , London, W.1 
4.80 p.m—Prof. N. F. Moth Y.R.B.: incl ione Dus 
and Creep in Metals’ (Bakertan ). 

LIHAN or LONDON (ai Burlington House, Plocadilly, 
London, W.1), i m—Mr. J Gilmour, Dr. J. Ramsbottom, 
Dr. T. À. p viue ape ee 

the D publication of the “B Plantarum”. 
ON BEOTIOX 


TOM BES pleat ral ta pr UTILDELNIUN BNO (a3 
Mr. L. J. Davies : Cirpi hr the Herten ALATT Aaa aa 


OHEwIoAL SocrerY (at Burlington House, Picadilly, London, W.1), 
sb 25) pane tonite bee ) 


Friday, May 8 
AL ASTRONOMICAL Bocngrr (at Burlington House, Plocedily, 
lA te nae tie poe 
Rorau DIETE. MM pie lah troet, Tondon, W1 
Dn. Prof A. ‘The Otvil Engineer in GM 


APPOINTMENTS VACANT 
APPLICATIONS are invited for the & íi on or 

A l folowing appointmen 
Amistayt  LEOTURBR IX  MATHHMATIORS—Tho Registrar, The 
Untvergity, Reading (May 9). 
Y ILL WSHIP THRABLH IN THE DNMPAETWINT OF OHEN- 
Froese: of Ohomistry, Royal Teobnioal College, George 


nixooal Service, 
, 26 King 8 London, B.W.1, 


gade n d OT ALNA TIOR The 
odor. Bit (May D. ; 


ALANT ee a ee ae en TMENT—The Secretary, 
and Fost ee OC Agmienltore, 13 George 

Btreet, A lay 9) 
BrocHmaet (Basio Grade) (with a universi degree or 


Group Pathological 5 


c rir ede rer Registrar, Universi 
ot peres 
on, W.O.1 (May 11). 7 
Or LECTURER 


or OHNXIPTRY, a Sonor 
PHyYsiaa, and a SENIOR LECTURER Se oe aes M the 
of Arta, Science Secretary, 
de OUI 9n: Ovni cong; "16. V Bite, Land 
i ay 11). 
À LDOTURHEIN OHRYISTRY— The Principal, Royal Holloway 


fNINTAXT 
College, Englefleld Green, Surrey (May 15). 
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APPLIED DA TAS 

IN CIVIL ÉNGINHMRING, and & HEADER or LECTURER (Grade I) cr 
METALLURGY—Tho Registrar, The University, Nottingham (May 16). 
RBAMAROH ASSISTANT IN ERE on EDO In 


, Queen Mary 


eylon—The Beoretary, 
M BM Commonwealth, 5 Gordon 
ay 


LOGIFT Scare, Lond, Wi; a or second-class degree) IX THE GEXDRATION 
of power qunm on the life oC Hires and otier amier. 
e life TOn an er- 
In relation to to speciftc power stoilons—Tho 
aipa paee tz, British Electricity Authority, Winsley 
ier inok London, W.1 ar T 19). 
THE DIPARTXNEXT OY METALLUROY, County Technical 
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ROLE OF UNIVERSITIES IN 
ADULT EDUCATION 


E have already discussed (Nature, May 2, p. 759) 
some general aspects of adult education in 
Great Britain, and suggested that the time has now 
come for freah thinking on the subject. A shrewd 
contribution to that end has bean made by Dr. H. P. 
Rickman, of the Department of Adult Education in 
the University College of Hull, in the March issue of 
The Fortnightly, Dr. Rickman is convinced that 
adult education is the very life-blood of democracy, 
and believes that the Workers’ Educational Associa- 
tion can provide an unbiased liberal education to 
enrich personalities and produce better citizens. It 
cannot at the same time, however, extol one social 
class and claim itself to be its representative, and 
Dr. Rickman believes that that part of Prof. R. H. 
Tawney's summons for & return to strong working- 
class membership of the Workers’ Educational 
Association is mistaken. Objective teaching cannot 
be based on class education, but should aim at 
bringing together, rather than separating, the 
different sections of the community. 

The changed character of the Workers’ Educational 
Agsociation, on this view, is an asset and not e drew- 
back. It fite the Association to supplement the 
educational system of Great Britain without alass 
distinction, which we are beginning to achieve, by 
providing adult education on the widest possible 
basis, and in domg so to offer some correction to 
the deadening uniformity which some quarters are 
seeking to impose. Dr. Rickman challenges boldly 
the doctrinaire and flimsy reasons for stressing tha 
narrower ‘workers’ conception of the movement, and 
points the way to & fresh advance through bringing 
imagination, courage and oritical thinking to bear on 
the new problems. 

Dr. Rickman’s views find some support in the 
Unesco Survey, “Universities ın Adult Education”, 
particularly in Prof. 8. E. Raybould’s study and 
in the admirable mtrodustion by Mr. C. O. Houle. 
The latter attampta to bring out the common 
features and the underlying principles of policy 
which emerge in Prof. Raybould’s account of 
British experience, Dr. E. A. Corbett’s account of 
university extension education in Canada and that 
by B. M. Woods and Helen V. Hammarberg of 
university extension education in the United States 
of America, which constitute the reet of the book. 
Dr. Corbett gives us little more than & long list of 
Canadian activities in this field, with some historical 
notes. Mr. Woods and Miss Hammarberg make moro 
effort to distil the lessons of American experience ; 
but on the whole it is the diversity of experience 
and the differences 1n practice in the three countries 
that are most manifest from the three separate 
studies. 

Mr. Houle’s introduction gives something more 
than unity to the book: it brings out the relovance 
at & time when, particularly in Great Britain, tho 

* Universities in Adult Bdnoation. (Problems in Education, 1) 


Pp. 172. (Par. Unesco; London H.I. Btationery Office, 1052 ) 
8a. Od. net. 
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purpose and methods of adult education demand 
re-examination of the study of foreign mstitutions in 
order to determine the basic principles which underlie 
their effective operation. Although Dr. Corbett’s 
survey does not indicate the cultural differences and 
historical associations of which full account must be 
taken in arriving at any such principles, the other 
two surveys at least offer a tentative approach. 
Indeed, Prof. Raybould quite as much as Mr. Houle 
streeses the need for investigation not only into the 
history of adult education institutions, but also into 
the nature of the educational process in mature 
persons. In doing so, moreover, he recognizes the 
promise which such developments hold—particularly 
perhaps inquiry into history, psychology, methods 
and comparative study—for & fuller understanding 
of the essential nature of adult education, its special 
problems, and the contribution it may make to the 
development of democratic societies. 

To some extent the need for such inquiries bas 
been recognized in the United States also; but, at 
least in Britair, Prof. Raybould is right in suggesting 
that along such lines the extra-mural departments 
of universities may become university departments 
of adult education m fact as well as in name; while 
the research iteelf provides & framework of theory in 
which the experiments in the training of tutors that 
most such departments have conducted become an 
established part of the service rendered by universities 
to adult education in general. Nor is this the only 
direction in which Prof. Raybould thinks that the 
universities could in the future make a distinctive and 
important contribution. He places first, in fact, the 
provision, through extension committees, of facilities 
for students of a different educational and occupa- 
tional background from that of many Workers’ 
Educational Association students. : 

In suggesting that this is & fleld of work for extra- 
mural departments to cultivate independently of the 
Workers’ Educational Association, and that extension 
committecs, as distinct from joint committees with 
the Workers’ Educational Association, may in future 
find their chief sphere of activity among the pro- 
fessional classes, Prof. Raybould seems to be ignoring 
Dr. Rickman’s warning and exposing the Workers’ 
Educational Association to further danger of clase 
distinction. Apart, however, from this, ıt would be 
a mistaken policy for the universities to concentrate 
exclusively in their extra-mural work on post- 
graduate courses of the refresher type. However 
valuable such courses may be, and although they are 
undoubtedly proper for a university to provide, such 
activities should not be undertaken without regard 
to the other responmbilities of a university towards 
its region. Selection and discrimination are essential, 
and it is, above all, important that the univermties 
should not dismpate their available resources by 
endeavouring to meet all demands made upon them 
for the provision of adult education. 

Mr. Houle, in his introduction to the Unesco pub- 
lication, formulates five rules which he suggests 
should guide the universities here. First, the univer- 
sities should restrict themselves to complex subject- 
matter; other agencies he considers are better 
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equipped to handle the simpler and rudimentary 
subjects. Then they should be pioneers, daring in 
experiment and ready to attempt the pilot study, or 
in other words to undertake the tasks which voluntary 
bodies are pre-eminently equipped to attempt. They 
should provide here, as in other fields, the growing 
points of society. With these Mr. Houle links the 
task of training leaders and providing a broad base 
of leadership at every level of society and in every 
sphere of activity. 

This is clearly a task which in the changed context 
of the education system of Britain must insreasingly 
fall to the lot of the universities, and accordingly it 15 
important that they should collaborate with the many 
other agencies in society which provide adult educa- 
tion. An intelligent co-ordination of effort will mean 
both that the university can illustrate and assist the 
work of the other agencies, and that it oan avoid 
doing the things which it should not do. Finally, 
like Prof. Raybould, Mr. Houle suggesta that the 
universities should master adult education aa a fleld | 
of knowledge. The development of research here and 
the training of leaders will, he recognizes, draw upo 
and integrate the interests of departments other th 
education ; above all, a dynamic programme of this 
character demands original thinking and & genuine 
attempt to re-asseas the practices of the past and to 
adapt them both in relation to the needs of to-day 
and the resources available. 

The universities may well be called upon to make 
such an effort, and if the recent alarm m regard to 
the grants for adult education stimulates them to 
undertake it with some urgency, no harm will have 
been done. Haim will, however, be done if the 
stability or the continuance of the extra-mural act- 
ivities of the unrversities are endangered, or their 
planning and development as an essential part of 
normal university work are hindered. Here, as else- 
where in the universities’ work, economy must be 
practised and retrenchment, eff ` not on a short- 
term financial bame, but in relation to tho long-term 
view which alone can avert the disruption and waste 
caused by sudden and arbitrary cuta. 

If, however, the universities are required to con- 
sider afresh their precise responsibilities and functions 
m adult education 1a view of the widening purpose 
and growing importance of adult education in general 
and of the new conditions of to-day, critical thinking 
and clear vision are equally demanded of the Workers’ 
Educational Association. The Association, moreover, 
has to reconsider its functions and purpose in the 
new context, and must face the challenge impliait in 
the criticiam of Dr. Rickman and others. Similarly, 
we must also expect from the Minister of Education 
admunistrative ability, m order to avoid waste of 
resourves and the continuance of means no longer 
appropriate. Still more, the Minister must have the 
vision and grasp of essential issues which alone can 
provide the basis for firm decisions. The committee 


which is being appointed to make recommendations | 


for the Minister's guidance has a wide field to cover, 
and the recent discussions will have indicated some 
of the pitfalls which the formulation of a national 
policy 18 likely to mect. 
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A Gulde to the History of Sclence 

A First Guide for the Study of the History of Science, 
with Introductory Essays on Science and Tradition. 
By Prof. George Sarton. Pp. xviii+ 316. (Waltham, 
Mass.: Ohronica Botanica Co.; London: Wm. 
Dawson and Sons, Ltd., 1962.) 7.50 dollars. 


A History of Sclence 

Ancient Science through the Golden Age of Greece. 
By George Sarton. Pp. xxvi-- 646. (London: Oxford 
University Preas, 1958.) 63s. net. 

NTUDENTS of the history of science must sooner 
S or later come acroas the name of George Sarton, 
either as an author or in his capacity as editor of the 
international ly Ists, one of the most widely 
read iodi dealing with the subject. Isis was 
founded by Dr. Sarton, and has been edited by hım 
continuously since it first appeared in 1913 until the 
end of last year. As well as being a prolific writer, 
Sarton has lectured on his subject at Harvard almost 


continuously from 1916 until 1951. In fact, he is one 


cf the select few who have been able to make the 
study of the history of science their life-work. The 


‘publication, almost simultaneously, of two new works 


from his pen 18 therefore an event of especial interest. 
The first of these works, Sarton would like to be 
known, for citation purposes, as ‘“Horus’’, an allusion 
to the fact that Horus ıs the son of Isis and Osiris, 
the latter, of course, being the title of the occasional 
publication closely associated with Iets. Certainly, it 
can be claimed that ‘“Horus”’ is, in the literary sense, 
an offsprmg of these two publications. This new 
work serves two .. The author first seeks to 
jastafy his claim that the history of sance as & 
whole, and not simply that of one or other of the 
individual sciences, should be more widely studied as 
& major academic discipline. This thesis is elaborated 
in three introductory essays, in which, also, he 
indicates the steps he considers necessary to foster 
and carry out the teaching of this discipline. The 
essays are followed by an extensive bibliography, 
covering the subject ın the wide sense indicated. 
To deal with the bibliography first, the works 
listed are placed under four major headings, as 
follows: A, History; B, Science; O, History of 
Boience; and D, Organization of the Study and 
Teaching of the History of Science. The titles under 
each of these headings are again divided into sub- 
headings totalling, in all, twenty-six; and finally 
each of the secondary headings is further sub-divided. 
Of the secondary headings, we may mention, as 
examples, under (A), historical methods ; under (B), 
Boientiflo methods and the philosophy of soienoe, 
catalogues of scieniiflo literature, general scientific 
journals, and national academies and  soientiflo 
societies ; under (C), treatises and handbooks on the 
history of science, history of science in special 
countries, history of special sciences, journals and 
serials concerning the history and philosophy of 
science (with a useful addendum of ‘Misleading 
Titles") ; and, under (D), national societies devoted 
to the history of science, and the teaching of the 
history of science. A short introductory note precedes 
each of the twenty-six main sub-divisions, and many 
of the individual entries are annotated. Further 
assistance to users of the bibliography 18 given by an 
author index conta: of 1,500 names. It 
is expected that the book will be used mainly by 
Englsh-reading students, and their needs are given 
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riority by lsting surtable books in English, or in 
translations, whenever possible. If such are 
not available, then, in the case of texts in the less 
familiar languages, French or German translations havo 
been given cle See over the originals. The author 
has refrained almost entirely from the temptation to 
add remarks oritioal of particular entries, but has, 
wherever possible, given references to the aritical 
reviews or short notices published in Tsis, a courso 
which is probably more satisfactory from the student's 
point of view. 

The bibliography is based primarily on the author’s 
own library, and is poppers from the biblo- 
graphies regularly publi in Isis (which, by now, 
it is olaimed, must include some 75,000 entries). 
Some idea of ite scope can be gained from the fact 
that it occupies about 250 pages, and that the number 
of titles approaches 2,000. At the same time, no 
claim is made that it is exhaustive, and readers 
familiar with the subject in general, or specialiats in 
the history of particular sciences, will doubtlees call 
to mind some works that, in their opinion, might 
deservedly have been included. The author disarms 
oriticiam on these grounds with the statement that a 
general bibliography of this sort cannot do more than 
assist & scholar; and adds the sound advice that, 
though every investigation should begin with a 
bibliography, it ought to end with a better one. 

It 18 regrettable that the author has found it 
necessary, on the score of labour and expanse, to 
exclude biographies of soientiste. These often provido 
valuable material for students. Users of the biblio- 
graphy are advised to make their own lists, but this 
18 not an easy task for the inexperienced, particularly 
if livmg out of reach of a first-class reference library. 
Apart from this criticism, the book admirably fulfils 
the purpose expressed in ite full title. It is an exoel- 
lent guide to the history of science, and 18 believed 
to be the only book of ia kind. To obtain the 
information here compreased between the covers 
of one conveniently sized book, 1t would be necessary 
to search the pages of Isis for the past forty years. 
It should prove extremely valuable to students, 
Tesearch workers, teachers, librarians, and in fact to 
all in any way interested in the history of science, or 
some special branch of science. 

A notioe of “Horus” would not be complete with- 
out some further reference to the three introductory 
essays that occupy the first si or 80. These 
are based on three lectures delivered by the author in 
Europe, with the expreas object of explaining the 
Meaning and purpose of the history of science. In 
the first, entitled “Science and Tradition”, Sarton 
discusses the revolutionary change that has resulted 
from the major scientific discoveries, not only in our 
way of life, as & result of their practical application, 
but also m our outlook on the world as & whole, and 
on the universe around us. The change, he states, 
though it has taken place slowly, is one from a soianoe 
ancillary to theology, or divine revelation, to the 
modern conception of science as the search for truth 
irrespective of its consequences. Sarton’s fear is that, 
accompanying this change, the destruction of good 
traditions is place concurrently with the 
elimination of the bad ones. He is apprehensive that 
we ste ing into an age in which tho rule of 
technocrats rather than that of true scientists 18 in 
the ascendant. He concludes this locture by pointing 
out that, while most educated people realize tho need 
for the study of history for political purposce, they 
do not yet realize its function in the reconoiliation of 
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science with the humanities, or for the humanization 
of goienoe. 

The second leoture has & somewhat misleading 
title, ‘The Tradition of Ancient and Mediæval 
Science’, and might more aptly be called '"The 
Transmission of Ancient Science through the Agee”. 
In ıt the author discusses the fragmentary and inoom- 
plete state of our knowledge of the science of the 
ancients, that is, broadly speaking, of science as it 
existed before the invention of printing stimulated 
the accurate recording and wide distribution of 
knowledge. Much has been lost, but it is still 
posable that our knowledge of this early period may 
yet be enlarged through the patient study of old 
manuscripts and inscriptions by philologists and 


archeologists. 
nna Bac by means of his firat two lectures, 
readers that it is worth while teaching 
Oe as tales but he admits that acceptance 
of this view will not be universal, and may not be 
. In his third lecture he discusses whether, in 
fact, it really is possible to teach the history of 
science, a8 & whole, as distinct from the histories of 
particular sciences, which, not surprisingly, have a 
much wider appeal. He indicates the nature of the 
opposition likely to be encountered. There are, first 
of all, those who reject the past as something not 
worth worrying &bout, being permanently finished. 
Secondly, there are those scientista who realize the 
importance of political and social history, but are 
not interested in the history of science, because the 
scientific ideas of the past are definitely inferior to 
those of the present, and therefore would not repay 
the effort of studying them. They are concerned 
only in the perfectibihty of science. These two 
groups, Sarton feels, are historically blind, and there 
18 no hope of overcoming their lack of interest. 
Into & third group Sarton places those ignorant, 
and therefore us friends, men of science. 
perhaps & majority, who admit an interest in, and 
may even be enthusiastic about, the history of 
science, but scarcely realize the necessity of studying 
it. They regard it as & relatively simple matter, and 
unoritically accept aa good any book on the subject 
(how they can do otherwise without making & special 
study of the subject is not stated). This latter class, 
Sarton claims, quite fails to realize the difficulties in 
the way of arriving at truth in historical matters: 
or that, though history may be easy to read, it does 
not follow that it 1s easy to write. Sarton thinks 
they will only too readily answer that it is poesiblo 
to teach the history of sciance, but will diam:se ıt as a 
task so easy that it can safely be left to inferior minds. 
Sarton’s thesis is that historians of science must 
know both science and history, and that the most 
perfect knowledge of one is insufficient without some 
of the other. He claims that a his- 
torian of culture is not qualified to discuss the history 
of science if he lacks any kind of scientific training 
and, similarly, that even the most distinguished men 
of science are not qualified to discuss the history of 
their subject if they lack historical sense. Good 
intentions are not enough, and, Sarton states, there 
are few historians of science fully qualifled for the 
tæk of teaching their subject. It is all a matter of 
training; but the training, if different from that 
ordinarily required for & historian or & scientist, is 
not necessarily more difficult. Nevertheless, if it is to 
be taken seriously, there can be no doubt that the 
history of science as & whole must be regarded as a 
major discipline. 
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This 18 the counsel of perfection, but it 18 & thesis 
that ought ultimately to receive universal acceptance, 
as general interest ın and knowledge of the history 
of science grows, and there are encouraging signs 
that it is growing, even among profeasional historians. 

Sarton’s other, his latest, work on the history of 
science goes back to the Golden Age of Greece, when 
philosophers had more time to think, talk and 

. Those who know the author's earlier three- 
volume “Introduction to the History of Science” 
will, no doubt, wish to know what is the relation of 
the latter to this new product of his pen. The 
“Introduction”, & work covering the period from 
antiquity up to A.D. 1400, is an elaborate treatise 
and bibliography, & reference work not intended as 
& book i De end straight through. The new work, 
on the other hand, is intended to meet the needs of 
students and general readers, rather than those of 
the research worker. It contams the essence of the 
course lectures given by Sarton at Harvard during 
the past thirty or 80. Though complete in 
iteelf, it is only tho f first of & series of eight volumes 
in which the author intends to take his reader up to 
the preeent day, and covers, in time, only the period 
from the dawn of history until the end of the fourth 

B.0. It specifically excludes any special gio 
of early Hindu and Ohineee science, not because these 
are without importance, but on the ground that they 
lack significance for Western scientists, pU eee 
has been influenced mamly by Hebrew and G 
thought, and scarcely at all by that of the Chinese 
and the Hindus. 

This book cannot be noticed m detail here, but the 
name of the author iB sufficient guarantee that 
perusal will be rewarding; and industrious readers 
will no doubt look forward to the appearance of the 
further volumes promised. They will form e fitting 
monument to Sarton’s life-work. 


BIOCHEMISTRY OF 
PHOSPHORUS COMPOUNDS 


Phosphorus Metabolism 

A Symposi on the Role of Phosphorus m the 
Metabolism of Plante and Animals. Vol. 1. Sponsored 
by the MoCollum-Pratt Institute of the Johns 
Hopkins University. Edited by William D. McElroy 
and Bentley Glaas.  (Contributaiod No. 28 of the 
MoColhim—Pratt Institute.) Pp. xv-+762. (Baltimore, 
Md.: Johns Hopkins Preas; London: Oxford 
University Press, 1951.) 805. net. 


VEN the briefest account of major advances in 

bioo durmg the past two decades could 
not fail to include the developments in the chemustry 
and physiology of pe compounds; for in 
this field we have witneesed trul y spectacular pro- 
græs. Looking back, however, af cannot but be 
impreased by the sucoessrve changes in the attitude 
of biochemists towards the role and the mode of 
action of epee compounds in Nature. Thus, 
for example, about 1930, it was popular to discuss ' 
the APE of ‘anergy linkage’ (‘energetische Koppel- ' 
ung’); this notion, while it &ttributed to & phos- 
phorus-containing such as adenosine- 
triphosphate the position of an &gent which plays & 
part in anergy exchange, did not, however, provide 
any materal basis for the actual mechaniam of this 
process. From 1984 onwards that somewhat vague 
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idea of ‘anergy linkage’ acquired & new meaning with 
the discovery of the ‘Lohmann reaction’ and ‘Parnas 
reaction’, when it was demonstrated for the first time 
that adenosmetriphosphate is involved in & direct 
intermolecular shift of phosphate groupe, from the 
phosphorylated mtermediary producta of glycogen- 
olysis to creatine. For some years following these 
findings the term ‘energy ' was largely gban- 
doned in favour of the concept of ‘chemical linkage’ ; 
before long, however, it emerged again (1941), this 
time in an enturely new guise, with emphasis on the 
phosphate bonds in &denoametriphoephate as the site 
at which the free energy 18 stored, and whence it can 
be dispensed in response to the demands of metabolic 
processes. 

Another significant change concernmg the phos- 
phorus-containing coenzymes, which began to take 
shape more recently, has been the growing awareness 
that the function of these substances is by no means 
restricted to the metaboliam of carbohydrates, but 
that they are instrumental also in the decarboxylation 
and trangmethylation of amino-acids, the synthesis 
of peptide bonds, carbon dioxide fixation, photo- 
synthesis, oxidation of fatty acids, formation of 
acetyloholine and certain other scetyl-transfer 
reactions. In fact, with discoveries in the field of 
phosphorus compounds and pec A se BS fol- 
lowing each other at an ever-inoreasing pace 
remains scarcely a branch of biological eee 
which could claim to have their impact. 
Nothing can illustrate the above statement in & more 
realistic and convince anner than the sym 

ae age Duci um held in June 1951 st the 

ltum—Pratt Institute in Baltrmore, the pro- 
ico of which have now &ppeared as a book 
containing no fewer than fifty papers dealing with 
different aspects of phosphorus metaboliam m plants 
and animals. Thee are by no means conventional 
review articles. They are surveys by specialists who 
were recruited from among active investigators intent 
on reporting end discussing not So much what was 
being done by others, but rather the results of their 
own original research. Each subject is introduced on 
a broad basis by one speaker, and then elaborated 
further by additional contributions of several other 
investigators. 

The subjects thus covered include the metabolism 
of polysaccharides and disaccharides (Haseid, Doudo- 
roff, Hehre, Sutherland), fructose (Slein, Taylor), 
hexosephosphates (Leloir, Cohen, Lipmann), triose- 
Phosphates, pentosephosphates (Horecker, Racker, 
Dische) and nucleosides (Lampen, Schlenk); the 
biochemistry of inorganic pyrophosphates and meta- 
phosphates (Schmidt), A (Novelli), 
pyri oxal phosphate (Gunsalus) and uridine pyro- 
phosphate compounds (Park); the metaboliam of 
phosphorus-containing coenzymes (Kornberg); the 
role of inorganico ions in phosphorylations (Lardy, 
Najjar); thermodynamiog of phosphate bonds 
(Lrpmann, Oeesper, Koshland) ; a series of articles on 
acetyl-transfer reactions (introduced by Barker), and 
another on oxidative phosphorylations (Hunter, 
Green, Lehninger and others); and finally, & number 
of particularly interesting papers together 
under the title of ‘Utilization of Phosphate Bond 
Energy in Biological Systems", which includes oon- 
tributions on muscular contraction, bioelectricity, 
bioluminescence, synthesis of peptide bonds, carbon 
dioxide fixation and trangmethylations. 

The symposium exhibits several commendable 
features; in particular, it deserves praise for the 
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akilful avoidance of overlapping in the treatment of 
the various subjecte, and the care with which it has 
been edited and published ; the inclusion tn extenso 
of the discussions greatly enhances its value, especially 
to those actively engaged in this or in allied fields. 
It can be said without exaggeration that in ite peculiar 
collective form it is one of the most comprehensive 
treatises on the subject of phosphorus metabolism 
available at present. T. MANN 


CLIMATOLOGICAL MAPS FOR 
THE BRITISH ISLES 


Climatological Atlas of the British Isles 

(Air Ministry: Meteorological Office. M.O. 488.) 
Pp. viit189. (London: H.M. Stationery Office, 
1952.) 525. 6d. net. 


COMPREHENSIVE climatological atlas of the 

British Isles has long been awaited, for, since 
the days of Buchan, Mill and Bartholomew, & steadily 
growing mass of standardized observations has arisen 
to satisfy the publio need. In this atlas the incidence 
and distribution of ten major climatic elements— 
pressure, wind, temperature, rainfall, snow, thunder, 
humidity, sunshine, visibility with fog, and oloud— 
are very thoroughly delineated in upwards of a 
hundred and fifty maps and diagrams, printed with 
clarity and effective colouring. A folding orographical 
map can be opened for comparison with those of 
climate, which abound in material for discussion. 
There is, for example, a splendid set of maps of 
average means of relative humidity at 13.00 hr. 
whereon the moist atmosphere of eastern Ireland 
gives food for thought. Likewise, the unpleasing 
frequency of winter fog on the Great North Road 
from Newark to Ferrybridge is sternly revealed. 

Climatological mapping for islands so diversified 
is not easy; on the whole, the compromise here 
adopted is effective. Yet the drawing of isopleths 
among an irregular scatter of observations subject to 
numerous environmental variables is & geographer’s 
technique which is not everywhere evident. Many 
readers will turn with intereat to some of the smaller 
mape—for example, the enterprising effort to show 
the average date of the first and last screen frost 
(p. 48).  Misapprehensions may arise here; er 
masses being what they are, the chances of early and 
late frosts in the potato country of south Lanoashiro 
are, in my opinion, unlikely to be represented by tho 
wopleths bere given. Scrutiny of recent data from 
Strathy or Kettins will soon show that the bleak 
pastures of Caithness or the broad ploughlands of 
Strathmore are not given fair representation by the 
map on p. 49, which shows them receiving less than 
half the number of frosty nights ascribed to the Eden 
valley. Maps showing absolute extremes (p. 47) are 
they might reasonably 
have bean extended to include more stations over a 
longer period. 

Representative tem ture data are, however, 
difficult to choose and map, and the lke appliea 
to other climatic elements; moreover, caveats aro 
entered in the text (for example, pp. 31 and 128). 
Future editions might include diagrams giving 
approximate corrections for altitude or site factors, 
as the effects of the latter are tolerably constant. 
Some further representation of the variability of 
monthly rainfall would be welcome. 
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Among minor points, on p. 29 the November 
extreme up to 1940 should be given as 70? F.; on 
p. 117 the choice of Cullompton's 1,101 hours of 
sunshine in 1912 as “lowest on record" is odd when 
in the same year many stations had both lower totals 
and lower percentages. On p. 183 the same ordor of 
tinte has been used to grade both visibility and fog. 
Misprinta, for example Marton on p. 80, are very rare. 

The success of the many maps must bo set against 
the few open to oriticiam. Numerous detailed maps 
and tables—for example, those showmg exceptional 
rainfalls, sea-breeze effecta, and frequency of low 
cloud and sunny days—are welcome and opportune. 
Admurable informative notes and useful references 
are added. The diversity and clarity of the material 
thus officially presented render this atlas not only 
indispensable as & reference but also good value; 
minor points can easily be remedied in a second 
edition. Such an atlas provides a lively stimulus to 
all who would discuss tha future welfare of Great 
Britain. QORDON MANLEY 


INDIAN VIEWS ON PLURAL 


SOCIETY 


Caste and Class In Indla 

By Prof. G. 8. Ghurye. Pp. vii+246. 
Popular Book Depot, 1950.) 15 rupees. 
Group Prejudices In Indla 

A Symposium., Edited by Sir Manilal B. Nanavati 
and O. N. Vakil. Pp. 223. (Bombay: Vore and Oo., 
Ltd., 1951.) 17s. 0d. 


OF. G. S8. GHURYE'S “Caste and Ola in 

India” is in effect a second edition of his ‘“‘Oaste 
and Race in India”, published in the ‘History of 
Crvilization”’ series in 1932. The chapter (5) on ‘Race 
and Caste" in that first edition, and the appendixes 
which related to it, have been, wisely on the whole, 
omitted in the present volume, and hence no doubt 
& change has been in the title. Chapters 8 
and 9 in the first edition, called there “‘Caste : Recent 
and Contemporary" and ‘‘Conolusion’’, are expanded 
into Ohapters 7, “Caste and British Rule", and 8, 
"Caste and Nationaliam", ninth chapter bemg 
added on ''Clase, its Role", while there are some 
other additions in earlier ohapters. The first four 
chapters still constitute an excellent conspectus of 
the caste system, which Prof. Ghurye is admirably 
qualified to grve, and these form the most valuable 
part of the book. On the elementa of caste outside 
India he is not quite so happy, as his insistences on 
psrallels with Rome and with medieval Europe, for 
example, are not really valid. Claas distinctions are 
world wide and have not infrequently involved some 
restriction of, or even prohibition of, intermarriage 
between classes; it is the peculiarly Indian element 
of taboo involymg pollution &nd consequential puri- 
fication which distinguishes caste from mere class. 
Prof. Ghurye correctly states that Anglo-Saxon laws 
laid down a rule of endogamy, but there is very good 
reason to suppose that ‘laws’ of that kind merely 
laid down what the lawgiver regarded as an ideal of 
bohaviour; and, in any event, to on to say that 
“by the fifteenth century m this rule of 
endogamy had almost vanished’ gives a very false 
impreasion of English society from the time of Kmg 
‘Alfred onwards, to say nothing of any changes due 
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to the Norman Conquest, when Anglo-Saxon laws 
were superseded by Norman. When dealng with 
the origm of the caste Bystem, Prof. Ghurye seems 
to Jay too much emphasis on the racial factor, which 
by itself would no more have given rise to a caste 
system 1n India than it has done anywhere else. 

In his chapter on ‘Ceste and British Rule", the 
author indicts the British for not having taken more 
effective measures to abolish caste and for not having 
ignored caste in ita recruitment to Government 
servioe, & policy which, if pursued, would have filled 
the southern Indian services, at any rate, with 
Brahmans to the virtual exclusion of other castes. 
But discrimmative recruitment was probably an 
inevitable corollary of abstention from anti-caste 
legislation, and that 18 & measure which, in view of 
the religious sanctions of caste-obeervance, would have 
been oontrary to the pledge given by the Crown in 
1858, and could in any event only be successful if 
undertaken by Indians themselves, since caste 18 still 
an integral factor in Hindu society, and very strongly 
entrenched there. When Prof. Ghurye states that 
ever amce the Indian Mutiny 'the Indian Army has 
been studiously purged of the higher castes”, he 1s 
making a flat misstatement, since many Rajputs and 
some Brahmans have continuously played an ım- 
portant part in the composition of the Indian Army. 
Actually lower- (not higher-) caste Hindus had been 
eliminated from the Bengal Army by 1803, when the 
‘clase’ system of recruiting was restored, ao that whole 
regiments consisted uniformly of Brahmans, or of 
Rajputs, eto. The final chapters amount in effect to 
an axhortation to abolish caste, and the author is to 
be commended for realizing that an attempt to 
return to the four varna of the Vedio age, as recom- 
mended by Mahatma Gandhi, would be no less 
detrimental if achieved than it is actually in practice 
impossible. But he should be more careful in his use 
of authorities at second hand; a failure to verify 
his references has led him to asoribe to Sir F. Bartlett 
words which, though doubtless he would agree with 
their content, he most certainly never expressed. 

Prof. Ghurye is also one of the thirty-one con- 
tributors to “Group Prejudices in India: a Sym- 
posium”’, edited by Sir Manilal Nanavati and O. N. 
Vakil. This volume has the very commendable 
purpose of focusing the attention of the Indian public 
on the causes of tension, rivalry, and antipathy 
between cultural, religious, and economic groups 80 
numerous in Indian society. The contmbutors are 
divided into sx sections: culture and prejudices, 
religions and prejudices, social ieee politica 
and prejudices, mimorities and prejudices, 
miscellaneous. Unfortunately, the contributions are 
extremely uneven and, together with a few objective 
and useful contributions to the study of, and there- 
fore towards the elimination of, prejudice, there is 
some sermonizing, & good deal of rather frothy 
platitude, and some sheer fustian. Generally speaking, 
the contributors blame Great Britain for encouraging 
group antagonism by a deliberate policy of ‘divide 
and rule’, and although the editors point out that the 
political unity of the Indian peninsula was first 
brought about by British rule, one contributor goos 
BO far as to accuse the British of having deliberately 
created in 1917 the non-Brahman versus Brahman 
antagonism in south India, which had become vocal 
at least as early as 1840. Writers seeking to elimmate 
prejudice would carry more weight and sound 
more convincing if they refused to be blinded by it 
themselves. J. H. HUTTON 
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Wörterbuch der mathematischen Wissenschaften 
Band 1: DeutsohEnglach. Von Dr. Leo Herland. Pp. 
235. (London : Hafner Publishing Co., Ltd., 1951.) 245. 


TR book 18 a first attempt to fill & need long 
felt by mathematicians for a specialized technical 
dictionary. It will be of considerable help to research 
students who, with little previous knowledge of 
German, are faced with the task of reading & good 
deal of poire eee in German, such as the “‘yellow- 
backs" or ‘Ergebnisse’? tracts. The book is well 
prodded. A large type has been used in the printing, 
and this makes for unusual clarity. Numerous aross- 
references are given under many of the key words 
which occur in widely differmg branches of the subject, 
and altogether the author has produced a commend- 
able and relatively complete work. 

However, there are some serious omissions, such as 
the following. The words Verband, schlscht, Zelle 
and Spaltung, all commonly occurring in non- 
specialized branches of mathematics, are missing. 
In geometry, which the author curiously emphasizes 
by separating it from the main stream of mathe- 
matics, the omiasions are particularly serious. 
Examples are Hauptdretkant, Doppelgeschlecht, Leit- 
kurve and Resteckni#. It would help a geometer if, 
under cross-referencing, the words Konstantenzahl, 
Hullflachs and adjungierte Flàche appeared. And 
what about abzáühlende Geometris? This does not 
appear under Geometrie, and for abzåhlen the mean- 
ings given are ‘count, denumerate’, but not the usual 
translation ‘enumerate’. Incidentally, I cannot find 
the verb ‘denumerate’.in the “Oxford Concise 
Dictionary’, so this translation of abzdhlen is not to 
be recommended on the grounds of common usage. 
Another word, AuffOsung, is used in algebraic geome- 
try to refer to the ‘resolution’ of singularities, but no 
cross-reference to this is made. Apart from omissions 
such as these, there are some inoorreot translations : 
perfeki (algebra) should be ‘complete’, and mehrdeutig 
in function theory 1s, literally, ‘many-valued’ and not 
‘ambiguous’. 

If these omissions and errors oan be rectified m a 
second edition, the book should be in great demand 
among mathematicians. L. 8. GODDARD 


Physics as a Career 
By Norman Clarke. Pp. 70+9 plates. (London: 
Inatitute of Physica, 1052.) 6s. net. 

HE author of this book, Mr. Norman Clarke, 18 

the deputy secretary of the Institute of Physioe 
and he has spent most of the past seven years, as he 
reminds the reader in the preface, talking, writing 
and listening to physicists, intending 
employers of physicista ; this fact ab sufficient 
to commend the book as useful and authoritative 
guide to those seeking a career in physics. Tnaddition, 
as many members of the Institute can testify, par 
tioularly thoee who have consulted Mr. Clarke with 
regard to problems concerning salaries, conditions of 
employment and training, and im connexion with 
applications for posta as physicists, his sound advice 
apd wide experience have been invaluable. His 
knowledge with regard to these matters is now made 
available to & wider public, and it is to be hoped 
that it may stimulate those who have the talente to 
study and take up fessional careers in physica. 

The author deals briefly, in separate sections, with 

physics and its applications, professional education 
and qualifications, poeta in industry, the universities, 
government service, technical colleges, schools, 
research associations and work as hospital physicists. 
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Details of the salaries and prospects of promotion in 
these various poete are clearly stated. In the four 
appendixes, useful factual information 

technical colleges recognized by the Institute of 
Physics as training centres, and the various research 
associations of the Department of Scientific and 
Industrial Research, is given, in addition to & short 
bibliography of books about science, and the addressea 
of the various physical societies and associations of 
physicists. The illustrations are interesting and lend 
tone to the book, but are superfluous to the text. 


Under the Red Sea 

By Hans Hass. Translated from the German by 
James Oleugh. Pp. 208+47 plates. (London: 
Jarrolds Publishers (London), Ltd., 1952.) 165. not. 


ONSIDERABLE publicity is being given in 
the ress to the possibilities of loaving 
this to pon ee worlds beyond our own. Much 
more &ooeesible than Mars or the moon, however, 18 
& world on which man has stil barely set foot: the 
world beneath the seas, where ‘‘the surface of tho 
water is the sky .. . and the waves are its clouds”. 
The fascination and enchantment of it oan be judge! 
from some of the superlative photographs which 
liberally illustrate this book by Dr. Hans Hass. 
Outstandmg are & series of nme pictures of tho 
manta, Manta birostris Walbaum. Very great oredit, 
too, must be given to the author’s courage and con- 
siderable swimming skill m obtammg these. 
Unfortunately, ıt is the photographs alone which 
commend ‘Under the Red Sea” to the serious 
attention of biologiste. The text contains httle of 
scientific worth and presents, for the most part, 
a rather trite and superficial account of the author’s 
brief acquaintance with the Sudan, the Sudanese and 
its British officials. Quite unexpectedly, howevor, 
there are here and there of vividly deserip- 
tive writing, a8 when he portrays some exquisite 
coral land- (or sea- ?) scape, or in desaribing the 
sensations of being alone in this underwater world 
with & myriad of animals of unknown habits. At 
such times he writes with a passion for this environ- 
ment as great as that of & countryman writing of the 
countryside he loves. ALAN J. Broox 


Les négritos de l'Ile de Luçon (Philippines) 
Par Dr. E. Genet-Varcin. (Ouvrage publié sous los 
auspices de la Société d'Anthropologie de Paris.) Pp. 
260. (Paris: Masson et Cie., 1951.) 1200 francs. 

HIS is a study of the pygmy skeleton, with 

special reference to material from the Philippine 
island of Luzon. The material consists of the remains 
of fifteen adult males, fourteen females, two adoles- 
cents and five infanta and is probably the most 
complete collection of Negrito skeletons yet made, or 
ever likely to be made. It is a great pity, therefore, 
that the measurements of the individual crama and 
other bones have not been inotuded, as this omission 
makes the publication useless for tive studies 
making use of modern biometrical iques. Mean 
measurements when based on such & small sample 
oan be very misleading, and this omticiam applies 
even more strongly when they are compared with 
means relating to other groups of pygmies where the 
numbers on which the means are based are even 
more inadequate—in some cases merely & single 
specimen. Any conclusions derived from this study 
must therefore be regarded as hypothetical until they 
can be supported by more complete data. 

G. I. JONES 


812, 


SCIENTIFIC 


HE thirty-seventh annual exhibition of scientific 

instruments, organized by the Physical Society, 
was opened by the’ ident of the Vra dE Prof. R. 
Whiddington, on April 18. the 
governors and heads. of Meis of the Imperial 
College of Scienoe and Technology, London, for oon- 
tinuing to allow the use of the College for the purposes 
of the exhibition, he remarked, ‘TI feel certain that 
those whose hospitality we enjoy feel, with the Council 
of the Physical Society, that this exhibition not only 
meets & need but also does a most useful service to 
the community whioh we are all in our several ways 
trying to serve. . . . Whenever, in recent years, I 
look through the Handbook, I am reminded of the 
time when, as & young man, forty years ago I started 
research at the Cavendish Laboratory, Cambri 
on & topic to do with electrons. I was warned 
certain well-meaning friends of the serious mistake 
was making in entering a fleld destined in the near 
future to become arid, dull and uninteresting. How 
wrong they were! In looking through the 800 or 
more pages of our Handbook, what & large number 
of exhibitors are connected in one way or another 
with applications of particle. physics, in particular 
electron physics. This is not the time or place for me 
to compare the work of the modern electron physicist 
with that of his forbear in physios of the last oentury, 
War mae interesting to reflect even for a moment, 
as I to may we are now doing, on the many 
similar principles used in both eras. The resulta 
to-day are really staggering, whether you look at the 
university laboratory devoted in the main to research 
for 1ta own sake, or the industrial and service research 
laboratories where equal fun and interest is to be 
found, but where applications are made more directly 
to human amenities and defence. I firmly believe, 
and J am sure that all with knowledge of the position 
will agree with me, that this exhibition does much 
to show the scientific world what apparatus and 
instrumenta are available—and what books are avail- 
&ble—to help in the great work". 

The exhibition was open for ftve days, April 18-17 

inclusive. The numbers amounted to 


while the exhibition was open, that is, from 10 a.m. 
to 8 p.m. inoluding the lunch hour. This time only 
one exhibit was housed in the Huxley Buildings, the 
xia exhibition. baing staged in tho koperal College: 

Three disoourses were delivered by eminent 
scientific authorities: (1) ''Seismio Study of the 
Ocean Basins”, by Dr. E. O. Bullard, director of the 
National Physical Laboratory, Teddi 
“Partiolea, Pellicles ; Pigments, Paints 
by Dr. L. A. Jordan, director of the Paint Research 
Btation, Wein A and (3) ‘‘Scintillation Counting 
and its Medical plications’, by Prof. W. V. 
Mayneord, head ac the Department of Physios, 
Royal Cancer Hospital, Fulham Road, London. 

Dr. Ballard's dinocume was given on Tuesday 
eveni April 14. After referring to geological 
inethods: used hn atadyiig the moli earth “above 
sea-level, he pointed out that direct information 
about the geological structure of the floor of the deep 
oceans is necessarily meagre. The rocks are not only 
hidden under several miles of water, but are usually 
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also covered by several thousand feet of sedimenta. 
Oceanic geology has therefore to be carried on by 
indirect methods, and conclusions drawn from the 
die nd ambiguous indications of gravity, magnetic 
seismic measurements. Of these, the seismic give 
the most detailed information. The ftrat marme 
seismic observations were made before the Second 
World War in the relatively shallow seas covering 
the continental shelf on both sides of the Atlantic. 
Since the War the work has been extended to tho 
deep oceans, and results of great interest for geology 
have been obtained. In shallow water the instruments 
o&n lie on the bottom, but in deep water this becomes 
impracticable and a method is used in which both 
the explosive and the iving device are 
at & depth of only & few hundred feet from the surface. 
The receivers are hydrophones hung beneath buoys 
fitted with radio-tranamitters. Results have been 
obtained up to distances of 80 miles using only a few 
hundred pounds of ep aive They show the struoture 
of the greeter part of the oceans to be quite different 
from that of the continents. The-discontinuity which 
occurs at about 35 km. under the continents, and 
represents the base of the earth’s crust, is only about 
5 km. below the floor of the oceans. The sediments 
in the ooeans are not so thick as had been generally 
supposed and are usually leas than 8,000 ft. m thick- 
ness, a8 compered with 8,000-16,000 ft. over the 
continental shelf. From the measurements of velocity 
in the various layers below the ocean, the 5-km. 
layer of rook underlying the sediments is 
to be basalt (velocity 6-5 km./seo.), whereas the 
deeper-lying basic rook, having & higher velocity of 
sound (8-1 km./seo.), is ico baby olivine. The results 
at present available represent only a few points 
scattered over & vast area, but nevertheless are of 
great signifloance for geological theory. 

The second discourse, by Dr. L. A. Jordan, was 
given on Wednesday evening, April 15. He illustrated 
the im ce of physical considerations in research 
applied to paint technology, b ie id the transition 
fram the generel ole to ihe: part 
in terms of nature endi ens. &nd the 
effects of refractive index and other physical con- 
ditions on colour and special properties as well as on 
general behaviour. Similarly, considerations of the 
media used in peint technology were shown to bring 
in rheological considerations and other aspecta of 
classical physics. It was shown that particle sixe has 
a profound effect on the colour shade of & pigment, 
and that large apparent variations of colour oan be 
produced as the colour of the background is varied. 
Dr. Jordan directed attention to the infra-red and 
ultra-violet reflexion from paints and referred to the 
mnportanoe of these factors on the painting of tanks 
exposed to desert heat, and to ships’ camouflage. 
Viscous and elastic properties of paints can be 


measured by & torsion pendulunt method, and the 


properties of painta, it was pointed out that they are 

non-Newtonian fluide showing thixotropio behaviour. 
The conjunction of pigment and medium, oon- 
stituting paint, brings notable forces into play. 
Examples were shown of carbon black in oil forming 
equispaced parallel ‘diffraction’ linee, mottling effects 
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during flotation, and the effecta of temperature 
gradients during flotation. Pigment flotation in 
paints regarded as & dynamic phenomenon has been 
the subject of special study at the Paint Research 
Station. A cimematograph film illustrating this work 
waa shown. A striking effect ‘like oil on troubled 
waters’ was shown when a trace of silicone fluid was 
introduced into the surface of a pigment—oil mixture, 
all trace of cell formation (mottling) being immediately 
destroyed. 

Prof. W. V. Mayneord delivered the third discourse 
on Thursday evening, April 16. He pointed out that 
the use of crystalline and liquid scintillating media 
in conjunction with electron multipliers has now 
become an important technique in modern physics. 
He outlined the development of the subject and 
discussed the underlying physical principles. The 
high sensitivity -of the system for & detector of small 
linear dimensions makes the method applicable to a 
number of important problems. As & proportional 
counting system, the scintillation method has appl- 
cations in gamma-rey and iole pet py, 
Prof. Mayneord described applications of scintillation 
counting to the deteotion measurement of radio- 
active isotopes introduced into the human body, 
including recent attempta to form visual and photo- 
graphic images of the spatial distribution of redio- 
active materials. The importance of such applications 
to ‘cancer research is obvious. 


Details of the exhibits and demonstrations staged 
by about 150 exhibitors are to be found in the 
Physical Society’s "Handbook of Scientific Instru- 
ments and Apparatus, 1953"*. This handbook is 
essentially’ a reference book, well printed on art 
paper and profusely illustrated by half-tone repro- 
ductions, valuable to all those interested in the use 
of scientific instrumenta in industrial, ‘service’, or 
ac&demio research and in the teaching of science in 
schools and technical oo The exhibits oover 
the whole fleld of scientific instrumenta and the 
materials used in their construction ; the exhibitors 

include a large number of industrial firms, the 
. government research laboratories and some university 

r&torieg. 

On this occasion a tour of the exhibition revealed 
& weloome increase in the number of ‘dynamio’ 
exhibits (that is, demonstrations, or working models) 
relative to ‘static’ (that is, not functioning) exhibits. 
Although there is, of course, much of interest in 
statio exhibita, & simple demonstration is always 
more attractive and o more convincing. With 
suoh & large number of interesting exhibits it is not 

le in this brief review to mention more than a 
ew, piokéd more or leas at rendom. Inventive 
ingenuity was often displayed not only in the instru- 
ments themselves but also in their names, for 
exemple, holiday detector, peophometer, xerograph, 
eto. A ‘holiday’ is, in fact, a pin-hole in the protective 
coating of a steel pipe-line. If such pin-holes are not 
detected and filled before the pipe is buried in the 
ground, they form & possible source of corrosion. 
Pre-heating the gas and air supply to & bright-red 
heat makes it possible to use a gas-eir hand-torch to 
melt a l-mm. diameter platinum wire. The torch is 
very convenient for brazing and copper-soldering. A 
reciprocating drill apered ab ultrasonic frequency, 

* Handbook of 4009, as 
shown at . xli 202 -ÀT?, 
G , 1 Lowther Gardena, Prince Consort Road, London 
.W.7.) 6&.; by post, 7s. od. 
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using & magnetostrictive transducer at 22 ko./sec., is 
used for the rapid drilhmg and cutting of brittle 
materials when & paste of carbide abrasive is fed to 
the vibrating tip. The absence of any rotary motion 
renders this type of instrument particularly useful 
for drilling holes of any required shape and for 
making cuts and depreasions in materials which are 
difficult to machine by more conventional methods. 
A square hole was cut in a thin plate of glass in a 
minute or so. Two types of watch rate-recorder were 
exhibited, the first being a oathode-ray tube indicator 
and an oscillator of variable adjusted in 
such & manner that the rate of the watch could be 
read off directly from & dial. The second is & 
printing machine, which records tbe watch ticks on 
& tape carried by a small synchronous motor con- 
trolled from & orystal oscillator. This not 
only gives the rate of the watch but also permite of 
detection of faults in the movement to a high degree 
of accuracy. The Science Museum, South Kensington, 
exhibited the original Milne-Shew seiamograph 
designed in 1914 ; instruments of this type are easily 
maintained and are used extensively for general 
recording at seismological stations through- 
out the Beji As usual, & wide range of vacuum 
pumpe and vacuum equipment socessories was on 
view. 
A demonstration was provided to illustrate the 
strain-free cutting of soft metals when it is desired 
that the cut edge shall be free from strain, as in the 
X-ray determination of preferred orientation. The 
method consista in the removal of positive ions from 
the workpiece by an electric condenser discharge across 
a amall gap to the cuttmg electrode and quenching 
the discharge in oil. This produces & precision cut, 
free from strain. A general purpose digital com- 
puter for mathematical and soientiflo work em- 
ployed a rotary magnetic disk as & ‘store’. Dynamic 
storage in the registers of the arithmetic unita was 
obtained by magnetostriction delay lines. With 
this arrangement combined ‘with an electric type- 
writer, tables of gines and cosines for every degree up 
to 90? could be worked out in & few seconds and 
out to nine places of decimals in a few minutes. 
The high speed of the machine was also demonstrated 
in tabulating the second, third and fourth powers of 
numbers. The Imperial College Mathamstios Depart- 
ment demonstrated & large automatic computing 
machine performing all the basic operations of 
arithmetic on igit binary numbers. This was 
housed in the H Buildi Exhibition Road. 
The Hydraulics Research Station (Department of 
Scientific and Industrial Research) exhibited & wave- 
height analyser in operation. This device measures 
each wave from & trough to the following crest using 
& series of probes dipping into the water. The result 
is recorded as & count on one of thirty-two telephone 
message registers and stops after 300 waves. The 
effective wave-height and the height distribution can 
then be determined. A ing machine 
for examming the roundness of such parts as balls 
and rollers, ball and roller races, pistons and cylinders, 
with electrical indication of departure from ideal was 
shown to give magnifications of inaccuracies in steps 
from 50 to 10,000. An ingenious device for measuring 
air flow (as & spirometer for use with small animals) 
was shown by the Ohemical Defence Research 
Establishment (Ministry of Supply). The air-flow 
carries a soap film along & tube towards & pair of 
electrodes at the exit end. Oonnexion of the electrodes 
by the soap film operaies a relay and counting 
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system which records the event, breaks the film and 
creates & new film at the inlet end of the meter. 
Another demonstration by this Establishment showed 
how large drops of liquid oan be freely supported in 
an upward stream of air. The technique employed 
for this purpose has been used successfully in an 
investigation of the mechaniam of atomization when 
freely supported drops are shattered by high-speed 
air streams. 

In the ultrasonic fleld & number of exhibits showed 
the latest developments in barium titanate trans- 
ducers for flaw detection, high-power treatment of 
liquids, eto. It is well known that the amplitude of 
& tuning fork must be constant to maintain an 
accurate . “A fork was shown which incor- 
porated & novel device for maintaining a constant 
amplitude. It was also shown how a smusocidal 
e.m.f. of constant frequency could be derived from 
the vibrating fork. An attractive exhibit staged by 
the Signals ‘Research Establishment (Ministry of 
Supply) demonstrated the synthesis of speech from 
signals having & low ‘information-rate’. Slowly 
varying parameters ifying the resonant fre- 
quencies of the vocal cavity system and the excitation 
applied to it serve to produce synthetic speech of 
good intelligibility. A samewhat unusual type of 
exhibit combined a chemical balance with an electric 
furnace for the study of change of weight during a 
prolonged heating process. A two-pen electronic 
recorder registers the variation of weight during the 
process. The Royal Aircraft Establishment (Ministry 
of Supply) showed the operation of & pyroheliometer 
for use in aircraft, designed to measure the solar 
radiation incident on the aircraft while in flight. In 
another exhibit, by the Servioes Hleotronios Research 
Laboratory, it was shown that amorphous selenium, 
which is in the visible region, tranamita 
radiation in range from the near infra-red to 
centimetre wave-lengths. Optical components such 
as lenses and prisms can be made by simple casting 

The Technical Optics Section of the Imperial 
College gave & fine series of demonstrations of optical 
devices. Perhaps the moet popular of these was the 
one desling with stereoscopic pho hy and 
projection. The photographs were with & 
‘Verascope’ camera and projected with a pair of 
Aldis fihm-strip projectors through ‘Polaroid’ filters. 
The three-dimensional picture was viewed with 
‘Polaroid’ spectacles. The projectors were provided 
with various adjustments for odntrolling the relative 
overlap of the two projected pictures as part of a 
general study of problems im stereoscopic vision. 
The xerograph, to which reference has already been 
made, was shown to be & prooem of photographio 
Image reproduction which on & simple 
application of electrostatics & photoconduction 
mechaniam in golenrum. By this method it is possible 
to produce either & positive or & negative picture in 
about & minute, without the usual wet chemical 
processing. Two stands exhibited what is described 
as the flymg-spot microscope. The object on the 
microscope stage is by & blue-violet light 
from a oethode-r&y tube and the transmitted light 
received on & sensitive multiplier photoeleotrio oell, 
the output of which is used to modulate a raster on 
& monitor tube. The latter showed a bright, very 
- much magnified image of the microscopic object. 

Permanent magnets in which the pole-pieoes are 
sintered as an integral part of the magnet assembly 
of ‘Aloomax’ or ‘Alnico’ were exhibited, m forms 
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suitable for moving-ooil instrumenta, high-frequency 
generators, dynamo rotors, eto. By this sintering 
process it is now poasible to obtain a low reluctance 
path across the junction of the permanent magnet 
and its soft iron poles. An interesting development 
in accumulators was shown in which silver itive) 
and zinc (negative) form the active plates. Standard 
production sizes range from 0-5 to 40 amp.-hour 
capacity having weights ranging’ from $ oz. to 28 oz. 
The voltage of each oell is 1:5. A new application 
of the now familiar resistance strain-gauge was 
exhibited in the form of & submarine pressure meter, 
the out-of-balance of the bridge being used to indicate 
pressure, depth under the sea, weight, eto. Direct- 
writing electrocardiographs were demonstrated using 
a hot-wire stylus recording on thermo-senaitive paper. 
This form of recording is almost frictionless at the 
Stylus point, and the hot wire makes a very clear 
black line as it burns off the ethyl cellulose coating 
of the recorder paper. An Admiralty research estab- 
lishment demonstrated a comparator for magnetic 
materials of low permeability, based on a principle 
devised by Prof. A. O. Rankine, with & range of 
permeability of 1-00001-1-0008. This device could 
give direct indications of the permeability of materials 
such as distilled water or ‘iron-free’ copper. A. quick- 
acting sensitive hygrometer is formed from an 
anodized aluminium wire coated with a thin layer of 
porous conducting material (for example, ‘Aquadag’). 
The oylndrical oondenser thus formed | strongly 
absorba water (and other vapours), chante 
increasing its di io constant. The instrument 
was demonstrated as an atmospheric humidity 
recorder, and as a detector of moisture in soils and 
at a number of points in a water-soaked piece of 
timber. A valuable aid to medical research, of a 
type mentioned by Prof. Mayneord m his digoourse, 
was & scintillation counter demonstrated under con- 
ditions representing typical hospital use. It comprises 
an eleven-stage photesmdlee lion tube, an inter- 
changeable phosphor and a wide-band amplifler. A 
lead collimator mounted in front of the crystal is 
used to define the sensitive zone of the instrument. 
A contamination meter has bean designed expreealy 
for civil defence which will measure accurately the , 
ivity of flasion products on olothing, eto., 
in terms of mulli-rontgens per hour at a speoifled 
distance. The instrument can be used on a table 
allowing ‘suspected’ persons to flle past the probe, or 
it can be carried around in & haversack, probe 
(containing a Geiger counter) being brought near the 
suspected areas of contamination. Beta-ray thickness 
gauges, serving to measure or control the thickness 


‘of manufactured materials in the form of strip, foil 


or sheet, now appear to be in general use in numerous 
mdustries manufacturing paper, metal foil, lino, 
rubber, plastics, eto. A number of exhibits gave 
demonstrations of this useful device. The use of 
radioactive tracers in the study of furnace gas flow 
is now & possibility. By introduoing & pulse of radon 
at the air intake, and scintillation counters to measure 
ita concentration in gas samples taken at various 
points, valuable information on the furnace behaviour 
is obtained. 

The exhibition of work by apprentices and learners 
was most impressive. The flne examples of glass- 
blowing, optical glass work and metal work left one 
with the feeling that there is plenty of yo talent 
coming along which is quite capable of upholding the 
high standard of craftamanship in the British scientiflo 
instrument industry. This year, the Silvanus P. 
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Thompson prize for the most meritorious performance 
was &warded to R. G. Munro (of the Marconi Wireless 
Telegraph Co.). Most of the entries were of & very 
high standard, and the selection of the prize-winner 
must have presented & very difficult problem for the 
judges. 

As usual, an exhibitors’ meeting was held during 
the exhibition to discuss possible improvements in 
the organization of future exhibitions. The Council 
and Exhibition Committee of the Physical Society 
are to be congratulated on yet another successful 
orhibition. A. B. Woop 


FUNCTION AND LOCATION OF 
ENZYMES IN CELLS 


T a, meetmg of the Royal Society on March 12 

the subject of ‘The Function and Location of 
Enzymes in Oele” was discussed by a number of 
workers from Great Britain and abroad. 

Prof. J. Z. Young (Department of Anatomy, 
University College, London), in opening the dis- 
cussion, emphasized that the essence of the problem 
is to develop methods of high resolution. Much can 
be done by centrifugation and other methods of 
seperation, but in the end we shall have to depend 
upon microscopy. Full use of microscopic methods 
would involve improvement of means of measure- 
ment, and a step in this direction might be found in 
the development of the technique of the flymg-spot 
microscope. He also directed attention to the need 
for adequate models with which to speak about the 
Kreis of P boxer within the cells, &nd sug- 

p the techniques of information 
theory foe mien odo fal to biochemists in this respect. 

Dr. H. Holter (Carlsberg Laboratory, Copenhagen) 
described his experiments with the large amcba 
Chaos chaos and discussed the possibility of separation 
of different phases within its cytoplaam by oentri- 
fugation of the living cell. As test enzymes for these 
investigations, he chose succinic dehydrogenase, 
dipeptidase and catheptio proteinase, the last an 
enzyme likely to be difficult to localize because it is 
especially sensitive to autolytic changes, of whioh it 
is itself a mediator. 

After cutting centrifuged amcosbe into heavy and 
light portions, it was found that their dipeptidase 
content was equal, which means that it is not 
associated with any centrifugable oell constituent but 
occurs throughout the oell in the hyaloplasm. On 
the other hand, the proteinase and suooinio dehydro- 
genase were clearly displaced towards the 
pole and are presumably bound to the mitochondria. 

Compersblo resulta were obtained by the technique 
of centrifugal separation after homogenization, ee 
that the proteinase is liberated by this 
the oell constituent to which it is idusll; atis Seen 
Dr. Holter emphasized that homogenization tech- 
niques must, however, always give rise to equivocal 
resulta because the hyaloplasm is insoluble in water 
unless autolysis oocurs. 

Prof. J. F. Denielli (Department of Zoology, King's 
College, London) discussed the difficulties involved 
in the identification of the sites of phosphatase action 
by cytochemical techniques. He showed that phos- 
phatase is found at sites concerned with active 
transport, such as the brush border of the proximal 
convoluted tubules of the kidney, epitholial cells of 
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the small intestine end ailk-secreting glands. He 
went on to develop ths thesis that the enzyme is 
concerned particularly with making energy available 
for contractile proteins. Thus considerable amounts 
of phosphatase are found along chromosomes and 


“during new collagen formation. During discussion of 
P IA ia were 

i y Prof. O Darlington and others, who 
were doubtful whether the essociation of phos- 
phatases with, for example, nucleoli, could be regarded 
ag evidence of their action upon contractile proteins. 

The distribution of enzymic activities of the mito- 
chondria of pea i were then discussed by 
Dr. D. D. Davies (Department of Botany, University 
College, Hull), who presented strong evi enoo that the 
enzymes responsible for the Krebs oyole in plants 
are closely associated with the mitochondrial fraction. 
Each step of the Krebs cycle was demonstrated by 
chromatographic identifloation of products in par- 
tially inhibited 

Dr. 8. J. Holt (Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical School, London) de- 
soribed the development of new staining techniques 
for the intracellular localization of enzymes, beginning 
pes the necessity of finding readily penetrating 

ic substrates of low molecular weight, but 

yielding nd insoluble products. The oxidation of 
indoxyl to indigo has been found to meet most 
i tas for a chromogenic reaction. The 
reactions of various substrates derived from indoxyl 
have been investigated and several found which are 
very suitable for the revelation of esterases. Tho 
chief problems are to obtain a precipitate of negligible 
ity and to prevent diffusion effects. Using 
substrates such as JP-homoindoxyl aoctate and 
5 : 7-dichloroindoxyi acetate in the presence of suit- 
able oxidizing agents, it is possible to show fino 
details of the distribution of esterases in motor 
end-plates and, for example, in the cells of the 
kidney, liver and pancreas. Methods for phos- 
phatases have algo been developed, and extension to 
other enzymes is well advanced. During discussion 
of this paper, it was suggested that false localizations 
might be obtained, due to the activity of oxidizing 
enzymes producing an indigo at their site of action. 
Dr. Holt replied that this had been fully investigatodl 
and that the same localizations were found in the 
preeenoe of high concentrations of oxidase inhibitors. 

Dr. F. R. Johnson (Department of Anatomy, 
University of Sheffield) presented slides, prepared by 
the Gomori technique, of the distmbution of alkalino 
phosphatase in the epithelial oells of the small 
intestine. He showed that the appearance of the 
deposit of cobalt sulphide depends on control of tho 
last steps of the technique and is related to the 

and age of the ammoniuni sulphide solution 
used. Under suitable conditions, a bilaminar dis- 
tribution of the enzyme is seen in this tissue and 
also in kidney proximal convoluted tubules. Prof. 
H. A. Krebs pointed out that this distribution 
corresponds to that expected from suggested bio- 
chemical mechaniams of transport; but Prof. Daniclli 
was doubtful whether the bilaminar appearance could 
be regarded as truly reflecting the distribution of the 
enzyme in the living oell. 

Experiments showing that dipeptidease activity is 
a property of polynucleotides were described by Prof. 
F. Binkley (Emory University School of Dentistry, 
Georgia), who has been able to isolate a non-protein 
fraction from pig kidney which hydrolyses dipeptides 
such as oysteinylglyoine. This activity is not 


decreased by proteolytic enzymes, or in 

directed. to remove all proteins, or 
by heating to 80° O., or concentration by evaporation 
on & water-beth. Further evidence for the absence 
of protein was obtained the negative result of 
standard protein testa by the fact that the 
material did not induo antibody formation. Ultra- 
violet absorption spectra were typical of nuoleio acids, 
and chromatographic analysis showed od cor- 
relation with the properties of polynucleotides. Prof. 
Binkley emphasized that there is no evidence to 
suggest that any dipeptidase is a protein, and no real 
surprise should be caused by the discovery that they 
may be something other than protein.  Eleotro- 
phoretically homogeneous preparations oould be 

prepared by extraction with aqueous &oetone and 
autolysis at 60° O. 8 fractional pre- 
cipitation with ethanol leaves the active component 
in the t, and & crystalline product oan be 
isolated of extremely high activity compared with 
that of proteolytic enzymes composed of protein. 
Bome of the difficulties of this i tation were 
mentioned, particularly that ribonuclease or snake 
venom does not destroy the enzyme activity, except 
at a low pH at which activity is rapidly lost even 
without added However, these enzymes 
do combine in 1:1 di porion with the active 
material and inhibit it. seoond difficulty is that 
commercial nucleic acids are not active as dipep- 
tidases ; but they may be made active by a purification 
procedure. Further experiments have shown that 
plant viruses have similar peptidase activities and 
that these are actually enhanoed by digestion with 
Pee enzymes, 

In the discussion of Prof. Binkley's paper, no 
convinoing difficulties in his interpretation were 
raised. Prof. J. D. Bernal emphasized the extent to 
which our views on protein synthesis would be 
clarified if we could start with the presumption that 
nucleic acids were themselves proteolytic enzymes. 

The localization of im muscle were dis- 
cussed by Dr. S. V. Perry (Sahool of Biochemistry, 
cider R showing in particular that adenosine 

cannot be free in the oell. The myo- 
es bably contain bound adenosine triphosphate 

Sud (ha. mitochondria an enzyme responsible for 


splitting i 
Prof. A. Claude (Laboratory of Cytology and 
Canoerology, University of Brussels) 
described his methods for separating cells into 
fractions of distinct particle size and enzymic activity. 
ee eee even with small differences of 
, sharp separation is poemible by suooeesive 
tion, though this may be interfered with 
ed dad, compared quantitative 
quantity of glycogen obtained 
by ocentrifugati by chemioal separation, m 
also clearly illustrated the value of this techni 
& preparative method by showing gram samp. 
cell constituents isolated in a short worki ae: 
Prof. Ol&ude then surveyed the morphological 
features of oells and discuased the fine structure of 
mitochondria, as revealed by electron microscopy. 
In conclusion, he pointed out the need for developmg 
more refined centrifugation techni save for the further 
separation of similar particles, such as 


University of Sheffeld) outlined experiments on the 
distribution of ions and inorganic substances in cells. 
He emphasized that an understanding of these dis- 
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tributions depends our treating the cell as not 
being in osmotic rium, for the oamotio pressure 
in & cell may be two dr three times that of the blood 
plasma. The pert ique that the cell is enveloped 
by a semi-permeable membrane i8 not POT 
because there are many intracellular 

saintly’ subelanoes AY- tkua penetra “the ecl ard 
yet not gain acoess to all parts of it. Distribution of 
sodium ions is maintained by the mechanism of a 
'sodium pump' aotively removing the ion, and this 
may occur not only at the cell surface, but also at 
surfaces within the cell. 

Experiments with slices of guinea pig brain and 
kidney cortex in which the potassium loas and sodium 
gain were studied were next described by Dr. R. E. 
Davies (Department of Biochemistry, University of 
Sheffield). Under proper conditions reversible inter- 
changes can be recorded. The water content of the 
tissue depends more on ite metabolic activity than 
on the composition of the medium. Thus the turn- 
over number of sodium ions to oxygen consumed was 
very high (5,000 : 1),-and it is necessary to postulate 
an energy- system between entry to and 
escape from the cell. Treatment with dinitrophenol 
unlinks the process of transport from its energy 
sources and allows acounulation of sodrum within 
the cell. The whole of the sodium and potassium 
content of a oell waa found to be able to in 
a very short time. Dr. Davies then presented evidence 
that these activities are controlled by enzymes 
located in the mitochondria. Fractions consisting 
mainly of mitochandria are thus able to concentrate 
ions and pump out water. 

In closing the discussion, Prof. Young thanked the 
contributors for the various original observations 
reported ing the day; he directed attention to 
the fact that only mention of & new model was 
Prof. Krebs’s comparison of the cell with a leaky 
ship kept afloat by pumps. 


SAMPLE TABLES FOR THE 1951 
CENSUS OF GREAT BRITAIN 


[e pest, the General Register Offloe has often 
been severely criticized for ita delay in the pub- 
lication of the results of the decennial census of 
population. The critics often ignored the fact that 
the professional staff of the Office was very small, and 
that they had to cope with the routine work of the Office 
in addition to the census. It is therefore moet oredit- 
able to the Office that a summary of the main 
resulte of the 1951 census came into the hands of 
the publio within nineteen months of the date of 
enumeration", 

This was only made possible by the decision—for 
the first time in the history of cansuses in Great 
Britain—to make a preliminary analysis of & sample 
of 1 per cent of the census schedules. Sampling had 
an additional advantage—tebulations which would 
have been prohibitively expensive and complicated 
in & full census were quite feasible for a sample. A 
sample of census achedules is algo likely to be more 
accurate than an ad hoo inquiry: the completion of 
the schedule is compulsory, and sample selection can 
therefore be strictly controlled. The problem of 
non-response is minimised, and there is probably 
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more goodwill among the general public towards the 
oengus. The sample itself will be so large that 
sampling error will be negligible, and it is therefore 
to be hoped that the samplmg procedure will be 
continued in the future. Although the sampling error 
18 neghgible, it is unfortunate that it is not discussed 
at greater length in the introductory pages. Those 
responsible for the pubhoation of the report surely 
owe & duty to the public to explain their working 
methods fully, rather than treat them as esoteric 
mysteries. This is & small point; but there has 
recently been a general tendency on the part of those 
at the Office to explain their working methods m 
such general terms that ıt is not possible to follow 
their work in detail, so that criticiam is made unduly 
difficult. (For example, the number of ‘schedules’ 
drawn in the sample as distmot from the number of 
‘persons’ is nowhere given.) A second mnovation must 
be gratefully mentioned. For the first time for 4 
hundred years, the resulta for Great Britain are given 
in & single volume. It is to be hoped that the co- 
operation between the two registrars-general of 
England and Wales and of Sootland will contmue, 
and that the national tables of the full census will 
also be given for Great Britain as & whole, as well 
as for the two constituent countries. It has bean one 
of the minor irritations of persons working on British 
population figures to have to work with two different 
fat volumes, and occasionally to discover irritating 
minor differences in the definition of terms. 

The sample tables m the two parts are numbered 
consecutively, so that the report may be regarded as 
a single whole. It 18 divided into different sections, 
and it would be invidious as well as presuming to try 
to deal with the results and their mgnrfloance m a 
short article. I shall therefore content myself with 
describing the tabulations, indicating the mnovations 
and commenting on same of the methods. 

Ono of the main functions of the census is to give 
detailed statistics for local areas. In a 1 per cent 
sample the details must necessarily be less extensive 
than 1n a full enumeration, and the local tabulations 
are confined to the counties and larger towns. There 
18 one welcome innovation, however: the provision 
of separate tables for the seven large conurbations 
centred on London, Birmingham, Manchester, Liver- 
pool, Leeds, Newcastle and Glasgow. 

Ages, Marital Condition, Ocoupatrons and Industries. 
These subjects are, of course, the main concern of the 
oensus-t&ker. The treatment follows conventional 
lines, but there are some minor innovations. The 
occupations are divided into thirteen ‘socio-economic 

' in addition to the conventional five so-called 
social classes’. Any attempt at social olaemrfloation 
which 18 based on occupations only must of necessity 
be rough, and oan at best only approximate to what 
the sociologist understands by ‘social class’; but 
given these limitations, a division into thirteen groups 
will, of course, be much more useful than one which 
makes use of flve groups only, particularly when 
housing and fertility differentials are studied. 

From the tables it is possible to obtain mformation 
about the structure of the population by sex, age, 
marital status, occupation and industry, and about 
some of these factors in combination. One can study 
the age structure of the labour force, the number of 
women in different industries, the extent of the 
employment of marred women, and simular topics. 

Housing and Structure of Private Households. The 
census defines & private household as a “‘single person 
living elone or & group of individuals voluntarily 
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living together under & single menage in the senso of 

ing the game living room or eating at the samo 
table ; boarders and domestic servants are included 
in the household with which they are enumerated as 
also are visitors when such are present. But & 
lodger or group of lodgers having or sharing separate 
accommodation to themselves should have been 
enumerated on separate schedules and are thus 
treated as separate private households, distinct from 
the main ocoupymg household of the dwelling, 
whether or not they rely on the latter for incidental 
gervice in the matter of room cleanmg, food prepara- 
tion, eto.". 

It wil be seen that the definition of & private 
household 18 necessarily a little vague, and that 
ambiguities are bound to arise. In the case of lodgers 
there is an almost infinite gradation botween the 
boarder who lives en famille, on one band, and the 
lodger who merely rents & room to sleep in and has 
no dealings with the reat of the household, on the 
other ; and in marginal cases it 18 difficult to ensure 
uniform treatment. Moreover, there is the problem 
of visitors. It is not very easy &dmunistratrvely to 
allocate visitors who are away from their homes back 
to the area of their usual residence. It seems likely 
a priors that members of small households are more 
likely to be mobile than those from larger ones, go 
that errors do not necessarily cancel out. It is also 
evident that the term ‘private household’ is not 
synonymous with the term This confusion 
has been partly caused by the use of the latter word 
in previous censuses. 

The iables show the total number of households 
by size and by number of rooms occupied, distinguigh- 
ing m general those households which have to shaio 
a dwelling. Crowding indices can be calculated from 
these data. It should, however, be borne in mind 
that the number of rooms in the dwelling is obtained 
by the enumerator in the course of a hurried visit. 
Though substantial inaccuracies are unlikely, these 
figures are probably of & lower reliability than tho 
rest of the census data. 

The foregoing remarks also apply to a new feature. 
In 1951 enumerators were instructed to inquire 
whether the household had the exclusive use of piped 
water, cooking stove, kitchen sink, water closet and 
fixed bath, or whether any or all of these amenities 
were shared with another household. The tabulated 
answers make ıt possible to compere housing con- 
ditions in different parts of the country. 

The second volume begins with tables showing 
inform&ion on household structure. The households 
are classified by the number of earners and the 
number of children that they contain; but it is the 
section next following which is of partioular interest. 
Here an attempt is made to study in greater detail 
the structure and composition of private households, 
and, for this purpose, visitors have been excluded. 
Households are divided into those containing ‘prmmary 
family units’ only—that is, consisting morely of the 
head of the household, his or her spouse, children, 
ancestors and unmarried sibs of the head, and 
resident domestic servants. Such households form 
86 per cent of the total contamed m the sample. In 
tho remaining ‘composite’ households, the members 
not belonging to & primary family unit have been 
further analysed into ‘family nuclei’ consisting of 
married couples or lone parents with their children. 
Compoaite households containing such nuclei were 
regarded as leas stable than other composite house- 
holds, as it wes believed that they would m most 
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cases desire separate acoommodation of their own. 
Their number and distribution would give one index 
of the amount of involuntary ‘doublng-up’ that 
exists. It was found that roughly a half of all com- 
posite households contamed family nuolei, the large 
majority of these consisting of married children of 
the head or his spouse. 

This tabulation will not be repeated for the full 
census. It is therefore regrettable that the data are only 
broken down by geographical region and that no 
attempt has been made to obtam information regard- 
ing household structure by occupation or social class. 
Such information has not previously been available, 
and ite publication might throw some light on the 
nature of the. housmg problem which we are facing. 

Education. One of the new questions included m 
the census related to the age at which full-time 
educational instruction had ceased. For some incom- 
prehensible reason, the question was confined to 
males and occupied females, so that no information 
is available about the education of housewives (whom 
the census authorities still regard as ‘unooccupied’). 
Moreover, the are ioularly difficult to 
interpret at present, as the education of many persons 
was interrupted by the Second World War and 
continued after demobilization, so that the’ pro- 
portion whose education ends comparatively late 
may well be abnormally high. More valuable results 
may be obtained at the next census, when the 
question should, however, be re-phrased, as the age 
at which education ends is only one of the factors 
influencmg what might loosely be described as 
‘education status’. 

Fertility of Marriage. In the present census 
questions relating to the fertility of marriage have 
been asked for the first time smoe 1911. All married 
women under the age of fifty were required to state 
the date of their present marriage, the total number 

- of children born alive to them, and whether they had 
given birth to a live child in the year preceding the 
census. The information is tabulated in & special 
section of sixty , and the tables are well set 
out. The limitation of the questions to women under 
the age of fifty is, however, utterly incomprehenmble 
and most deplorable. It means that no comparisons 
can be made with the fertility e ienoe of older 
women who bore the greater part of their children in 
the early nineteen-twenties. It is true that the sample 
census of the Royal Commission on Population taken 
in 1946 will remedy some of the defloienoy, but it 
is by no means certam that the materal will be 
comparable. 

Information is made available about the distn- 
bution of married women by duration, 
age at marriage and total number of children. The 
figures for social class and socio-economic group are 
analysed, and the women who bore a child in the 
year preoedmg the census are separately distinguished. 
It is thus ible to obtain data on differential 
fertility without having to marry vital registration 
and census statistics, in which occupational and 
other definitions may sometimes differ, thus causing 
minor incomparabilities. 

Minor Tabulations. Among other information 

resented there is a table dealing with non-private 

herbi; information regarding birthplace and 

nationality, and statistics on the Welsh- and Gaelio- 
speaking opulation. 

i tad been said to indicate the wealth of 

ma aveilable in the new publication. No full 

sees tna Poss jubet i: Beads anes 1931, and the 
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information is therefore all the more welcome. The 
sample tables will probably contain sufficient detail 
for most purposes. The full evaluation of the data 
will take time, but they promise to throw light on 
some social problems about which hitherto relatively 
little was known. E. GREBENIK 


OBITUARIES 


Sir Francis Knowles, Bart. 


Sm Franas Howse S8rrmoun KNOWLES, fifth 
baronet, who died at Oxford on April 4, at the age 
of sixty-seven, made notable contributions to two 
branches of the complex disorpline of anthropology. 
Like many other &nthropologiste, he his studies 
in a different fleld of knowledge, for he read law at 
Oriel College, Oxford. He then took the diploma in 
anthropol ology at the first exammation held in Oxford 
(1908), and afterwards the degree of B.Sc. During 
1908-12 he taught physical anthropology under 
Prof. Arthur Thomson, helping to place the subject 
on & firm scientific foundation. During that period 
he catalogued and measured two large collections of 
skulls; he also collaborated with Sir Arthur Keith 
in a study of teeth of palmolithic man from Jersey, 
and with Prof. W. J. Sollas in an examination of the 
Aurignacian skeleton from Paviland Cave, Gower. 

He left Oxford to undertake fleld-work among 
the Iroquois in Ontario. In 1914 he was appointed 
physical anthropologist to the Canadian Government, 
a post which he held for five years. His work on the 
skeletal material from the Roebuck prehistoric 
village site, ‘The Physical Anthropology of the 
Roebuck lroquois", was published by the National 
Museum of Canada. A severe attack of typhoid, oon- 
tracted in the field, left bis health permanently 
impaired, and brought his career as a physical 
anthropologist to & premature end. 

Returning to Oxford, Knowles took up the study 
of & subject in which he had long been interested, 
namely, the techniques used by ancient and modern 
Stone Age peoples in the manufacture of therr tools 
and weapons. Using only the materials and tools 
known to have been available to prehistoric man, he 
practised patiently until he had acquired & akill com- 
parable to that of the best craftamen of the past. 
In this way began his long association with the Pitt 
Rivers Museum, Oxford, w. he studied, and added 
considerably to, the prehistoric collections, arranged 
exhibition cases showing the variety of techniques 
employed by stone-workers from ancient to modern 
times, and held practical classes whereby his pupils 
obtained an msight into the difficulties overcome by 
prehistorio man. One of his most important dis- 
coveries was described in “The Manufacture of a 
Flint Arrow-head by Quartzite Hammer-stone'', 
published as the first of the Museum’s “Occasional 
Papers on Technology”. Shortly before his death, 
he completed “Stone-Worker’ 8 Progro” for the 
same series. 

Knowles took nothing for granted, but taught and 
published only what he had learned and verified by 

nal observation and experiment, thus giving 

i value to his work. His scholarship, lus 

enthusiaam for his subject, and the selfleas devotion 

with which he applied himself even to the route 

taaks inseparable from it, were greatly admired by 

his colleagues, who will long remember hm with 
respect and affection. B. M. Busaxwoop 
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Mr. W. M. Jones 


Haa- danih occtired on Maroh 16 of W. M. Jones, 
director of the Ooeanographio Observatory of the 
Department of Scientiflo and Industrial Research, 
New Zealand. Born in Papakure in 1893, he graduated 
in 1914 with honours in mathematics. He was the 
New Zealand Rhodes Scholar of that year and took 
honours in physics at Balliol, Oxford. He served in 
the First World War in the Royal Field Artillery and 
N.Z. Engineers, and, after & few more years at Oxford 
aa demonstrator in the electricity laboratory, returned 
to New Zealand. 

His early magnetic, seismological and other geo- 
physioal work in New Zealand foreshadowed many of 
the discoveries which are of greatest interest to-day, 
and did much to establish the usefulness of scienti 
exploration. In 1950 he was given the task of 
developing ooeanographical research in New Zealand, 
and has done much to advance the systematic study 
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of the waters which influence ite life, climate and 
fisheries. Being mainly interested in the applications 
of mathematics and physica, he has done useful 
Tesearch on waves, the relation between waves and 
microseiams, and the electromagnetic effects of tidal 
streams. 

Jones had & wide interest in goienoe apart from hi» 
own subjects, and an extensive knowledge of Now 
Zealand. He was a very amusing travelling com- 
panion and always found the most interesting people 
to talk to and the most interesting things to do. His 
great fund of anecdotes about his early geophysical 
exploration showed a wealth of good feeling and 
love for his country. In his y days he was & 
representative player of hookey and tennis both in 
Auckland and ın Great Britain. 

Jones’s work was well known in Britain and tho 
United States, aa well as in New Zealand, and he will 
be greatly missed. G. E. R. DEACON 


NEWS and VIEWS 


Royal Institution : 
Sir Lawrence Bragg, O.B.E., F.R.S. 
AxTER the annual meeting of the members of the 
Royal Institution held on May 1, Lord Brabazon of 
Tara (president) announced that the had 
appointed Sir Lawrence Bragg to the offloe of 
Fullerian profeasor of chemistry, resident professor 
&nd director of the Institution’s laboratories, He 
will take up the duties of the Fullerian profeasorahip 
immediately and the laboratory and resident duties 
on January 1, 1954. Sir Lawrence has been Cavendish 
professor of tal physios in the University 
of Cambridge since 1938. Previous to this he had 
been director of the National Physical Laboratory, 
and he had also been Langworthy professor of 
physics, University of Manchester. He brings 
great academic distinotion to the Royal Institution, 
and is worthy to stand in the place of Humphry 
Davy, Faraday, and the many famous scientists who 
succeeded them. Sir Lawrence had a brilliant career 
as a student and Research Fellow at Trinity College, 
Cambridge. In 1915, at the early age of twenty-five, 
he was awarded & Nobel Prize for Physica for his 
work on X-rays and pibe structure with his father, 
the late Sir William who 18 remembered. with 
affeotion by all oo with the Royal Institution 
as not only one of the most distinguished holders of 
the offices his son now receives, but also one of the best 
loved. For his many contributions to physical science 
ater ee era Daol oran. HH and 
Royal Medals of the Royal Society, and honorary 
degrees and distinctions from many universities and 
soientiflo societies at home and abroad: He will brin 
to the Royal Institution not only an unrivalled Fedon 
of sojentific achievement and ience, but also 
those personal attributes of frien and sympathy 
so characteristic of his father. 
Other Officers 


Tax following have been elected officers of the 
Royal Institution: President: Lord Brabazon of 
Tara; Treasurer: Dr. L. H. Lampitt; Secretary : 
Mr. 8. Hobson; M : Mr. L. V. Chilton, Dr. 
A. Clow, Mr. E. R. Davies, Mr. F. P. Dunn, Dr. A. G. 
Gaydon, Dr. R. E. Gibbe, Mr. A. C. Hartle ; 
H. K. Hawkes, Mr. L. B. W. Jolley, Dr. L. A. Tedi, 
Dr. H. Lowery, Dr. A. C. Menzies, Dr. J. H. Bohulman, 
Mr. P. H. Sohwarzsohild, Dr. S. Whitehead; Visitors : 


Mr. H. E. Baker, Mr. F. G. Brown, Dr. H. K. 
Cameron, Mr. A. D. R. Caroe, Mr. J. F. Coalea, Dr. 
H. Heywood, Wing Commander G. e. Hughes, Dr. 
A. R. Kagan, Mr. M. M. Melinsky, Mr. E. B. Alosa, 
Mr. F. Y. a the Hon. me Samuol, Mr. 
W. E. Schall, Dr. L. Simons, Dr. P. C. Spensley. 


Fuel Technology at Sheffleld : 
Prof. R. J. Sarjant, O.B.E. 


Tus University of Sheffield—and indeed the com- 
munity at large—owes much to Prof. R. J. Sarjant, 
who retires fram the chair of fuel technology at the 
end of the academic year. Educated at the Royal 
Masonic School, Bushey, he graduated in chemistry 
at the Royal College of Science, London, afterwards 
receiving postgraduate training there. In 1918 his 
appointment as fuel officer to the research department 
of Hadflelds, Ltd., was the beginning of more than a 
quarter of & century's experience of steelworks prob- 
lems, inoluding those concerned with refractory 
materials and metallurgical engineering. With 81 
Robert Hadfield he published a number of papers on 
the use of solid, liquid and gaseous fuels, gas producer 
practice, alloy steels for furnaces and chemical 
engineering ; and in 1924 he gave the first course of 
lectures on furnace heating at the University of 
Sheffield, the following year publishing in & book the 
results of his pioneer work. In 1937 he was appointed 
& local director of H&dflelda and head of its research 
department, scu rp this position at the end of 
the Second World War on his appointment to the 
Sheffield chair; this chair had been vacant since 
R. V. Wheeler’s death in 1938, and in returning to 
academic life after a succeasful industrial career Prof. 
Sarjant recognized the opportunity for wider service 
and the need for great expansion of university 
training in fuel teahnology. He has always been 
keenly interested in university education in applied 
science, and set about extending his department with 
characteristic enthusiaam. Shortly after his appoint- 
ment, he visited American universities and research 
organizations, and two years later was invited to 
lecture in Spain. He has been associated with many 
Tesearch committees on fuel and allied problems and 
was awarded the O.B.E. for his services to the war- 
time Fuel Efficiency Committee of the Ministry of 
Fuel and Power. Prof. Sarjant was a vice-president 
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of the Institute of Fuel during 1949-51 and in 1950 
was awarded ite highest honour, the Melchett Medal, 
choosing 'Ignipotence'" as the subject of his addrees. 
In this address he deeoribed some of the researches 
in his department, where incidentally there is now 
a record number of postgraduate students; the 
researches include work on ocal chemistry, the 
reactivity, properties and production of metallurgical 
coke, heat transfer, furnace design, smoke repression 
in metallurgical operations, and gasification of low- 
grado fuels. 

Mr. M. W. Thring 


Mn. M. W. Tarma, who guooeeds Prof. Barjant, 
was educated at Malvern College and Trinity College, 
Cambridge, graduating with first-class honours in 
Part 1 of the Mathematical Tripos and in Part 2 of 
the Natural Sciences Tripos. In 1937 he joined the 
staff of the newly formed British Coal Utilization 
Research Association, ing head of the Com- 
bustion Research Laboratory in 1944. Experimental 
and theoretical work on the velocities and ture 
drop in producer gas mains led to the award of the 
Student Medal of the Institute of Fuel in 1938. 
Among his war-time studies were the design of 
portable gas producers and the development of the 
down-jet system of combustion in fuel beds; these 
investigations culminated in & major study of port 
designs in open-hearth furnaces, carried out in 1044 
in oollaboration with Dr. J. H. Chesters, of the 
United Steel Companies, Ltd., and in 1949 Mr. Thring 
wes awarded the Sir Robert Hadfleld Medal of the 
Iron and Steel Institute for studies on open-hearth 
furnaces. In 1946 he took up & new post as head of 
the Physics Department of the British Iron and Steel 
Research Association, later being appointed super- 
intendent and, recently, assistant director of the 
Association. In 1949 he took pert in the early dis- 
cussions leading to the formation of the International 
Committee for Research on Luminous Flame Radis- 
tion, and two yeara later became general super- 
intendent of ita researches. Mr. Thring is,the author 
of a book on ‘The Science of Flames and Furnaces” 
and of many papers on fuel subjecta, and he has made 
valuable contributions to the theoretical under- 
standing of radiation during combustion and of the 
meobaniem of combustion in turbulent jet flames. 


Atomle Energy Research tn Britain 


REPLYING to & question m the House of Commons 
on April 28, Sir Winston Ohurohill stated that the 
Government has set tp a committee, consisting of 
Lord Waverley (chairman), Sir Wallace Akers and 
Bir John Woods, with the following terms of reference : 
"To devise & plan for transferring responsibility for 
atomic energy from the Ministry of Supply to a non- 
departmental organization and to work out the most 
suitable form for the new organization, due regard 
being paid to any constitutional and financial imph- 
cations’. He remarked that considerable strides have 
been made in the development of methods of using 
atomic energy for industrial p , and these 
aspects are now coming very much to the fore. A 
non-departmental organization is considered by the 
Government to be necessary to secure rapid and 
economical development, for both military and 
industrial , and the committee has the taek 
of visting the various establishments concerned 
with the view of devismg & form of organization to 
meet the very special needs of the case. Overall 
policy must remain firmly in the hands of the 
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Government, and methods of financial control will 
have to be devised since 1n the foreseeable future the 
considerable cost will fall on publio funds. The rights 
and interests of existing staff in atomic 
establishments will be fully respected. It p. 
recalled that in July 1951, Lord Cherwell, speaking 
in the House of Lords, aaked for the transfer of 
atomio energy development to some such non- 
departmental agency. 

Atomic Energy Establishments In Britain 


On May 4, Mr. Duncan Sandys, Minister of Supply, 
gave some information in the House of Commons 
about the work of atomic energy establishments in 
Great Britain. He said that Harwell is responsible 
for fundamental research into nuclear physios and 
atomio energy, and provides basic scientific informa- 
tion to the other establishments. The radio-chamical 
centre at Amersham is an offshoot of Harwell. It 
deals with the preparation of radioactive substances 
such as radium, radon, and radioactive isotopes pro- 
duced in the atomio piles, and these are used for 
medical, soientiflo and cept cape S The 
production of fissile material is di from head- 
quarters at Risley, near Warrington, wheré the design 
and planning offices are situated. A factory at 
Springfields, near Preston, produces pure uranium 
from uranium concentrates ; another, at Windsoele, 
in Cumberland, produces plutonium from uranium by 
means of atomio piles; and a third, at Capenhurst, 
in Cheshire, has & gaseous diffusion plant for separat- 
ing uranium-235 from the more abundant isotope 
uranium-238, producing a fissile material which can 
be used as an alternative to plutonium. Research 
work on atomic weapons is carried on at Aldermaston, 
in Berkshire, and ita out-stations at Woolwich and 
Fort Halstead. 


Effects of Tox!c Substances on Wild Life 


A WRITTEN reply by the Minister of Agriculture, 
Sir Thomas e, given in the House of Commons - 
on May 4, stated that the working party considering 
precautionary measures in the agricultural use of 
toxic substances has been reconstituted under the 

i ip of Prof. 8. Zuckerman and will now 
consider the effects of such substances on wild life 
m general. It wil include representatives of the 
agricultural departments, the Agricultural Research 
Council, the Agricultural Improvement Council, the 
Nature Conservancy, the fisheries departments, and 
the Medical Research Council. Ita terms of reference 
wil be: “To investigate the possible risks to the 
natural flora and fauns of the countryside from the 
use in agriculture of toxic substances, including the 
possible harmful effecta for agriculture and fisheries, 
and to make recommendations”. 


Exhibition In the Sclence Museum, 
Historic Books on Machines 


THE second of a series of special exhibitions of 
historic books relative to science and technology was 
opened at the Science Museum, London, on May 1 
and will ramain on view to the publio, free of charge, 
until August 30 (weekdays, 10 a.m.6 p.m.; Bun- 
days, 2.30-6 pm.). The exhibition deals with 
machinery and traces the development of machines 
fram classical trmee up to the period of the Industrial 
Revolution in the eighteenth oentury. Although 
some of the very early machines were exceedingly 
crude in appearance, they often embodied funda- 
mental prinorples which were taken up in later times 
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when materials and methods of construction were 
more developed. The progress of machines increased 
during the Renaissance, and more interest in them 
was stimulated about 1440 when movable- 

printing was invented; it was then possible for 
books to be produced more cheaply and in larger 
numbers. The knowledge spread from Alexandria, 
to Greece, Italy, France, Germany and Britam, and 
by the seventeenth century there was much scientific 
activity, both theoretical and practical, which 
hastened their progress; with the development m 
Great Britain of .the steam-engine during the 
eighteenth oentury, far-reaching economio and social 
changes occurred throughout Europe. e eda 
which great philosophers and pioneers, such as n 
of Alexandria, Archimedes, Cardan, Agricola, Gilbert, 
Galilei, Boyle, the Marquis of Worcester, von Guericke, 
Morland, Papin, Savery, Pascal and Faraday, played 
in the development,of machinery is illustrated by 


many of the books. In general, the exhibition should, 


appeal not only to those with & developed apprecia- 
tion of machinery but also to all who, though they 
may have a slight knowledge of the subject, are 
interested in the materialistic progress of civilization. 
Agricultural Census In Iraq 

Many important facts concerning agriculture in 
Iraq are being revealed for the first time by an 
agricultural and livestook census which was taken 
during the second half of 1952 under the direction of 
the government statistician, Dr. K. G. Fenelan, 
apu au ee e 
at the British Ministry of Food. Every effort is bei 
made to publish the data as idi ae possible: andl 
already reports are available for three out of the 
E (was) into which the country is 
divided for administrative - These reporte 
cover the Provinces of Basre and Amarah 
and show in considerable detail the great diversity 
of conditions under which farming is carried out in 
the country and the great variety of crops which 
can be grown. In Amarah Provinoe, for example, the 
average size of the 488 farms in the area is 8,530 
acres, there being a hundred farms of more than 
three thousand acres each, among which seven are 
more than thirty thousand acres each. In Baghdad 
Province, the 3,821 holdings average 240 sores, while 
in Basra the 18,013 farms average only 15 acres each, 
with some 11,000 farms leas than 2} acres in extent. 
The small size of farms in Basre is partially explained 
by the prevalence of date palm oultivation, whioh 
accounts for nearly one-third of the total area of the 
holdings. In Baghdad Province, there are more than 
three million fruit trees such as , apple, 
pomegranate, lamon and apricot, oom with two 
hundred thousand in Basra and thirty-five thousand 
in Amarah Provinces. The main fleld arope in the 
three Provinces are barley, wheat, rice and maize. 

Considerable differences were found in the amount 
of labour engaged on the holdings. In Amarah 
there is one person for 254 acres, in Baghdad one for 
8 sores in Basra Province one for 3} acres. 
Livestock are somewhat more densely settled on the 
land, there being one head of livestook for every 
3 acres in Amarah Province, 2-7 acres in Basra 
Province and 2 acres in Baghdad Province. In 
addition to the livestook on the farms, numerous 
other animals are maintained by ‘stall feeding’ or by 
pasturing on waste lands. In Centre many 
cows, buffaloes and aheep are stall-fed, while in Basra 
Province many flocks were found pastured on waste 
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lands, which varied in size from a few animals kept 
by imdividual families to immense herds of sheep, 
horses and camels owned by nomadic tribes, some of 
which roamed between lreq, Kuwait and Saudi 
Arabia. Mechanical power is used on about eight 
hundred farms in the three provinces, but nearly all 
of these were situated in Baghdad Province. There 
are, however, eighteen thousand farms, mainly in 
Basra Province, which rely on human labour alone 
without any assistance from either animals or 
Archeological Excavations near Behshahr, Iran 
Tass interesting articles on the excavations in 
the Hotu Cave, Iran, are contained in a recent issue 
of the Proceedings of the American Philosophical 
Sooiety (96, No. 3; June 1952). The first of these, 
by C. 8. Coon, deals with the site itself near Behsbahr 
in the jan See region. Excavations were under- 
taken, and & brief account of them is given. Louis 
B. Dupree next describes the Pleistocene artefacts 
found. These consist both of bone and stone tools. 
There is plenty of material for study ; but the indus- 
tries contain few typical tools which can be linked up 
with finds made elsewhere. Further work at the site 
will be needed before any definite conclusions can be 


- drawn. J. L. Angel in a third article describes the 


human skeletal remains from the Cave. Judging 
from the illustrations, the skull and jaw have been 
excellently preserved. Once again, it would seam 
that the skeletal remains do not fall into any well- 
known category. Obviously the excavatora havo 
discovered an interesting early ocoupetion cave-site 
in an interesting region,.and it is to be h that 
further explorations st Hotu and neighbouring 
sites will enable the authors to determine more 
accurately the age and relationships of the industries 
present. 


Bulletin of the Italian Society of Geophysics and 
Meteorology 


Tua formation of the Italian Bociety of Geophysics 
and Meteorology in 1952 (see Nature, 170, 144; 
1952) has now been followed by the first number of 
the Society’s Bulletin (Bol. Soc. Ital. Geof. Met., 1, 
No. 1; 1953. From the Society at Via Balbi 5, 
Genova ; 8000 lire or 5 dollars a year). The contents 
of this first number inolude a paper on the exploration 
of the ionosphere over the Antarctic by an Argentine 
expedition, reviews of the present state of knowledge 
of cloud physics and artificial ipitation and of 
the relations between the electric field in the atmo- 
sphere and the humidity and quantity of pollution, 
& note on the causes of earthquakes, and reporta of 
scientific conferences and news of recent researchog 
on & world-wide scale. The oover carries a superb 
photograph of a wa ut off the Italian coast. It 
is not planned to publish large original papers by 
Italian geophysioiste in this periodical. Such papers 
will continue to be published in Geofisica pura e 
applicata. 

Press Gulde to British Chemicals and thelr Manu- 
facturers 


Taa Association of British Chemical Manufacturers 
has recently published & small book entitled '"Prese 
Guide to British Chemicals and their Manufacturers” 
(pp. 76; March 1953) and two thousand copies have 
been issued in the first instance to the national, 
provincial and technical prees (including scientific 
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correspondents, editors of learned journals, eto.). 
The first twenty-two pages list the names and 
addreases of 126 chemical manufacturers, with the 
name and telephone number of an individual (often 
two names are grven) who is authorized to supply 
information. A similar short section of two pages 
follows in which thirteen chemical trade associations 
are listed, dealing with special seotions of the 
chemical and closely allied industries. The third 
section, consisting of seven pages, is an alphabetical 
list of chemical products, each one bemg indexed to 
at least one code number that representa the firm 
handling the uot. Finally comes the fourth 
section, forty-five pages long, which contains a list 
of proprietary and trade names, and opposite each 
entry 18 the chemical name aad the firm owning the 
poy ae relating to this booklet should 
be ad to the Association at 166 Piccadilly, 
London, W.1. 


Announcements 


Pror. F. J. M. STRATTON, formerly professor of 
astrophysics and director of the Bolar Physics 
Observatory in the University of Cambridge, has 
been elected president of the Society for Psychical 
Research m succeasion to Dr. Gilbert Murray. 


Tre following appointments have been made in 
the University of London : Dr. C. B. Allsopp, reader 
in physica at Guy's Hospital Medical Bahool, to the 
University chair of physica ape to medicine, ten- 
able at the School; Dr. E. M. Crook, senior lecturer 
in the Department of Biochemistry at University 
College, London, to the Unversity readership in 
biochemistry, tenable at the College. 


Tam second British Instrument Industries’ Ex- 
hibition will be held in the National Hall, Olympia, 
London, during June 80-July 11. The Exhibi- 
tion will cover all spheres of instrumentation in 
industry, medicine, research and education. The 
organizers of the Exhibition are F. W. Bri and 
Sons, Ltd., Grand Buildings, Trafalgar Square, 
London, W.C.2. 


Tus North-Western Branch of the Institution of 
Electronics will be holding its eighth annual exhibition 
of electronic devices at the College of Technology, 
Sackville Street, Manchester, dunng July 15 (12— 
10 p.m.), July 16-17 (10 &.m.-10 p.m.), July 18 
(10 am.—7 p.m.), July 20 (10 a.m.—10 p.m.) and 
July 21 (10 &.m.-9 p.m.). In addition to the usual 
commercial section of the exhibition, there will be & 
Boientifle and industrial research section, incorpor- 
ating exhibits from research associations and the 
universities. 
(1s. 6d. post free) will be available early in July. 
Admussion tickets (available after June 1) and further 
information can be obtained from the secretary, W. 
Birtwistle, 17 Blackwater Street, Rochdale, Lancs. 


A OONFERENGH on nuclear physios at intermediate 
- energies will be held by the University of Pittsburgh 
during June 4-6, the provisional list of topics to be 
covered being beta-decay, nuclear reactions and 
scattering at intermediate energies, energy levels of 
light nuolei, and photo-induced reactions. Further 
information oan be obtained from Dr. E. Gerjuoy, 
Departmen? of Physics, University, Pittsburgh 13, Pa. 

Last year, & meeting for Nobel prize-winners imn 
chemistry wes held at Lindau, Bavaria (see Nature, 
169, 868; 1952), and was attended by nearly & 
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thousand visitors. A amnilar meeting 18 being arranged 
this year, at which-Nobel prize-winners in physics 
will be asked to give addresses; it will be held 
during June 20-July 2. 


A POSTGRADUATE summer school in optical orystal- 
lographio methods, organized by the Department of 
Inorganic and Physical Chemistry of the University 
of Leeds in association with the Department of Adult 
Education and Extra-Mural Studies, will be held in 
the University during August 81-September 11. The 
course, which will be similar to those held in 1951 
and 1952, will provide basio training in the theory 
and the practical use of the polarizing microscope for 
the study of crystals and other birefringent materials, 
and in the apphoations of the instrument in various 
branches of scienco and technology. The general 
aspecta will be dealt with during the first week, and 
during the second studente will specialize in their 
particular group; for example, chemical, mineral- 
ogical or biological. The fee for the course is 15 
guineas. Residence is available at & cost of £10. 
Application forms (to be completed by May 11) and 
further information oan be obtained from the 
Secretary, Department of Adult Education and 
Extra-Mural Studies, The University, Leeda 2. 


Tam report on research at the Royal Technical 
College, Glaagow, during the seasion 1951—52 (pp. 36 ; 
1952), gives & brief summary of research work in 
progress in the various departments, and to each 
account there is appended a list of the more important 
publications by members of the staff of the particular 
department during the year, with the titlea of theses 
approved for higher degrees and iculare of reporta 
prepared. The report replaces the former Journal of 
the Royal Technical College, publication of which has 
now ceased. 


Taa Library of the United States Congress and 
Princeton University are sponsoring & oonference 
on “Islamio Civilization and Culture", to be held in 
Pnneeton, N.J., durmg 8-17, and in 
Washington, D.C., September 17-19. Thirty eminent 
Muslim scholars and intellectual leaders from ooun- 
tres of the Middle East and Ama have been invited 
to participate, and there will be a similar number of 
American delegates. The conference will be con- 
cerned with three aspects of the subject: clasacal 
elements in Islamic oulture; Islamio law and 
society ; and intellectual and spiritual movements in 
Islam to-day. Dr. Bayard Dodge, president emeritus 
of the American University, Beirut, Lebanon, is the 
executive director of the conference. 


A Ler, under their current titles, of periodicals 
received in the Technical Library, Ratoliff Place, has 
been issued by the Birmi Public Libraries 
(pp. 20; 1953). The list shows the Library’s holding 
of each periodical, irrespective of any change of title, 
but does not include 1,250 periodicals and trans- 
actions of societies taken in the General Reference 
Library or the flve hundred received at the Oom- 
mercial and Patents Library. Periodicals with 
distinctive titles are entered alphabetically, neglecting 
the article, but other periodicals published by 
corporate bodies are entered under the names of 
the corporate bodies. 


Errarum. In the list of awards of Commonwealth 
Fund Fellowships ın Nature of May 2, p. 770, for 
“J. M. Willems” read “R. L. Willems’. 
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SOCIAL POLICY AND THE SOCIAL SCIENCES 


ER the broad, general title of ‘‘Social Policy 

and the Social Sciences”, the recently formed 
British Sociological Association arranged ita first 
conference, held i March 27-29 at Queen 
Elizabeth College, London. The ing address was 
given by Dr. Gunnar Myrdal, the executive secretary 
of the Economico Commision for Europe, who dealt 
with the relation between social theory and social 
policy. The whole of March 28 was devoted to group 
discussiona, in which the conference was divided into 
three sections, meeting simultaneously ; and on the 
following morning Prof. T. H. Marshall, after 
reoeiving verbal reports from the chairmen of the 
three groups, summed up on the work of the 


gc icum, 

up began its discussions by considermg 
Es ut ion social scientists could make to 
their main subject, namely, health. Dr. J. N. Morris, 
in introducing his paper on “Changing Needs”, aaked 
the pertinent question what, in our way of living, is 
leading to 80 much inefficiency and disease. Very 
little research, he said, is being carried out on the 
running of the health services, erther to provide us 
with basio knowledge or even to enable us to judge 
how good the services are. More study 18 required if 
we are to know how far we are preserving freedom 
and the essential ideals of democracy. He 
that social scientists might well collaborate with the 
medical profession in acquiring fundamental know- 
ledge that would help us to deal effectively with such 
matters as amoke pollution, the defects of the catering 
industry, and the buildmg industry. Many of these 
problems are social rather than medical; but team- 
work is needed. 

Prof. Ferguson Rodger, in & useful paper, took up 
the theme of changing needs from the angle of the 
psychiatric services. He showed how the scope of 
psychiatry has expanded rapidly from the concept of 
mere custody to a concerted and mtelligent plan 
designed to care for the far greater numbers who are 
incapacitated by neurosis. In spite of this, half the 
hospital beds in Great Britain are devoted to major 
mental illness, and it is natural that we should still 
be hospital-minded and only half aware of the great 
advances in non-institutional psychiatric treatment. 
Prof. Rodger cited, for example, the therapeutic and 
economic value of hostels and day hospitals; the 
dovelopment of the latter means that twice as many 
patients can be treated in the same space, through 
the saving in beds and other night furniture. 

As the discussion went on, it became olear that the 
emphasis was shifting from the consideration of 
medical needs as such to the terra tnoogmia between 
medical and social science. Dr. M. I. Roemer, for 
example, &&ked how social science could help in the 
transfer of new ideas from one oulture to another. 


This means that it should address iteelf to study of. 


the best time for their absorption, as well as the rate 
at which new findings in medical care could be 
digested. Dr. J. H. F. Brotherston carried the dis- 
cussion further by considering, in & thoughtful paper, 
how medical education oould be helped to give the 
student & deeper knowledge of the springs of human 
behaviour. Much could be done, he felt, by showing 
the student the real practice of both medicine and 
social work in the homes of the people: “The medical 


student emerges from training with a well-developed 
scientific approach to disease processes. At the same 
time he may be as ignorant as the next man when it 
comes to understanding his patient as a person whose 
social situation is of the greatest importance in 
determining his reaction to ill-health. His scientific 
training may increase rather than diminish his 
difficulties in this direction’ 

In this way the issue of the pr&otioal contribution 
of social work to medical practice is revealed, and 
its value is generally agreed. A more fundamental 
question, however, was uncovered, so to speak, by 
Dr. Brotherston’s plea for integration. What ır 
social soienoe, and how far oan its practical applica- 
tions be regarded as the core of the subject ? Social 
science is concerned with human behaviour, but 
honour is not satisfied merely by its handing ovor a 
technique to medicine, even 1f rt bears the pleonastic 
title of ‘social medicine’. If social science and medicine 
are to work happily together, then each neods oon- 
fidence in its own techniques, and there must bo an 
agreed common basis of understanding. It may woll 
be that the medical man needs the help of social 
science in therapy, in preventive action—such as the 
limitation of neurosis—and, above all, in framing 
policy through the study of priorities in medical care. 
The fundamentals of social science were again con- 
sidered, by Prof. M. Ginsberg, in his closing com- 
mentary on the conference. While recognizing tho 
great value of the conference in bringing togethor 
workers in so many different flelds, he felt that tho 
meeting as & whole suffered from the vaguenoes of its 
title, especially as it concealed & lack of real know- 
ledge of the terms social science and social policy. 
He argued that & good deal of so-called social research 
is not research in any accepted sense of the term; 
much of it is plain common sense mixed with a 
little elementary physiology and psychology. Thero 
is & profound difference between fundamental and 
applied theory, and therefore the function of somal 


- science proper is to find out the principles themselves. 


Social psychology, for example, is ın danger of being 
overwhelmed with new techniques, aa in the study 
of public opinion. The theoretical side is not being 
Investigated at all, as, for example, the theory of 
publio suggestibility as & basis for propaganda. Tho 
study of the techniques of propaganda and publio 
attitudes do not advance the theory at all. Similarly, 
in relation to values, Prof. Ginsberg pointed out 
the confusion between fundamental studies and 
the operational research which consisia in trying to 
find out what people want. This is & relatively 
smnple matter, he said; but whon one begins to 
criticize what people want, that is where valuos 
come in. 

The group dealing with health further considered 
the problem of co-ordination and integration of tho 
tripartite services under legislation for the National 
Health Service in Great Britain. In many reepeota 
our lack of knowledge of how the Service works is a 
serious matter; and, as Prof. R. M. Titmuss pointed 
out in his paper, there is & great deal of confusion 
not only about the role of the social services but also 
about the theoretical framework within which theeo 
services can be appraised as an integral part of tho 
total performance of the social system. 
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The pepers belongmg to the second section, 
“Design and Plannmg", ranged over a very wide 
fleld, from the broad implications of the Town and 
Country Planning Acta to the more intimate social 
problems of rehousing the . Hitherto, the 
at scientists have been able to do little to influence 

lans, but the fruits of their research have had 
ae ble potential value and ought not to be 
neglected. To the observer of the discussions relating 
to these papers the day's work was stimulating ; but 
sometimes there crept in a doubt about whether some 
of the more basic questions were being missed. There 
were 80 many different views on how the needs and 
sspirations of & planned community could be 
measured; it was therefore disturbing to feel that 
the experta had not reached any solid basis of 
agreement. 

The third section of the conference—on ''"Needs 
and Standards in the Social Bervioes"— began by 
considering social security in the epoch following the 
Bevoridge Report. Recent years have brought about 
developments which were not foreseen when the 
scheme was planned. Ever-increasing demands are 
being made on the central exchequer to supplement 
the allowances paid under national insurance. These 
allowances fal substantially below the minimum 
subsistence requirements as assessed. by the scale of 
need of the National Assistance Board. In 1952, 
24 per cent of the households drawing retirement 
pensions were receiving supplementary assistance 
compared with 18 cent four years previously, 
and the same trend is apparent in the other branches 
of national insurance. Clearly it would be rmpoegible 
to raise the level of contributions to make the scheme 
actuarially sound. Would it therefore be better to 
drop the figment of & contributory insurance and 
finance the entire scheme out of general taxation ? 
Or should one follow some other British Common- 
wealth countries and raise the money through a 
progressive sooial-aecurity tax? In such a case 
should there be progressive rates of benefits, thus 
taking account of the the fact that different people have 
different needs? Would it be aiar to develop 
some branches of social security as oorting 
insurance schemes—for example, Gees os provi for 
short-term arises such &8 sickness or unemployment 
— while financing the remainder out of general 
taxation ! These were some of the questions raised 
in the discussion. There was a general feeling that 
the abandonment of the prinorple of a contributory 
insurance for the purpose of economy and mmpli- 
floation in administration would, in the popular mind, 
entail the abandonment of the right to benefit. This 
right is held dear by working people, particularly in 
regard to unemployment. The imposition of & test 
of need would be considered as harking back to the 
days of the means test and the Poor Law. There 18 
some recent evidence to show that there is still 
reluctance to claim assistance on the part of unem- 
ployed workers. Old people, too, ıt has been said, 
like to feel that they have something which they 
have earned, contributed or ‘put by’ for themselves 
and generally deplore the idea of charity. 

It seems desirable that the purpose of the various 
social-security schemes be thought out and defined 
more clearly with the view of bringing about modi- 
fications designed to meet the needs for which they 
were intended. 

The group turned to subsistence standards and to 
methods of measurement in social science. A method 
of measuring poverty that takes into account the 
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actual purchasing behaviour of people was discussed 
and shows promise of an improvement over its 
precursors. Then followed a discussion on the 
ad: and limitations of social survey tech- 
niques. It was agreed that such investigations could 
provide accurate factual data on the problem of needs 
and standards in the fleld of social insurance, but 
there was a lively debate on their value to the adminis- 
trator in policy-making and in assessing priorities in 
the fleld of social welfare. Here the question of values 
which had obtruded itself many times in the con- 
ference came to the fore. Social soientista cannot 
claim the right to pronounce on how value judgments 
are to be made, but—and perhaps this was a keynote 
of the meeting—they oan provide factual data by 
which such ju can be considered and made 
more rationally. 


INSECTICIDES AND COLONIAL 
AGRICULTURAL DEVELOPMENT 


OME eighty representatives of Colonial agricultural 
administration, of applied entomology, and of 
insecticide research and development were invited to 
Bristol by the Colston Research Society during March 
23-27 to take part in & symposium ing with 
insecticides in relation to Coldmal agricultural 
development. The conference, which had the support 
of the Colonial Office and the Agricultural Research 
Council, was directed by Prof. T. Wallace, head of 
the Bristol Univergity Agricultural and Horticultural 
Research Station at Long Ashton. 

In the opening session, Dr. W. G. Hall (Common- 
wealth Institute of Entomology) stated that entomo- 
logista have been appointed in only fourteen of the 
thirty-eight British Dolores: The Colonial Empire, 
totalling 2} mullion square miles, with a population 
of 70 milhons and an annual A of crops valued 
at £182 million, employs, in 29 entomologists. 
Dr. Hall referred to the coming expiry of the Colonial 
Welfare and Development Act in 1956 and expressed 
the hope that ample funds will be made available to 
continue the pest-oontrol work initiated by that Act. 

Mr. C. B. Symes, of the Colonial Office, outlined 
the insecticide research programmes in the British 
Colonies, em the uses of pn chlorinated 
hydrocarbons on pesta of food plants. He pressed for 
an inorease in fundamental work on specrfio Colonial 
problems. 

Mr. S. Callaway, of the Chemical Defence Experi- 
mental Establishment, Porton, gave a detailed 
account of an air-spraying operation against locusts 
in Tanganyika, in which æ spray of 20 per oent 
dinitrooresol in oil destroyed 4$ million locusta 
(86 per oent of the original population). 

In the discussion on theee pepers, several speakers 
questioned the practicability of introducing insecticide 
treatments on peasant-grown crops. Sir Harold 
Tempany pomted out that the yields from peasant 
holdings are exceptionally low and will have to be 
increased because population is outpacing food pro- 
duction. Mr. W. T. Cowan noted that co-operative 
societies of native cotton growers are stertmg in 
Uganda. 

In the afternoon seasion of March 24, Mr. E. O. 
Pearson (Empire Cotton-Growıng Corporation) said 
that the control of jassid on irrigated ootton in the 
Sudan is the only instance in Afros of large-scale 
insecticide applications to this crop. He considera 
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that the employment of insecticides on peasant cotton 
awaits & more orderly system of farming and an 
increase in basic yields by improved cultivation and 


manuring. 

Mr. R. B. McKinlay (East African Agriculture and 
Forestry Research Association) described a method 
of assaying Lygus damage to cotton by using weekly 
spraying of indrvidual rows with DDT and toxaphene 
to provide pest-free planta for comparison of yields~ 
with those of i infested rows. He 
suggested that the inevitable delay in extending 
insecticide treatments to peasant crops might give 
time for the perfection of effective techniques. 

In the discussion, Mr. Pearson recorded that 
United States yields, being ten times those of 
Africa, carry a much higher cost of spraying. Mr. 
Leyland Oole deprecated the use of over-crude 
methods for applymg the potent modern insecticides. 
A question on developments in the Congo elicited the 
reply that a much greater degree of direct control of 
agriculture is established there than in British 
colonies. Mr. McKinlay believes that the 
cultivator can be taught to use insectici 
that ib will be & slow process. 

On the second day, Mr. G. Swaine (Department 
of Agriculture, Tanganyika) recorded experiments 
showing that treatment of cotton with five applica- 
tions of 10 per cent DDT plus 8 per cant BHO greatly 
increases yield by oontrollmg American bollworm. 
On coffee, the Pentatomid bug Antestia lineatioollts 
is now widely controlled in East Africa by DDT 
emulsion. Contact insecticides have given striking 
results when applied as seed dreasings or mixed with 
soil; for example, BHO against termites or sugar- 
cane white grube, aldrm and BHO against the wheat 
pest, Heteronychus consimilis, and toxaphene against 
coutworms 


Mr. M. J. Way (Rothamsted Experimental Station) 
described certain ecological balances between 
and predators that might be adversely aff by 
insecticides. In Zanzibar the Theraptus bug attacking 
coconut palms is often kept m check by a predatory 
aot. This ant, however, encourages the mealy bug 
suspected of being the vector of & virus attacki 
clove trees. A similar relationship between ante an 
mealy bugs exists on cacao in West Africa. 

Mr. J. Bowden (Agricultural Department, Gold 
Coast) described the damage done by insects to the 
See pnncipal food crops—maize, sorghum and 

illet. 


During the discussion i6 was stated that seed 
dressing with BHO uses only one-tenth of the quantity 
of material employed in broadcast applications, but 
still gives & residual effect. The phytotoxioity of 
BHO to tobeooo seedlings was noted. 

In the afternoon, a paper by Mr. R. G. Fennah 
(Imperial Oollege of Tropical Agriculture) was read by 
Mr. D. B. Murray. Mr. Fennah considers that, in the 
West Indies, losses due to the inefficiency of agri- 
cultural methods far outweigh those caused by 
insecta. The successes so far gained by insecticides 
in that area are the suppression of the sugar-cane 
froghopper in Trinidad and the simplification of 
parasol ant control. 

Prof. J. W. Munro (Imperial College, London) 
warned the conference that transfers of native labour 
fram subsistence agriculture to industry will bring 
famine nearer, unless satisfactory storage and trans- 
port of foodstuffs can be provided. Much existing 

wledge of stored-products pest control is not being 
used, Prof. Munro emphamzed the importance of 


but 
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training selected Africans and West Indians as 
technicians in the practice of storage pest destruction. 

In the discussion, Dr. Jepson said he hopes that the 
development of agriculture as a subject of study in 
African universities will be encouraged by the pro- 
vision of sufficiently attractive posts for Africans 
trauned m agricultural science. He described the 
methyl bromide fumigation of the groundnut 
‘pyramids’ at Kano as an outetanding example of 
co-operative effort. Mr. Swaine explained the method 
of pit storage in Tanganyika, which depends on the 
production by hermetically sealed grain of sufficient 
carbon dioxide to act as a fumigant. Dr. R. C. Fisher 
directed attention to infestations of timber, and out- 
lined the activities of the West African timber-borer 
research team appointed by the Colonial Office to 
study infestation in logs before export. 

The first paper of the morning session of the last 
day of the Conference was a general review by Sir 
Thomas Dalling (Food and Agriculture Organization, 
Rome) of the insect-tranamitted diseases of livestook 
in Colonial territories. This was followed by a film , 
and paper by Dr. J. Oermiohael (formerly of the 
Uganda Veterinary Department) describing tsetse 
control in Zululand by application of DDT aerosols 
from Anson aircraft. Seven such applications in the 
period September 1950 to January 1951 reduced 
taetse populations by 97-99-9 per cent. 

Mr. H. E. Harbour (Cooper Technical Bureau) 
referred first to the earlier treatment of ticks on 
livestock by sodium arsenite dips, and the develop- 
ment of arsenic-tolerant tick populations. At present, 
BHO, DDT and toxaphene are makmg great con- 
tributions to tick control. In two arcas in Tanganyika 
tanks have been installed and compulsory dipping 
instituted. As substitutes for dipping tanks, spray 
‘tunnels’ are proving effective. 

The discussion was opened by Dr. J. C. Matthysse 
(Cornell University), who has been working on ticks 
in Rhodesia under the auspices of the Mutual Security 
Agency. Hoe described systems of spraying of 
cattle, using itinerant spray teams. Dr. J. T. Martin 

“that the coat of derris treatment against 
warble flies might be lowered by the use of synergiste. 
Mr. deseribed the contribution of the workers 
at Porton in the design of pumps and nozzles for 
teetee-eradicating sprays. 

In the final session, Dr. H. G. H. Kearns (Long 
Ashton Research Station) stressed the fact that the 
successful solution of & spraying problem must take 
into account the biol of the pest, the spray 
material, the culture of the rop, the machinery 
and the user. Present designs, particularly of small 
manual sprayers, are capable of much improvement, 
but low-priced standardized designs necesartate large 
orders. ‘Air-flow’ mist sprayers can be used for 
drift spraying only in exceptional cases, as in locust 
control. Appreciation by the engineer of the bio- 
logist's Wege is fundamental to the development 
of sati ry equipment. 

Dr. E. Holmes (Plant Protection, Ltd.) summarized 
the magnitude and cost of the search for, and develop- 
ment of, new insecticides. He emphasized the neces- 
sity for the overseas user to give the manufacturer 
ample time to ship materials to ensure their delivery 
at a given date. He referred to the benefits that are 
accruing from the closer si wali oe between official 
Tesearch workers and those industry. 

In the discussion, Mr. Higgins mentioned that the 
traming of entomologists at the Imperial College, 
London, includes instruction in the use of spray 
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machinery. Mr. Hoare stressed the importance of 
obtaining exact data on spray deposition and offered 
the use of an electronic deposit analyser. Mr. Joyce 
described low-volume spraying in the Sudan, using 
26 per oent DDT concentrate at just over 4 gallon per 
acre. Mr. Symes considers that until formulations of 
insecticides and designs of machinery are based on 
much more fundamental research there will be much 
guesework in pest-control procedures. 
Throughout the conference the outstanding value 
of co-operation between home and overseas workers 
apparent, and it was made olear that one of the 
immediate problems in Colonial agriculture is the 
reconciling of peasant cultivation with the need to 
increase food production by modern methods of pest 
control. R. W. Marsa 


NATIONAL RESEARCH 
DEVELOPMENT CORPORATION 


REPORT FOR THE YEAR 1951—52 


IR HENRY TIZARD'S cautious reference to the 
National Research Development Corporation in 
his Measel Memorial Lecture last July would of itself 
induce careful scrutiny of the third report of the 
Corporation, covering the year ended June 30, 1952, 
which has now been published*. Although in content 
and arrangement this report differs somewhat from 
the two previous reports, which were concerned 
largely with describing the administrative arrange- 
ments, internal and external, and the policy ıt was 
to pursue, and describes ın more detail the 
ind of work now being done, it still appears that the 
Corporation has been in operation for too short a 
period for & sound judgment as to whether the fear 
18 justifled that the existence of such a government 
body will of itself discourage the spirit of adventure 
on the part of mdustry. The brief l account of 
ite work contained in this report gives no indication 
of any such trend, if indeed such a trend is likely to 
be reflected in the work of the Corporation rtself. 
Some 1,7360 patente and patent applications have 
been vested in the Corporation durmg its first three 
years, and, of the 1,027 of which the Corporation was 
first apprised during 1951-52, 491 were from govern- 
ment departments and research councils, sixteen 
from British Commonwealth official organizations, 
one from & nationalized industry, eight from indus- 
trial research associations, fifty-three from univer- 
sities, three from charitable organizations and 455 
from private firms and individuals. Many of these 
last-named, of which 482 were British, were not of 
publie mnportanoe. Of patent rights in inventions 
assigned to the Corporation during the year, 414 were 
from government departments and research councils, 
three from industrial research associations and 
twenty-two from universities, out of a total of 445; 
and of 401 United Kingdom patent applications and 
559 United Kmgdom granted patents that were held 
by the ration at June 30, 1952, 235 of which 
were the ject of 776 overseas patents and patent 
applications, py? came from government departmenta 
and research councils, seven from industnal research 
associations and eighty-seven from universities. Most 
of the 199 hoence agreements entered into at June 


* Natronal Research Development Corporation. Re and State 
ment of Accounts for the Year 1st July, 1961, to June, 1962. 
Pp. 18. (London: H2L8.0., 1063.) "ne, 
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30, 1952, were not ot revenue-carrying, and net 
receipts from the various asssta were £25,676. 

Durmg the year details of 361 inventions were the 
subject of 8,871 circulations to industrial firms and 
led to 245 inquiries. Of these, and of & further 
hundred inquiries brought forward from the previous 
year, 166 eventually proved abortive and 101 were 
still under consideration at June 30: the balance 
Tesulted in licence negotiations, of which thirty-one 
had been completed and forty-seven were stil pro- 
ceeding at that date. A second group of inventions 
includes some two hundred government and research 
council inventions, represented by patents and patent 
applications i to the Corporation, about 
eighty from universities, and a few from research 
associations and private inventors. All these cases 
aro somewhat complex, requiring more-or-leas oon- 
stant individual attention. Sometimes the subject- 
matter is still too immature or tentative or the field 
of possible application as yet too remote or obscure 
to call for any action at this stage, but, from this 
whole group of inventions, nine licence agreements 
were concluded and thirty-two were still the subject 
of licensing and development discusmons. 

From the third group of inventions, of a long-term 
character, for which no individual enterprise can be 
found that is prepared to spend monsy on develop- 
ment, and in which the Corporation has undertaken 
the financial responsibility for development, some 
fifteen development projecta have been sponsored 
during the Corporation’s first three years, and further 
details of some of these are given m the report. 
Electronic digital computers have been the subject 
of ninety-nine Inventions assigned to the Corporation, 
fifty-nine being from universtties, thirty from govern- 
ment de ts and corporations and ten from 
industrial firms. Patents have been applied for in 
respect of seventy-four of these mventions in ten 
foreign countries, and the Corporation has given & 
contract for the supply of four machines similar to 
that installed acoording to the design of Prof. F. C. 
Williams at the University of Manchester, where 
granta for development have also been made by the 
Corporation. The Corporation is, too, entering mto 
& further contract for the supply of & prototype of 
a machine of much-reduced sizo based upon the 
development of special techniquea which are expected 
to decrease cost and morease reliability. - 

The Corporation is assisting with grants of money 
for steff and materials experimental work at the 
Imperial College of Science and Technology, London, 
on & project for hydrocarbon synthesis; and develop- 
ment work at the National Physical Laboratory, 
Teddington, arising out of Sir Thomas Merton’s work 
on diffraction gratings, and particularly in relation 
to spectroscopes, is being assisted by the provision of 
staff. Two industrial firms in the instrument industry 
have already taken out licences under the patent 
rights assigned to the Corporation in respect of these 
inventions. The Corporation has also agreed to 
sponsor & project, emanating from Sir Harry Ricardo, 
for a light steam-engine, which is operated off boiler 
plant igned to be fired with low-grade fuel and 
which is based on the application to such engines of 
the considerable processes made during 
recent decades in the fleld of light internal-combustion 

. The project is regarded as likely to con- 
ue materially to Commonwealth interests by 
meeting the need for small pes movers in under- 
developed regions of the world. A pilot plant in East 
Africa, where sisal juice is available in quantity for 
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the produotion of heoogenin, based on & laboratory 
unit set under the fone eue of the East 
African Industrial Research and the Medical 
Research Council, is being sponsored by the Cor- 
poration to provide a centre for more extended study 
of thé methods of extraction and proceasing. In the 
field of scientific instrumenta, the Corporation has 
undertaken, jointly with an industrial firm, the 
development of a British photogrammetric plottmg 
instrument from an invention of Prof. E. H. 
Thompson, professor of surveying in University 
College, London; and, in order to accelerate pro- 
duction, it has, with Board of Trade approval, 
undertaken & share of the financial risk involved in 
the development of an aural microscope and chick- 
sexer from the invention of Mr. C. 8. Hallpike, of 
the Otological Research Unit of the Medical Research 
Council. 


TESTING OF BEARING PROPERTIES 
OF METALS 


NGINEERS and ists have long been 
faced with the problem of assessing the bearing 

properties of any particular bearing alloy. One 
obvious method (and perhaps the best) has bean to 
test the materials under practical working conditions ; 
but, although this may be effective, it is extremely 
costly and slow. For these reasons a number of 
simplified empirical methods have been devised which 
aim at providing & useful ‘figure of merit’. Ina 
on ''Bome i with Sleeve Metals” 
(Trans. Danish Acad. Tech. Soi., No. 2; 1952), Dr. 
Borge Lunn has described another test of this type. 
As he pointe out 1n his introduotion, it has generally 
been recognized as a defect of existing hydrodynamic 
theory that it does not take into account the nature 
of the journal or bearing material. In practice, 
however, the behaviour of & bearing is very markedly 
dependent on the type of lubricant and bearing 
material used, and this, in turn, is associated with 
the frequency and extent to which the hydrodynamic 
film is penetrated. Dr. Lunn’s test has therefore 
been primarily designed to give a measure of the 
breakdown and penetration of the lubricant film. 

The experimental arrangement 18 & development of 
that described by Kauppi and Pedersen?. It consists of 
& hard steel bell which reciprocates over the surface of 
the bearing alloy at a Hequeney of about seventy 
strokes & minute, the | being of the order of 
several kilograms. The rubbing surfaces are msulated 
and the electrical resistance between them measured 
during the reciprocating motion. The method is 
similar to that described by Courtmey-Pratt and 
Tudor! and by Popinga? in their investigation of the 
lubrication between the piston ring and cylinder wall 
of a running engine, and shows resulta of the same 
type. When the surfaces are instantaneously at reat 
the reaistance is low, indicating some metallic contact 
or, at best, & regime of boundary lubrication. 
the central part of the stroke the resistance fluctuates 
between high and low values as a fluid film is built 
up and then punctured. Further, as a result of a 
runnmg-in effect, there is an overall increase in the 
resistance during the first few minutes of the test, a 
steady state being reached after several hundred 
strokes have taken place. Dr. Lunn's procedure is to 
determine the average resistance during the first 
250 seo. of running by & ocurrenj-potential method 
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using & pen-recording voltmeter of relatively low 

- The difference (expreased as a percentage) 
between the full potential drop obtained when the 
surfaces are completely separated by a fluid film 
end the average potential drop observed in any 
particular t is then teken as & measure of 
the breakdown of the lubricant film. The ‘Z-values’ 
so obtained are found to vary with the bearing 
alloy examined and with the lubricant used. Thus a 
good combination, implying little breakdown of the 
lubricant film, gives an L-value of 10-20 per cent, a 
poor combination 80 per cent and a bearing using a 
silicone oil as much aa 95 per cent. 

Dr. Lunn finds that with tin-base bearing alloys 
-the L-values obtained are lower when the alloy is 
quickly solidified. The L-valuee are decreased when 
lead is introduced in place of and antimony 
and, to & amaller extent, in place of tin. With bronze 
alloys the presence of a phosphide eutectic produces 
& low L- . 

Ageing of the lubricant usually produces & reduction 
inthe L-value implying improved lubricating propertios, 
while the presence of an antioxidant gives poorer lub- 
rioating properties. As a result of these investigations, 
Dr. Lunn suggests that the effectiveness of a bearing- 
lubricant combination depends on the formation of a 
suitable surface film as & result of chemical reaction 
between the rubbing metals, the lubricant and the 
surrounding atmosphere. In addition, Dr. Lunn 
claims that his L-value provides a single ‘figure of 
merit’ which agrees well with practical performanco. 
It would be interesting to see this extended to other 
materials and to see if the order of performance is 
significantly changed by simple alterations in the 
experimental conditions. D. TABOR 
! Kauppi ,T. A. and Pedersen, W. W., Nat. Petr. News, 37, 944 (1015). 
z -Pratt, J. 8. and Tudor, G. K., J. Inst. Meok. Eng., 155, 

293 (1040) ; seo alo Tudor, G. K., J. Coun. Soi, Indust. Res, 
), 21 (3), 203 (1949). 
* Popinga, R~, Avtomobitsoh, £., 44, 347 and 272 (1941). 


NOISE FROM AIRCRAFT AT 
SUPERSONIC SPEED 


EFERRING to recent correspondence on this 
topic in Nature, Dr. E. Esclangon haa directed 
attention to two communications by him published in 
the Comptes rendus of the Paris Academy of Sciences. 
The first, published on November 17, is “Sur lee 
détonations balistiques, engendrées par lea projectiles 
et les avions supersoniquee", and the second, pub- 
lished on November 24, 1952, ia ‘‘Sur les sifflements de 
projectiles et brurts d'avions en vitesse supersonique”’. 
Dr. Esclangon's views on the acoustic effecta of 
supersonic &iror&ft are based on his extensive work 
on the shook waves of projectiles during the First 
World War, published in 1925 in “L’Acoustique des 
Canons et des Projeotilee" (Paris: Gauthier-Villars, 
55 Quai des Grands Augustins, Paris 6*). 

Dr. Esolangon pointe out that aircraft do not differ 
essentially from projectiles in the production of shoak 
waves, except that they carry very noisy contrivances 
which add to the disturbance resulting from their 
movement alone. The distinction is emphasized 
between (1) the continuous and uniform disturbance 
due to the pushing aside of the sir, and (2) the 
periodio disturbances due to the rear turbulence and 
precessional movements of the projectile and to the 
roar of the jets of the aircraft. 
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For the uniformly evolved disturbance, the arrival 
at a distant observer’s position P of disturbances set 
up over an element of the trajectory will be simul- 
taneous and in correct phase to produce considerable 
amplification, and the resulting bang will be all 
the greater as the size of the moving body is increased. 
The ‘ballistic wave’ (to use Dr. Esclangon's term) 18 
& closed surface for a body the velocity of which is 
increasing through the velocity of sound, consisting 
of two sheets, a forward one of conical form and a 
rear one more nearly spherical, the two merging 
tangentially. More t two ‘ballistic detonations’ 
may be perceived, depending on the shape of the 
trajectory. 

In his second communication, Dr. Esclangon con- 
siders the periodic disturbances. He points out that 
these are generated in an element of the trajectory 
in the period of the disturbance whioh will arrive at 
P simultaneously ; but in all phases corresponding 
to the period and which, added algebraically, will 
destroy the periodicity. If the mean pressure is not 
rero, it will add to the ballistic wave. Dr. Esclangon 


gives details of a oritioal . An observer 
was placed near the pomt of im of & large inert 
projectile fired from & gun at & di of 54 sound- 


seconds. The speed of the projectile was, at all 
pointe of the trajectory, greater than that of sound, 
and the duration of ite flight was 37 seo. It was 
expected that after the istic wave had arrived 
the whistling of the projectile would be heard in 
reverse for 17 8eo.; but in fact nothing at all was 
heard. Dr. Esclangon finds difficulty in explaining 
this, although the experiment would appear to 
emphasize the fact that the bang is predominantly 
due to the ballistic wave and that the whistlmg 
from the remote beginning of the trajectory is too 
feeble to be heard. 

After pointing out the possibility of further study 
through the medium of supersonic aircraft, Dr. 
Esclangon concludes with & forecast that, as the 
ballistic wave a when the speed of the aircraft 
resolved in the direction of the observer equals the 
speed of sound, & flight path in the form of an equi- 
angular spiral, centre P, would make P a sort of focus 
for a particularly powerful ‘acoustic detonation’. 


MARINE BIOLOGY RESEARCH IN 
GREAT BRITAIN 


IFTEEN papers on the species and habits of 
marine animals, the chemical constituents of sea 
water and the utilization of these substances by 
living animals and planta, eto., make up the contents 
of the last (No. 3) number of Vol. 81 of the Journal 
issued by the Marine Biological Association of the 
United Kingdom. i 
Dr. D. P. Wilson has continued his experiments on 
the settlement of Ophelia bicornis. Earlier work had 
shown. that there is & range in the size of particles 
suitable to larval metamorphosis ; but Dr. Wilson has 
now discovered that an organio film on the sand 
particles of suitable size renders them attractive to 
the larvæ, whereas sterilized sand of similar iole- 
size is repellent, with & neutral category 
these two extremes. D. B. Carlikle records three 
species of Trididemnum. J. A. Allen has made an 
exhaustive study of more than two thousand five 
hundred specimens of Nucula turgida and N. moorei, 
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and shows that they grade into one another, re 
senting, in fact, a single species, N. turgida. Prof 
N. Millott, while on a visit to Plymouth from 
Jamaica, investigated the skin pigment of Holothuria 
forskali and found that the calomic ammbocytes 
produce melanin for the skin pigment and that this 
production is coupled with the presence of an active 
phenolase system. G. Hoyle has studied spontaneous 

irting in the ascidian Phalusia mammillata. 

ythmical patterns of activity in sedentary animals 
ocour also in Metridium (Batham and Pantin, 1950) 
and Aren«cola (Welle, 1949). This activity, which ia 
inherent, is modifled by external stimulation, but 18 
not initiated from without. The inherent activity 
may be myogenic, “with considerable neurogenic 
control”. Spontaneous irting of certain ascidians 
is an integral part of their feeding mechaniam, and 
clears out waste from both the and atrial 
cavities. Dr. D. T. Geuld and Prof. J. Raymont 
contribute & paper on respiration in the copepods 
Temora, Acartsa and Oentropages, in which they point 
out that estimation of the food requirements of 
copepod populations based on the respiratory-rate, 
as used by other workers, is unreliable unless the size 
distribution of the copepods making up the population 
is known. Moreover, at least in Centropages, different 
generations of the same species may, for unknown 
reasons, have different respiratory-rates, and tem- 
perature is therefore not the sole cause of variation. 
Dr. Gauld has also studied the grazing of copepods, 
chiefly Calanus finmarchicus, and has found that some 
fed continuously during a twenty-four hour period 
near the surface, not migrating downwards, while 
others underwent vertical migration and fed only at 
night near the surface. There is thus no general 
feeding rhythm, as postulated by certain workers. 

Dr. W. R. G. Atkins and Miss P. G. Jenkins have 
examined monthly for a year the phytoplankton from 
& station ten miles south-west of the Eddystone 
Rock, between the surface and fifty metres depth. 
For the surface the maximum was in March, the 
minimum in June, with a moderate rise in September 
and & winter minimum in November. The botanical 
composition of the water was studied after culture 
in diffuse light in the laboratory, twenty species of 
diatoms, eight members of the Chlorophyoee, and 
one each of the Chrysophyoee, Dinophyoee and 
Oryptophyoee being recorded. Mr. R. F. Hutton 
describes a new furoooercous Cercaria, O. ressi, from 
the digestive gland of Hiatella arctica and H. striata. 
Dr. J. 8. Alexandrowicz has contmued his investi- 
gations on the nervous system of marme arthropods 
by obeervations on the nerves of the pericardial 
organs of the decapod Crustacea. He finds evidence 
that these organs, bathed directly by blood from the 
gills, produce substances influencing the heart rhythm. 

Dr. H. W. Harvey has two papers on the utilization 
of chemical substances in sea water by Nüzschia 
olosterium. This diatom can absorb organic phos- 
phorus when V auci phosphorus in solution has 
been exhausted, th in light and in darkness. 
Nitrogen-defleient cells can also synthesize organic 
nitrogen in darknees from ammonium, nitrate and 
nitrite, with intensity decreasing in that order, and 
also ohlorophyll and yellow pigments. Dr. W. R. G. 
Atkins has resumed his work on the phosphate and 
silicate content of sea water, and compares the data 
with those for the 1028-25 period. He also reports 
on the seasonal variation in the copper content of ses 
water; this builds up in the winter and drops from 
May onwards, with a minimum in Ootober. 
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Teste with materials for the preservation of fishing 
nete, by Dr. Atkins and Mr. F. J. Warren, showed 
that on cotton netting ‘Cuprinol’, or Dr. Olie's method 
with cutch and &mmoniacal copper sulphate, worked 
well, the latter being the cheaper of the two, while 
on trawl twines ‘Cuprinol’ (British Columbia grade) 
was beet. Work on the preservation of ropes i8 

proceeding. This number of the Journal concludes 
with abstracts of memoirs recording work done at the 
Plymouth Laboratory and published elsewhere. 
N. B. EALES 
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ARTIFICIAL STIMULATION OF RAIN 
AT KONGWA 


URING January-April 1952, cloud-seeding ex- 
perimente for the artifloial stimulation of rain 
` were carried out at Kongwa, Tanganyika, in oon- 
nexion with the growing of groundnuts and other 
crops there by the Overseas Food Corporation. The 
director of the East African Meteorol 
ment, Mr. D. A. Davies, haa Vicscribed the 
methods used (see Nature, 169, 1001; 1952), and 
now the resulta of the experiments have been pub- 
lished in the Department's '"Memoire"* and they 
prove to be very surprising. 

The full details of the methods need not be given 
in this &rtiole, but, briefly, the seeding agents were 
released in a three-day cycle: silver iodide was 
released on the first day at a height of 14,000—15,000 
ft., and hygroeoopio icles (sea salt) at about 
5,000 ft. on the second day. On the third day there 
was no seeding. Balloons carried canisters containing 
the seeding agent, which was released by exploding 
a small gunpowder charge by a time-fuse after a time 
of flight to bring the balloons to the desired height. 
The belloons were released downwind at a distance 
measured each day to ensure scattering of the 
particles over the same point at the centre of the 
farm area. Silver iodide is effective only at tem- 
peratures below — 5° O. and so had to be released at 
& much greater height than the hygroscopio particles 
which were released in the lower part of the cumulus 
clouds. Rainfall was measured by & network of 
gauges distributed over the roughly rectangular area 
22 miles by 7 miles in size, occupied by the farm 
area. The long side of the rectangle lay from east 
to west. The wind was easterly for nearly all the 
114 days of the experiments. There is & ridge of 
high land : .nning from north to south in the centre, 
and rainfall is normally appreciably greater there 
than in the eastern and western ends of the area. 

The results ure presented in sohyetal maps showing 
rainfwl) on all the days of each type of seeding and 
no seeding, with comparison with normal. There 18 
no description of the rainfall of any individual day. 
The overall resulta are briefly as follows. (a) On days 
of seeding in both ways, the rainfall in the central 
area over which the particles were released was 
reduced from a total of 9 in. on days of no seeding 
to one of 84 in. for the days of each type of seeding ; 
seeding thus appears to have produced a great 
decrease of rainfall over the central area. (b) On 
days of releasing hygroscopic particles, the rainfall in 
an area 6-12 miles downwind was above that on days 


x e ea iae Dep ann M Vol 2, No. 10 
Reports on Brpennente a ners on Artifictal Con ot 
SAU ABE 962. By D.A. aviam De Hepburn and H. Sansom. 
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of no seeding by up to 6 in.; rainfall over an area 
5 milee upwind was also increased by 2-3 in. (c) On 
days of releasing silver iodide particles, rainfall 
upwind from the point of release was increased by 
at some places more than 6 in.; downwind there wes 
a small decrease. (d) On some occasions, clouds in 
which hygroscopic particles had been released were 
seen to disperse rapidly. 

The memoir explains the increase of rainfall 6-12 
miles downwind on days of seeding with hygroscopic 
particles by the delay in formation of large drops. 
No reason for result (c) is suggested in the memoir, 
and there is no mention of & reversal of wind with 
height to carry the silver iodide particles to the east 
and so stimulate preorpitation there. 

On thirteen days when particles should have been 
released, it was already raining and balloons were not 
released because the fuses would have been ex- 
tinguished. These days have been couhted m the 
statistics as though seeding actually took place. As 
the memoir says, this makes the rainfall deficit in the 
central area even more surprising. 


FORMATION OF GALL STONES: 
PHYSICAL PROPERTIES OF BILE 
SALTS 


By A. J. H. RAINS and N. CRAWFORD 


Surgical Professorial Unit, Queen Elrzabeth Hospital, 
Birmingham 


TONE formation in the various secretory or 

excretory ducte of the human body 1s one of the 
problems being studied in this Surgical Unit. The 
gall stone is the particular type of stone selected for 
study, especially that which, as a rule, primarily 
arises in the gall bladder—the pure cholesterol and 
the mrxed gall stone, as opposed to the pigment or 
metabolic stone which arises in the hepatic ducts. 

Pure cholesterol stones, single or multiple, are 
uncommon, for usually bile pigments, among other 
compounds, &re included in varying amounts, either 
diffusely or by way of lamination, go that mixed 
stones are the rule. Because pure cholesterol stones 
exist with varymg amounts of pigment, it is likely 
that the latter is an inolusion and that the prime 
disturbance involves the cholesterol. ‘This is the 
‘orystallization out’ of cholesterol ; but the chemical] 
Teaction which starts this off, or the character of the 
nucleus around which the cholesterol stone forms, is 
unknown, even though Wilkie! noted that granular 
oelculi of calotum and cholesterin were formed in the 
infected bile of an experimental animal. Gall stones 
have not been produced, at least convincingly, by 
any other means. 

Two important oontributory factors (or pieces of 
circumstantial evidence) in the formation of these 
gall stones are hypercholesterolamia and infection ; 
but to these a third factor should be added, namely, 
the power of the gall bladder to concentrate bile. 

Associated with cholesterol are the salta of tho bile 
acids, in the solutions of which the sterol is dissolved, 
and ıt was therefore considered that any chemical 
study of the factors responsible for the formation of 
gall stone must commence with the exploration of the 
cholesterol—bile acid relationship, first with the 
oe eae properties of the salta of the bile 
acids. 
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The inference that the molecules of bile salts 
should exhibit ply to. oheniical characteristics 
i the paraffin-chain salts may be 
drawn from the fact that in structure they contain 


na d by plotting 
equivalent conductivity or the depression of freezing 


varying 

-chain salts) in solution. With the 
increase in concentration, a critical point is reached 
RE cange ia Hip Aopo of thia surya or 
& discontinuity may considered to be due to & 
change of phase ; in fact, ionio aggregation or micelle 
formation, as MoBain called it, begins and extends 
over & oertain range. 

In Hartley's’ contribution to the fuller under- 
standing of the phenomenon, attention was directed 
to the fact that the salta of nuoleio acid and possibly 
bile acids might undergo micelle formation at appro- 
priate concentrations, though no experimental work 
on the latter had been done at that time. 

Some particular observations of bile acid salts have 
been made since Hartley’s paper; Bashour and 
Baumann‘, Roepke and Mason’, and Johnston and 
MoBain* conducted i ts in order to study 
the equivalent conductivity and ion of the 
freezing 2 at varying concentrations of different 

: results showed that although there was 
no sharp change in the slope of the equrvalent 
conductivity — concentration curves, the oamotio 
coefficient — concentration curves, as measured by 
the depression of freezing point or the vapour 

, did in fact indicate ionio on. 
oBain considers that the measurement of equivalent 
conductivity alone may not give direct evidence of 
the formation of ionic micelles. The bile salts studied 
were sodium cholate, deoxyoholate, glyoocholate and 
glycodeoxycholate at temperatures of 20° 0.4, 25° 0.5 
and 0° C.*. The temperature of & solution known to 
show evidence of ionic aggregation is i t, for 
it will affect the oritioal concentration at which the 
micelles begin to form and the over which they 
continue to do so. As the bile salts occur naturally 
in the animal world, their propensity for micellar 
forms were studied by us at 37-88° C., that is, at the 
normal environmental temperature of man. 

The bile salta examined are among those commonly 
present in human bile: sodium cholate, deoxycholate, 
glycocholate and taurocholate, and the properties 
studied were equivalent conductivity, oemotio pres- 
sure, surface tension, turbidity and viscosity in order 
to detect any evidence of change of phase. 

Methods. The bile salta were obtained from Ward, 
Blenkinsop and Co., Ltd., together with a statement 
of their purity. All the determinations with the 
exoeption of freezing point were performed without 
removal from the water-bath, which was thermo- 
statically controlled at 87° + 0.5? O. by a Kodak 
250-W. heater and a Sunvio T'.S.I. bimetal thermostat 
with relay. 

Conductivity measurementa were made with a 
Mullard conductivity bridge, Type #7566 (range 
0-1-100,000 mi ). The conductivity cell was 
the dip-oell Type #77591 lied with the instrument 
and had & cell constant of 0-79. The water used for 
making up the solutions had a conductivity of 
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3 X 10-* mhos, thus limiting reliable measurements 
to concentrations greater than M/820. 

The oamotio coefficient g was caloulated from the 
relation 
= At 

(2 x 1-858 x m) 


where Aż is the depreasion of freezing point in 
and m is the molarity, g thus being the ratio of the 
dur ae eee (o 


g 


conventional type of Beckmann freezing apparatus. 

Relative surface tension values were determined by 
a stalagmometric method employing a Steiner 
stalagmometer. In spite of ensuring that a drop 
number of 15 mun. was not exceeded, it was 
realized that this method could not give reliable 
values of relative surface tension, tho interesting 
and significant results were obtained by a simple 
comparison of drop numbers. For maintenance of 
stelagmometer fitted into an air jacket and the 
whole unit in the water-bath to below the 
level of the top graduation of the stalagmometer. 

Relative viscosity readings were made with a 
Steiner pattern No. 1 viscometer inserted into a 
water-bath well above the highest graduation. 

Photographs were taken of the bile salt solutions 
at times when changes in turbidity became apparent. 
In most cases this oocurred within a day or two of 
making up the solutions, and microscopic examina- 
tions were carried out to eliminate the possibility of 
interfering fungoid contamination. 

Results. Graphs of conductivity and the effect on 
surface tension were constructed for each particular 
bile salt. For the sake of brevity, a ite graph 
of & simple and a conjugated salt is shown (Fig. 1). 
The curves for the other bile salta studied showed 
similar characteristics. The range of concentration 
commences at M/5 and decreases to M/1,280. 
Sufficient quantities of the bile salta were not obtained 
to enable concentrations higher than M/5 to be 
studied and, due to poesible limitations in sensitivity 
of the apparatus and the methods employed, figures 
for concentration leas than M/820 were not plotted, 
although resulta were obtai The surface tension 
values are expressed simply aa drop numbers and are 
plotted as such. 
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ig. 2. O&motio coefficients of : (1) chloride ; (2) sodium 
taurocholate; (8) sodium ; (4) sodium oholate ; 
(5) sodium deaxyoholate 

It was not found possible to determine freezing 
point depressions at & concentration lower than 
4/40; ın particular this was the case with sodium 
taurocholate—even at M/20. These curves are shown 
together (Fig. 2). In addition, the conductivity and 
oamotio coefficient values were com as per- 
centage decreases over the range M/40-Af/10. It 
was found that although the oemotio coefficient for 
deoxycholate and glyvocholate decreased by 54 and 
30 per cent, the conductivity decreased by only 17 
and 4 per cent, respectively. This may be of im- 
portance in assessing relative tendency to muoelle 
formation by the bile salts, for Hartley, with paraffin- 
chain salts, and Roepke and Mason, with sodium 
cholate and glycodeoxycholate, believed such large 
differences of theee properties to indicate appreciable 
association of bile acid ions. 

Observations were made on the turbidity of the 
solutions 48 hr. after making them up, and photo- 
graphs were taken under normal studio lighting 
conditions. Sodium deoxycholate and glycocholate 
produced markedly turbid solutions between con- 
centrations of M/1,280 and MIN: from M/80 to 
M/65 they were crystal clear. Taurocholate showed 
the change at M/40, though not eo abruptly. Sodium 
cholate solution showed no turbidity at any oon- 
centration. 

Values for viscosity were obtained, but the limita- 
tions of a ample viscometer in such & study, with 
the diffloulty of resolving the values into absolute 
viscosity, showed that the results could be of no 
assistance, and they are therefore omitted. 

Disoussion. The equivalent conductivity curves 
show & change of phase at about M/160; at about 
this pomt a ‘kick’ 1s shown on the graph; this may 
be due to the commencement of aggregation’. The 
curves are more convincing than those obtained by 
Roepke and Mason, or Johnston and McBain. The 
point of change of phase fits in with the point of 
maximal effect on surface tension, the point at which 
the abnormal depression of freezing point oocurs, and 
also with the change-over from the turbid to clear 
atate in three of the solutions. 

In salts where visual changes were moet apparent, 
namely, sodium deoxycholate and sodium glyoo- 
cholate, greater differences in the percentage decrease 
of equivalent conductivity and osmotic coefficient 
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over the range Af/40-M/10 are shown than with 
sodium cholate, & salt in which no significant visual 
change occurred, and therefore these two salts perhaps 
have a greater tendency to micelle formation. 
Conclusion. The bile salta, sodium cholate, deoxy- 
cholate, glycocholate and taurocholate, in solutions 
of inoreamng concentration undergo & change of phase 
which is damonstrated most readily by the equivalent 
conductivity, ogmotio coefficient and surface tension 


‘curves, and which is taken to indicate ionic aggro- 


gation or micelle formation. Our turbidity findings 

may well be confirmatory evidence of this. The 

phenomenon is shown to advantage at 37° C. The 

range of the concentration of solutions in which these 

experiments were carried out is likely to occur ın the 

human bile. Further work on the affinity of tho bile 

salt micelle for cholesterol 1s to be published. 
Grateful acknowledgment is made to the Aledical 

Research Endowment Fund of the Birmingham 

United Hospitals, from which & grant in aid of this 

work was given. Thanks are also due to Profs, H. J. 

Melville, F. A. R. Stammers and Melville Arnott for 

their advice and assistance. 
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A HIGH-RESOLUTION AERIAL 
FOR RADIO ASTRONOMY 


By W. N. CHRISTIANSEN 


Division of Radlophysics, Commonwealth Sclentific and 
Industria! Research Organization, Australia 


| obeervations at radio wave-lengths, it is 1m- 
possible to obtain an angular resolution which is 
comparable with that of even a small telescope. Even 
a relatively large object like the sun, which has been 
studied intensively by radio astronomers, is difficult 
to resolve at redio wave-lengths. It is known that 
solar radiation, at radio-frequencies, consists of 
several components, one steady over a period of 
months or years, and the others variable. The steady 
component has been identified with thermal radiation 
from the ‘quiet’ or undisturbed sun. A determination 
of the distribution of brightness over the solar disk 
of this component would provide information about 
densities and temperatures in the atmosphere of the 
sun. 
A ‘alowly-varying component’? of the solar radiation 
which is prominent at deormetre wave-lengths can be 
correlated with the area of visible sunspots on tho 
solar disk. Although it is known that this radiation 
originates in small ‘bright’ regions near sunspots’, 
the shape and position in the solar atmosphere of 
these regions and their rates of growth and decay 
are not known. 

Until now, most information about the distribution 
of radio brightness over the solar disk has come from 
eclipse observations. Such observations, however, 


. have the serious drawback that they can be made 


only infrequently, and it is not posable to separate 
with the various components of the solar 
ent observ&- 


io equipment. 


radiation. The problem requires 
tions with very highly directional 


882 





Fig. 1. 52-aerial interferometer at Potts Hill, Sydney 


The size of an aerial required to achieve an angular 
resolution which is small with reapect to the sun, 
say one-tenth of the visual diameter of the disk, is 
about 1,000 wave-lengths. At a wave-length of 2 
decimetres, this mds to & diameter of about 
700 ft. A rotatable antenna of such dimensions, and 
with the required constancy of shape, is not 
practicable. 

If the resolution is to be provided in only one 
angular co-ordinate, the problem 1s greatly simplified, 
as the aerial has to be large in only one dimension. 
"us PANI need HOP Set be Hüsered, Donanao: the 
beam is fan-shaped and the system may be arranged 
so that the rotation of the earth swespe tho boern 
&oroes the sun. A two-aerial interferometer is & 
system of this type, but in ita normal form is not 
useful for scanning & complex souroe like the gun. 

A spaced-aerial interferometer with variable 
spacing between the serials was used by Btanier* in 
an attempt to measure the distribution of the back- 
ground component of the radiation at a wave-length 
of 60 cm. Hus method requires the solar disk to be 
free from any localized areas of enhanced brightness, 
snd the background component to be symmetrical 
with respect to the centre of the disk. It 1s not clear 
from the published de- 
scription how well the 
first of these conditions 
was fulfilled during the 
course of the work. 

An serial system which 
provides the required 
angular resolution in one 
dimension for i 
the sun has been ocon- 
structed near Sydney. It 
produoes multiple beams, 
but, unlike the case of & 
‘spaced-serial interfero- 
meter with two elements, 
these beams have an 
angular pacing large 
enough to ensure that 
only one beam can scan 
the sun at one time. The 
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system consists of thirty-two pars- 
boloidal serials, each 6 ft. in dia- 
meter, mounted individually on 
polar axes and arranged at equal 
intervals in & straight line of length 
about 700 ft. lying in an approxim- 
ately east—weat direction ; it - 
ates at & wave-length of 21 am. (Fig. 
1). The individual aerials are con- 
nected to a radio receiver by a 
branching system of open, two-wire 
transmission lines, arranged as 
shown in Fig. 2, 80 that the length 
of lme between each serial and the 
receiver is the same. 

The system operates in & manner 
analogous to that of a diffraction 
grating. A family of knife-edge 
beams 18 produced, each beam being 
3’ in width and separated from ad- 
jacent beams by 1-7°, or about 
three times the angle subtended by 
the diameter (visual) of the sun. 
The rotation of the earth causes each 
aerial beam in succession to sweep 
across the disk of the sun. A record- 
ing milliammeter at the output of the receiver indio- 
ates continuously the magnitude of the radiation 
being received from the strip of the solar disk to 
which the aerial beam is directed. The resultant trace 
is of the type shown in Fig. 8, in which the effect of 
several successive scans of the sun are seen. The 
records for each day’s observations are averaged to 
reduce errors produced by random fluctuations in the 
receiver output. 3 

A feature of the records is the appearance of peaks 
on the curves, indicating the presence of localized 
areas of enhanced brightness on the solar disk, As 
shown in Fig. 4, the itions of these bright areas 
change from day to day, which suggests that they 
rotate with the sun. The position of an serial beam 
with respect to the solar disk at any time may be 
calculated from astronomical data and the geometry 
of the aerial system. From the time at which a peak 
appears in the output record of the receiver, one can 
deduce that the corresponding bright area on the 
sun is located along a certain hne on the solar diak. 
The position of this lme can then be compared with 
the positions of any optical features on the diek. 
Such & comperison is shown in Fig. 5, where lines 
indicatmg the positions of five distmot bright areas 





2. Arrangement of serials and feeder lines. 6 acral response shows & maximum 
we. he optical nod diaree Tor adtasont aerials Ie an oai number of 


wave-lengtha 


Fig. 3. Reoord of the sun paming in succesmion through several beams of thecaerial 
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are shown to fall alose to 
sunspot groups. 

If it is assumed that 
the bright areas have no 
independent movement 
with respect to the solar 
photoephere, then a series 
of daily records of posi- 
tion of any such area 
can be used for a de- 
termination of the helio- 
grephio latitude and 
longitude of the region 
and also the height of 
the region above the 
photosphere. Results to 
date indicate that the 
bright regions lie above 
sunspot groups or alose 
to places previously oocu- 
pied by sunspots. 

The day-to-day varis- 
tions in the brightness of 
such & region may be ex- 
pected to show the com- 
bined effecta of non-uni- 
| formity in angular distribu- 

| tion of emission from the 
region and of changes in 





9 i * . 
SUE actual emission with time. 
Fig. 4. Records obtained at A statistical study of 
intervals of several days The thig should allow the 
aroas 1s soon two factors to be separ- 


ated. 

The one-dimensional brightness distribution of the 
background radiation, or radiation from the undis- 
turbed sun, may be found directly 1f & record can be 
obtained during & period when the solar disk is free 
from areas of enhanced brightness. Alternatively, 
the distribution may be derived from a succession of 

















Eia The position on June 23, 1052, of five areas of enhansed 
tnews, indicated by lines on a ake of the solar disk. The 
pouttons of sunspots are also shown 
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6. Combined plot of a series of dally observations showing 
lower boundary. P is the power reoerved, In arbitrary 


units; o is the angular separation between the centre of the 
aerial beam the centre of the option] disk of the wun 


daily records if & lower boundary curve is found 
below which the level never falls. In practice, it has 
been found that erther method involves recording 
over a long period, even during the present period of 
low sunspot activity. A series of daily observations 
has been plotted in Fig. 6. The appearance of a 
relatively sharp lower boundary to the curves con- 
firms the presence of a background radiation which 
18 constant over & period of at least weeks. The shape 
of this boundary agrees with records obtained on two 
occasions when one half the solar disk was apparently 
free from areas of enhanced brightness. Preliminary 
resulta suggest that marked lmb-bnghtening 18 
present. 

Two series of observations, one made during March 
and April and one during June and July 1952, have 
shown a small change in the brightness distribution 
near the limb. Non-circular symmetry of the source 
would be a possible cause of this, sınoe in the terval 
the direction, relative to the sun’s axis, in which the 
gun was scanned had changed considerably. This 
possibility is supported by eclipse observations’ at a 
wave-length of 1-78 metres, which gave & brightness 
distribution that is not circularly trical, A 
second serial system arranged at right~angles to the 
existing system is bemg constructed to investigate 
this 


The observations are continuing and will be further 
reported in the Australian Journal of Physics. I wish 
to acknowledge the assistance of Mr. J. A. Warburton 
and Mr. A. J. Harregon in the work, and helpful 
discussion with Dr. J. L. Pawsey. [Nov. 28. 
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LETTERS TO THE EDITORS 
The Editore do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taben of anonymous communications 
Measurements on Superconductivity In 
Thin Tin Films 
CONTINUING our previous measurements! on Buper- 


conductivity of thin tin films, we have now measured 
the change in supercondustivity, under the influence 
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eliminate oxidation, the films are transported to 
the cryostat in an evacuated tube belonging to our 
ecial transport system. In the oryostat the film 18 
dipped into the liquid helium. Hence it is possible to 
y the change in supercondustivity even when using 
large current densities without the film being warm. 
Just es in our previous measurements, we found 
that, for our films, the transition temperature is & 
few tenths of & degree higher than for normal tin. 
The behaviour of one of our films is described in this 
communication. The resistance of this film at room 
temperature is 116 ohms, at the boil- 
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ing point of liquid oxygen it is 104 
ohms, and at the boiling point of 
liquid helium 87-8 ohms. The transi- 
tion temperature ia 3:82? K., and 
after the transition there remains no 
Tesidual resistance. This film, and 
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also the others, showed a peculiar 
effect when we moasured the disturb- 
ance under the imfluance of the oom- 
bined action of an external magnetic 
field and the current. Figs. 1 and 2 
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ilustrate the influence of a field, 
normal to the surface of the film and 
parallel to the film (m both cases per- 
pendicular to tho ourrent) respect- 
ively, for different currente. The 
following pointe may bo noted: 
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(1) By increasing the courrent, tho 
trangmition curves become more and 
more sharp. Experimenta of the 
eame kind have been carried out by 
do Haas, Voogd and Jonker’ on a 
monocrystalline tin wire, but they 
obtained flatter curves when the 
current was inoreased. 














(2) The oritioal field for the di- 
rection. el to the film is much 
larger for the perpendicular 
direction. This fact has also been 
observed recently by Zavaritaki’. 
Moreover, we observed that even for 





large values of the current, the mag- 
netic threshold value for the film is 
considerably greater than for the 
bulk metal. 

(3) In Fig. 1 (inset) R per cent is 
plotted as & function of Hi,—Hy, 
which is the compensating field for 


1 


T= 5.60 K 
Hil 














Fig. 2 

of a magnetio fleld and also under the combined 
action of the current and a magnetic fleld. 

Our ita are obtained on small 
(length of the film, 5 mm.; width, 8 mm.) 
sputtering in argon at room temperature i 
& cathode of spectrographically pus tin 
by Johnson Matthey and Oo., Ltd. In order to 
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the current difference. It is note- 
worthy that straight linea are ob- 
tamed. 

The same general behaviour 
was found for this flm at other 
temperatures below the transition 
temperature, and also for our other 
films. 

We wish to thank the Belgian 
Department of Education for finan- 
cial aid for these experiments. ' 
A. VAN ITTERBEEK 
L. Dz GREVE 
L. Van GERVEN 
J. SagEPERB 
Insttuub voor Lage Temperaturen 
én Technische Physica, 
Louvain. Feb. 11. 
Van Itterbeek, A. De Greve, D. and Van 


yi. (in English), 


‘de W.J., J, and Janker, 
Panaria N Y, 
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Temperature of the Interior of the Earth 


IN a previous communication!, I gave an outline 
of & new method for estimating temperatures in the 
earth's interior. The method was based on what I 
have called the temperature—preasure hypothesis, 
namely, that the reciprocal of the volume ooefficient 
of thermal expansion « is a linear function of the 
pressure p : 


+ bp. (1) 


Ld 
X 0, 
Thus relation was by the analogous com- 
preesibility-preesure hypothesis of Bullen" and 
Ramsey’, namely, that the reciprocal of the adiabatic 
compressibility is & linear function ʻof the pressure. 
rt for the temperature-preesure hypothesis 
was obtamed using Uffen's* values of a, which were 
based on the theory of solida. An independent 
investigation based on Murnaghan’s theory of finite 
strain has now been carried out, the resulta of which 
add further support to the ian aab iT reBsure 
hypothesis. More mmportant is the fact t the 
values of the coefficients 1/a, and b in equation (1), 
as obtained by these two methods, agree to within 
10 per cent. Thus two mdependent Imes of attack 
not only support the general hypothesis, but also 
among themselves as to the numerical value 

of the coefficients. 7 

Birch’, however, in his most recent paper on the 
constitution of the earth, disagrees with the com- 
preesibihty-pressure hypothesis of Bullen and Ram- 
sey, and regards the linear relationship between the 
reciprocal of the compressibility and pressure as 
at best approximately valid over limited ranges of 
preasure for the particular materials of the earth’s 
interior. It is not claimed that the temperature— 
pressure hypothesis is necessarily a fundamental 
physical relationship ; but it is that, in view 
of the agreement between two independent investiga- 
tions, it should give & very fair approximation to the 
truth. Because of the lack of experimental data, 
which are both scanty and subject to relatively large 
uncertainties, the empirical relation (1) should be of 
considerable help in estimatmg temperatures within 
the earth. 

The full implications of the tem pressure 
hypothesis are being investigated—in particular, the 
problem of the transfer of heat from the core. 
Assuming that the core has the composition of an 
iron meteorite, an estimate oan be made of the oon- 
ductive flow of heat in the oore near the boundary 
of the core and mantle. Using the adiabatic tempera- 
ture gradient based on the temperature—pressure 
hypothesis, a value of 5 x 10-' cal/cm.'sec. is 
obtained. On the other hand, usmg the melting point 
gradient and conduotivity of olivine as obtained by 
Uffen‘, a value of 5-5 x 10-7 cal./am.* seo. is obtamed 
for the conductive heat flow in the mantle near the 
boundary of the core and mantle. The difference 
between these two figures is not significant, being 
within the limit of their probable accuracy. It thus 
appears that sufficient heat can be removed from 
the core by conduction alone—a result hitherto not 
thought possible. This has far-reaching effecta on 
Bullard’s* dynamo theory of the origin of the earth's 
magnetic fleld, which i & motion of the 
material of the core. It has been shown that thermal 
convection provides the only satisfactory mechanism 
for the generation of such motions. The results of 
the present investigation show that, in order to have 


NATURE 


835 


~ oonveotion in the core, it is not necessary to have 


convection in the mantle ag well. This londs con- 
siderable weight to the oontraction theory of 
orogenesis put forward by Wilson and Scheidegger’ 
as against the convection current theory. 

Fimally, Bullard? found that the heat flow required 
to maintain convection currents in the core was 
about four times greater than that available from & 
core with & radicactive content comparable to that 
of iron meteorites. This discrepancy ıs almost 
entirely removed if figures based on the temperature - 
pressure hypothesis are used. 

J. A. JACOBS 

University of Toronto, 

Toronto 6, Ontario. 
Nov. 19. 
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(1049); 8, 50 (1950). 


» n E H., Aan. Not. Roy. Astro. Sos., Geophys. Supp., 6, 12 
* Uffen, RJ. Ph.D. thesis, Untv. of Western Ont., Canada 
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Tensile Strength of Liquid Nitrogen 


BmvERAL suthors! have suggested that included 
gases have an appreciable effect in lowering the 
observed tensile strength of & liquid. For this roason 
it was decided to attampt to measure the tensile 
pica of & low-temperature liquid which, when 
cooled below ite normal boiling point, would contain 
none of the normally inclu gases found in moat 
liquids. 

A review of the available experimental methods 
of measuring the tensile strength of a liquid suggests 
that the statio and dynamio tensile strengths of 
liquids are different. Smoe the tensile strength of o 
solid is a static concept, 1t seams reasonable to con- 
sider the static tensile strength of a liquid as a iruc 
measure of ite tensile strength. For this reason an 
adaptation of Vincent’s bellows method? was used. 
The apparatus was designed with a spring-loaded 
bellows, and the whole assembly was immersed in 
the liquid under test. The tension on the liquid-filled 
bellows could be varied by adjustmg the extension 
of the spring until the tensile strength of the liquid 
was reached and the rupture of the liquid 
column ensued. The maximhum observed tensile 
strength of liquid nitrogen was found to bo 3.5 
atmospheres at 71-0? K., while the maximum 
theoretical tensile strength based on the theory of 
Volmer* was calculated to be 60 atmospheres at the 
same temperature. 

An attempt was made to study the tensile strength 
of liquid nitrogen as & function of temperature. It 
appears that no apparent relation exists between 
temperature and observed tensile strength, although 
one would be expected from previous theoretical 
work**. It 18 possible to explain this fact and the 
discrepancy in obeerved and predicted values of 
tensile strength by assuming a bubble-trapping pro- 
cess in the small surface cavities of the bellows. 
This suggestion has been made previously! to explain 
the low of tensile strength of a liquid by the 
trapping of bubbles of included gases in the Griffith’s 
oracks in the wall of the contamer. In our oase 
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however, the will not depend on the trapping 
of bubbles of normally included gases, but on the 
trapping of bubbles of nitrogen gas in the walls of 
the container, the size, of the nitrogen gas bubble in 
the liquid being defined by the existing temperature 
and preasure of the system. 
It is hoped to oontinue the experimenta with 
liquid helrum both above and below the 4-point. 
A. D. MisENER 
F. T. Hzpaoook 
Department of Physica, 
University of Western Ontario. 
Feb. 5. 
1 
opens JEER, "e P fr oft is Pe Aa 
Phys. Soo., 65, 41 (1941). 

*Temperiey and Chambers, Proc. Phys. Soc., B8, 421 (1046). 
* Vinot, R. 3., Proo Phys. Soc., 53, 126 (1941). 
i Hernath, L, Indust. end Eng Chem., 44, 1810 (1052). 
*Temperley, H. N V., Proc Phys. Soc, 59, 100 (1047). 


Paramagnetic Resonance and Covalent 
Bonding 


In the course of a programme of investigatmg 
peremagnetio resonance in compounds containi 
4d and 5d transition elements, we have recently foun 
an unusual hyperfine structure in ammonium 
chloroiridate, which gives information about the 
bonding in this compound. The essential experi- 
mental result is that in a crystal of (NH,), [IrCl,], 
diluted with the isomorphous diamagnetic platmum 
salt, the resonance at & temperature of 
20° K. and wave-length of 1 cm. shows a complex 
hyperfine structure consisting of many lines, of which 
sixteen equally spaced linea can be resolved in the 
most favourable directions, with overall on 
of about 150 gauss. At first sight one would expect 
only four lines corresponding to the known nuclear 
spins (I — 3/2) of indium-191 and 193. (The nuclear 
magnetic moments are approximately equal.) It is 
possible to explain the of the additional 
lines a8 arising from the chlorine-85, 37 (I = 8/2) 
nuclei, and the detail of the by assuming 
that the hyperfine structure of chlorine is one-third 
of that of the iridrum. 

Each iridium ion lies at the centre of a regular 
octahedron of chlorine ions, and on & purely ionic 
model these ions would be Ir*t (5d*) and Ol- (an 
inert gas structure). The susceptibility of the com- 
plex corresponds approximately to that of a single 
electron spin, and using Van Vleck’s theory!, this 
would be ted as arising from a hole in the 
dey, dyn dix shell. Van Vleok shows how this reeult 
can be reached either by the directed valence bond, 
or the strong orystal fleld, or the molecular orbital 
approach ; although in the molecular orbital method 
he only considers combinations between orbitals such 
as desy’, distr (central ion) and pg (attached ions). 
The i evidence in ammonium ohlororrid&te 
suggests that the magnetico hole is described by ad- 
mixtures of 8px (Ol) orbitals with Bdgy, dys, dry (lr) 
orbitals. This can also be pictured as a mechanism 
whereby for part of the time an electron is transferred 
from Ol- to Ir*t, cancelling the unpaired spin on the 
iridium, and leaving an unpaired spin on & chlorine 
atom. 

In the etic resonance spectrum, this leads 
to two olfoota, both of which have been observed : 
(i) there will be & hyperfine structure from the 
chlorine nuclei, and (ii) the spectroscopic splitting 
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factor will be smaller than g = 2, the value given by 
Van Vleok'a theory. From the measured size of the 
hyperfine structure, and from the observed value, 
g = 1:8, we have tentatively estimated that the 
electron hole is on & particular chlorine atom for 
about 8 per cent of the time, and on some chlorine 
atom for about 18 per cent. The paramagnetio 
resonance method thus gives a direct and quantita- 
tive measure of x-bonding, or, crudely, of the where- 
abouta of the electron hole. 

Theoretical and experimental work is proceeding, 
and we hope soon to look for srmilar phenomena in 
other ME m particularly potassium  bromo- 
iridate. this work will be reported more fully 
in due course. 

J. OWEN j 
K. W. H. Stevens 
Olarendon Laboratory, 
Oxford. 
Feb. 28. 
! Van Vleck, J. H., J. Chem. Phye., 3, 807 (1985). 


Dielectric Relaxation Time of Polar 
Molecules in Solution 


MEASUREMENTS of the dielectric relaxation timo (-) 
of & polar substance (B) in & non-polar solvent (4) 
are usually i reted in terms of the generalized 
Debye formula! : 


7 = (8xn4ag)/2kT, (1) 


where ņa 18 the viscosity of the solvent, and ap is 
the radius of the solute molecule. 7 

A closer examination of the processes involved 
shows that this extension of Debye’s formule to & 
solution is not justified, because 54 is determined 
by the interaction between the solvent molecules, 
whereas + is determmed by the interaction between 
non-polar and polar molecules. 

In & discussion to be published elsewhere, it is 
shown that, for & very dilute solution, 


+ = (Anap)/2kT, (2) 


where 4 is a function of the moments of inertia and 
masses of the two types of molecule, and the inter- 
molecular distances, and is of the same order of 
magnitude as ap’, and nap is the ‘mutual viscosity’ 


+33 
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of the two substances, which can be found from the 
viscosity of the mixture, since 

no = faasa + fm'ngan + 3fafmnamoam (8) 
where the f's are mole fractions, the c's are inter- 
molecular distances, and terms without suffix refer 
to the mixture. 

Relations (2) and (3) are derived using Andrade’s® 
model of a liquid. 

Figs. 1 and 2 show 7 plotted as a function of 74 
and of nar respectively for various polar solutes in 
benzene (n = 0-65 c.poise), cyclohexane (y = 0.97 
o.poise), carbon tetrachloride (7 == 0-97 c.poise) and 
medicinal paraffin (n ~ 200 o.poise). The relaxation 
times are taken from the results of Whiffen and 
Thompson’, and of Curtis, MoGreer, Rathmann and 
Smyth*. The values of n4p are deduced from data 
given in the “International Critical Tables” for solutes 
in benzene, and from measurements I have made 


in other cases. 
From the gra it can be seen that there is no 
ampio relation betur 7 and na, 88 required by 
bye formula ; but that the graph of + against 
nap does approximate to a straight Ime through the 
origin as required by equation (2). Deviations from 
the linear relation may be interpreted as 
variations of the function 4 of the molecular sizes. 


Nona E. Hirn 
Bedford College, Regant’s Park, 
London, N.W.l. Deo. 5. 
1 Debye, P., ‘Polar Molecules’ (Now York, 1029). 
1 Andrade, H. N. da O., Phil, Alag., 17, 497 (1984). 
* Whiffen, D. H., and Thompson, H. W., Traas. Farad. Soc., 4$ A, 


114 (1946). 
SUUM, eda E Rathmann, G. B. and Smyth, C. P. 
. Amer. Chom, Soc. Paks out (1003). 


A.C. Operation of lon Chambers 
of low-intensity ionization in an ion 
chamber involves the amplifloation of very small 
currents. D.O. operation is conventional; but it is 
difficult to provide stable valve Jifloation of a 
weak p.c. signal. Oonversion to 4.0. by a vibrating- 
reed gives rey sensitivity and stability, but the 
mechanical oe is elaborate. 4.0. operation and 
amplification appears to be stable and simple, and 18 
ce of high sensitivity. 

current produced by irradiation in the a.o. 
case is caused not primarily by the collection of ions 
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but by the oscillation of a space charge within the 
chamber. This builds up slowly to its equilibrium 
density after & source of radiation is brought near 
the chamber, giving slow response time but high 
sensitivity. ith the bridge circuit described for 
10 o./s. operation, an irradiation sensitivity equivalent 
to 101 amp. D.o. may easily be obtained; the 
current rises to its maximum value with a time- 
constant of about } min. 4 

Kiehn} haa described a single ion-chamber in e 


Wien bridge operated at 150 o./s. The frequency 
gives rapid response times but sensitivity. 
T & tus developed in the present investigation 


i for high-sensitivity measurements of 
Pohl 90 — yttrium-90 bremastrahlung radiation. 
Two T.P.A. (gamma-sensitive) ion chambers, filled 
with argon at 20 atmospheres pressure, are connected 
in opposition as two arms of an a.o. bridge; each 
balance arm consists of adjustable capacity and 
parallel resistance. The bridge is fed with I0 o./s 


lifled pon is led to & 'gate' 
tered for both frequency phase, and tho 
anathed anode current measured on tho output 
meter. The bridge is easily balanced to eliminate all 
capacitive current through the ion chambers, and 
much of. the oosmie background current as well. 
Irradiation of either chamber separately causes 
additional resistive current to flow in the chamber ; 
the output meter shows a change m reading propor- 
tional to the radiation intensity over a small range. 
The sensitivity is limited by variations in the 
balanced background currents to a value of about 
2 microcuries radium at 100 em. from one chamber. 

This work will be reported in detail elsewhere. 
I wish to thank Dr. D. Taylor and members of 
the Counters Group at the Atomic Energy Research 

Establishment, Harwell, for their advice and help. 

A. H. Warp 

Physics Department, 
Univeraity eee a i Gold Coast, 


1 Kiehn, B. IL, Eee 1680, Argonne (Aug. 1951). 


Atmospherics with Very Low-frequency 
Components 


Taa low-frequency (c. 100-500 o./8.) or ‘slow tail’ 
component in the wave-form of an atmospheric was 
first studied in detail by Watson-Watt, Herd and 
Lutkin!. They defined two parameters: the delay ¢ 
as the time elapsing between the start of the main 
oscillatory section of the atmospheric and the com- 
menoement of the slow tail, the quarter-period 
+/4 as the time occupied by the first quarter-cyole 
of the tail. Both ¢ and +/4 were found to increase 
Hu AN HIA non-linear, manner, as tho 
distance of origin, D, of the &&moepherio increased. 

Àn extensive programme of obeervations of slow 
tails has recently been completed at the Oavendish 
Laboratory. Throughout the programme, the kind 
co-operation of the Meteorological Office ‘‘Sferics’’ 
Organization! has greatly enhanced the value of the 
work by locating the sources of individual wave- 
forms. Although it was noted that, for any estrmated 
distance and any hour of the day, the individual 
values obtained for £ and +/4 showed considerable 
scatter, the results, when averaged, were found to 
be represented for distances up to 5,000 km. by two 
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sumple linear equations. With ¢ and «/4 in useo., and 
D in km.: t = k(D — D4), where D, ~ 1,000 km., 
and +/4 = To + cD, where t, ~ 500 useo. 

The constants k and o have significantly different 
values by day and by night ; in day-time, k(d) — 0-33 
and o(d) = 0-23; at mght, k(n) — 0-13 and c(n) — 
0 08. 

The transition from day-time to night-time was 
observed to occur gradually; the y night-time 
oonditiong only became established some three hours 
after the latest time of ground sunset along the path 
of the atmospheric. 

Many of the features in an atmospheric wave-form 
may be interpreted by examining the propagation of 
a primary pulse in the wave-guide formed by tho 
earth and the lower boundary of the ionosphere’. 
This approach is especially applicable to low-fre- 
quency affecta, since only one or two wave-guide 
modes, eat most, are concerned, and Hales has 
indicated how the slow-tail phenomena may be 
explained by considering propagation between a 

ectly conducting earth and an ionosphere of 
ite conductivity. From the present results it is 
possible, on Hales’s theory, to derive a range of solu- 
tions for h, the height of the ionospheric stratum 
involved, and o-ta conductivity; but neither oen 
be determined separately. Estimates are, however, 
available from other sources for the electron and ion 
density and collisional frequency &t various levels in 
the ionosphere, and henoe for the variation of a with h, 
ignoring any effecta due to the earth’s magnetic field. 
Using these estimates, it is found that the slow-tail 
resulta by day indicate propagano between the 
earth snd an equivalent, homogensous, ionospheric 
layer of height 65 km. and conductivity 5 x 10*e.g.u. ; 
at night the height of the layer is 90 km. and the 
conductivity 11 x 10* e.s.u. 

It is hoped to publish a fuller account of this work 
elsewhere. This p received financial assist- 
ance from the Department of Soientiflo and Industrial 
Research. 


F. HEPBURN 
Department of Physica, 
University of Nottingham. i 
E. T. PŒERO 
Cavendish Laboratory, 
Cambridge. 
Feb. 23. 


1 Yvatson- Walt, R.A , Herd, J. F., and Latkin, F. B., Proc. Roy. Soc , A, 
168, 267 (1037). p 

1 Ockenden, O. V., Met. Aag., 78, 78 (1047). 

* Budden, K. G., Phu. Mag., 43, 1 (1951). 

‘Hales, A. L., Proc-Roy Soc., A, 193, 60 (1948) 


Paper Chromatography of Phosphate 
Esters 

Taa demonstration-of phosphate esters on paper 
chromato has hitherto depended upon purely 
chemical methods for the liberation of the bound 
phosphate groupa!. The specificity of these tech- 
niques might be a matter of some doubt and cause 
difficulties of interpretation when they are applied to 
chromatograms of unknown material obtamed from 
& biological source. They also suffer from the 
disadvantage that the ease with which different 
o io phosphate esters are hydrolysed varies con- 
si bly, and the application of the method to esters 
which are not readily acid-labile, such as gluooee-6- 

_.phate or phoephogiyoerio acid, is sometimes 
uncertain". 


NATURE 


May 9, 1953 VoL. 171 


In an attempt to overcome these deficiencies, we 
have developed an enzymic method, in which a 
solution of alkaline phosphomoncesterase, prepared 
by the method of Schmidt and Thannhauser’, is used 
to liberate orthophosphate from the esters resolved 
on the chromatogram. The tendency for the resolved 
spots to spread and become diffuse when sprayed 
with the aqueous enzyme solution has been success- 
fully countered by first spraying with & solution of 
oalerum chloride in ethanol; any phosphate after- 
wards liberated on this impregnated paper at an 
alkaline pH 1s precipita as insoluble calcium 
phosphate at the site of ita liberation, and the com- 
pactness of the resolution is thus maintained. By 
this use of alkaline phosphatase, the paper chromato- 
graphy of phosphate esters should gain both in 
specificity and in reliability of detection within the 
wide substrate range of the enzyme?. 

We have used Whatman No. 1 papers, 28 om. 
square, washed for 10 hr. in 0-1 N hydrochloric acid, 
then successively in running tap water and in dis- 
tilled water, and finally dried at 70? C. The solvents 
used by Bandurski and Axelrod’ and the two- 
dimensional development described by them were 
adopted with only slight modifications: formic acid 
was replaced by an equal volume of acetic acid in the 
acid solvent, and we usually ran our chromatograms 
in the basio solvent first. 

After development by the two solvents, our pro- 
cedure is as follows: the pepers are thoroughly air- 
dried &t room temperature, mounted on glass sheets 
alightly larger than the papers themselves, and sprayed 
with 10 ml. of a 5 per cent solution of CaCl,.6H,0 
in 80 per cent ethanol. The ethanol is allowed to 
evaporate at room-temperature, and the papers are 
then sprayed with 10 ml. of the enzyme solution 
prepared in 0-1 M glyoine buffer at pH 9. (In our 
experiments the various enzyme solutions used 
liberated 50-200 pgm. phosphorus per ml. in 5 min. 
at 37° 0. from an added excess of glucoee-l-phoe- 
phate.) At this stage the papers are damp, but by 
no means saturated with solution; they are covered 
with & second sheet of glass, and the ‘unite’, glass— 
paper—glass, incubated for 4 hr. at 37° C. 

At the end of this time the papers, which are still 
damp, are firmly attached to ther glass mounts and 
finely sprayed with 3 ml. of & solution of 5 per cent 
ammonium molybdate in 20 per cent hydrochloric 
acid (v/v). (Yellow phosphomolybdate spots quokly 


D n 
. 4 
I 
1 
Beetion. of m veo Bra ti d. sodium 
giyoerophosphate ; , $-phosp , O, glucome-1-phos- 
phate ; D, &denosine-5-phosphate 
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appear where orthophosphate has been hberated in 
amounts equivalent to 1 pgm. phosphorus or more.) 
After standing for 2 min., the papers are further 
sprayed with 5 ml. benzidme solution (50 mgm. 
benzidine hydrochloride dissolved in 10 ml. glacial 
acetic acid and diluted with water to 100 ml.), usmg 
a fume cupboard with & good draught. They are 
thon inverted over a trough of ammonia (sp. gr. 0:880, 
diluted 1: 4) at & distance of 2 in. from the surface 
of the liquid, when the positions of hberated phosphate 
groupe are shown by the appearance, within & minute, 
of bright blue spote which show distinctively on & 
white ground. 0-5 pgm. phosphorus is readily de- 
tected by this method. Over-exposure to ammonia 
at the final stage leads to rapid fading of the blue 
oolour. 

The ,&ocompanying photograph .shows & resolution 
involvi four typical phosphate esters: sodium 
glyoerophoephate,  3-phosphoglyoer&te, glucose-1- 
phosphate and adenosine-5-phosphate. 


Department of Biochemustry, 
Queen’s University, 
Belfast. 
Feb. 17. 
. B, and Taber wood, F. A., Mature, 164, 1107 (1049). 
J. À 'oodale, T. C., H 


MM, ans, 
J Amar, Chom. Soe, Ed 1710 980). 


* Banduri, R. 8., and Axelrod, B, J. Bial Chem, 193, 405 (1051). 
* Bohmidt, G., and Thannhauser, B. J., J. Biol. Chem., 149, 360 (1918). 


lon Exchange in Paper Chromatography 


Ir has been shown by Schute that several mixtures 
of alkaloids can be separated by chromatography on 
paper using aqueous ammonia’. Beceuse the chrom- 
atograms have the characteristics of a partition 
chromatogram, it is probable that the above separa- 
tion is due to partition between an aqueous imbibrtion 
phase and an aqueous mobile phase. 

It was also possible to show that, when the cellulose 
is not swollen (that is, it contams éhemically bound 
water only) and the solvent is hexane, irreversible 
surface adsorption of alkaloids occurs’. An alkaloid 
can be displaced from the adsorbed state by a more 
polar one, and therefore it is probable that this 
adsorption is of & polar nature.  Henoe we may 
ee ee ee 
solvent becomes more polar. Moreover, when the 
cellulose is swollen by the solvent, an important part 
of the cellulose ceases to be a surface phase and 
becomes & volume phase. Surface adsorption on 
cellulose from & strongly polar and swelling solvent 
such as water ia therefore very improbable. 

However, when acids and alkaloids are chromato- 
graphed on paper with water as a solvent, irreversible 
‘absorption’ takes place. It oen be shown that this 
is caused by ion exchange. When an aqueous solution 
of an acid (HZ) is 1n contact with paper, the hydro- 
gen ions of the acid exchange with the cations (Myt) 
of the pe HZ + H+ + Z- and H+ + Mpt 
Hpt + M+. Here Mpt represente ions of sodium, 

potassium, calcium, magnesium, eto., bound on 
Garbos] gro mlicate and other “insoluble material’, 

As the ination M+ + Z- is chromatographed 
further and H* cannot be eluted from Hpt by pure 
water, the H+ and Z of the acid can be oompletely 
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(a) (b) (a) (b) 
Fig. 1 Fig. 2 
SEP eae Whatman No.1 paper; Fig. 2, Sohleioher 
No. 11 AP tse ae, mi (d qd 
hg with ms f acld-spot visible 
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separated (Figs. 1 and 2). When the acid-spot A is 
separated fram the salt-spot B, the area of A gives 
& measure of the total amount of exchangeable 
cation Mpt. This amount is greater for the Schleicher 
and Schull paper than for the Whatman paper. 

When blank paper is chromatographed with water, 
electrolyte is eluted and the solvent contains cations, 
the concentration of which increases with the dis- 
tance covered by the front. Because the H+ is ex- 
changed from the Hpt area by this electrolyte, the 
Tear boundary of this area is removed farther from 
the initial spot, when this spot has been placed farther 
from the base. This phenomenon disappears almost 
completely when the paper is first washed ‘chromato- 
graphically’ with water. However, when washed 
paper is chromatographed with water for & second 
tıme, electrolyte is eluted again from the paper. This 
may be explained by the reaction : 

M,+ + H,O + Mt + OH- + Hpt, 


a hydrolysis corresponding to the ‘membrane hydro- 
lysis’ of Donnan, as a N by Hirsch?. Thus, in 
washed paper, part of exchangeable cation has 
already been displaced by hydrogen ion, and this 
agrees with the fact that the area of the said spot 
increases on washing the paper with water. This 
must be taken into consideration when we wish to 
determine the amount of M+ by measuring the acid 
area. 

In Fig. 1 the front part of the acid spot from 
salicylic acid contains salicylate. In this part there 
is still unchanged salicylic acid, and it ap that 
this acid travels much more slowly than solvent 
front (Ry about 0-5). 

When the pa is washed ‘chromatographically’ 
with hydrochloric acid and next with water to ramove 
the excess of acid, all exchangeable Mpt is displaced 
by H+ (H+ paper). When salioylio and sulphosalicylic 
acid are chromatographed with water on this H+ 
paper, normal chromatograms ooour and both acids 
are separated, the R»r’s being about 0-55 and 0-70 

tively when Whatman No. 1 paper is used. 
ia ion exchange on this peper is impossible and 
surface adsorption highly mprobeble, we may con- 
clude that the separation in this case 8 caused by 
partition between umbibition water and mobile water, 
the imbibition water having properties other than 
pure water. 


840 


When an alkaloid (XN) is chromatographed, ion 
exchange is possible : 


XN + H,O Æ XNH+ + OH’ and 
XNHX + Mpt œ Mt + XNHgt. 


When H+ paper is used, direct salt formation will 
occur : 
XN + Hyt > XNH,*. 


It appears that XNHg* 1s only shghtly eluted by 
pure water, and this gives another posmbility of 
eatimatmg the amount of Mpt, displacing first the 
My*t by Hpt and measuring the area of an alkaloid 
bound by the Ht. 

The alkaloid 10n m XNHp»t will be exchanged for 
cations. When the cation ıs another alkaloid ion 
which is bound preferentially, the two alkaloids can 
be separated; hence mixtures of alkaloids oan be 
analysed by ion exchange on paper with water a8 & 
solvent. 

Tt is clear that 10n exchange will also ocour when 
the mobile ens i8 an organio solvent and the 
stationary p is an ionizing medium such as 
water. It 1s probable that many of the abnormalities 
oocurring in paper chromatography of ionizable sub- 
stances may be explained, at least partly, by this 
ion exchange. This is supported by the faot that 
abnormalities in the chromatography of alkaloids 
are decreased by impregnating the paper with 
potassium chloride, as is found by Munier et ai.*. The 
excess of electrolyte in the stationary phase will 
make the XNHy,* bondmg impossible. 

This investigation is part of a study of the mech- 
anism of paper chromatography, full reports of 
which will be published in due course. I thank 
Prof. E. H. Vogelenzang for his mterest and encour- 
agement, and the Dutch Organization Z.W.O. for 
financial support. 

J. B. Sonvurz 
Pharmaceutical Laboratory, 
University of Leyden. 
' Oot. 29. 
1 Schute, J. B., Pharm. TF eskblad, 96, 201 (1951). 


*Schute, J. B., Verlag Symposium Chromatografie Utrecht, ile 
195% (In the press) 


* Hirsch, P , Rec. trav okus , 71, 525 (1952). 
* Nunler, M., Maoheboeuf, W., and Chevner, N., Bull Soc. Chim Bil, 
84, 301 (1052) 


Paper Chromatography of Thioureas 


Is the course of & current investigation, 1t became 
necessary to separate and identify minute amounts 
of N-substituted thioureas. Paper chromatography 
suggested iteelf as the method of choice for this 
purpose, and & technique has now been worked out 
which gives satisfactory and reproducible results on 
some thirty thioureas investigated, separately or in 
complex mixtures. Ó 

As a result of numerous experiments, water- 
' saturated chloroform was selected as the most satis- 
factory mobile phase. One-dimensional, ascending 
chromat were run on No. 1 Whatman paper 
at 23-5° + 01°. The attainment of equilibrium in 
the chromatographic system some prelum- 
inary difficulties owing to the high density of the 
chloroform vapour. This problem was solved, how- 
ever, by linmg the glass walls of the chamber 
with filter paper soaked in chloroform and water. 
After emilben of the sheets (17:5 am. x 28.5 
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of N-substituted thioureas devalopes with Grote's 
e substances were applied along the lower line as 


spots, acd containing 0 00 
e (1) Metbyi, 
5! a mixture of me 

plied as 0 ml of an solu 

D per cent of each component, (6) -butyl 


am.) for 16-18 hr., the chloroform was allowed to 
rige 23 0 cm. from the starting line in the course of 
110-120 min. Periods much outside this range were 
indicative of umperfect rium and resulted in 
leas satisfactory results. development, the air- 
dred paper was spr&yed with Grote's reagent! and, 
upon moderate heating, the thioureas appeared as 
distinot, deep-blue spots, gradually fading within a 
day or two. Comparable results were obtained by 
Feigl? on consecutive spraying with & starch solution 
and the iodine-azide reagent. In this case the 
thioureas appeared as colourless spots on a uniformly 
blue background. Owmg to a shghtly higher senaitiv- 
ity of Grote's reagent, ıt waa generally preferred 
throughout the present work. 

Even under carefully controlled conditions, some 
variations in the Ry-values were noticed from one 
run to another. These fluctuations could be elrminated 
by including N-phenylthiourea as a reference sub- 
stance in every run and considering the movement. 
in relation to this arbitrary standard. For oon- 
venience, we have introduced the term Rpp-value, 
defined as the ratio between the distances travelled 
by the individual component and phenylthioures. 
The Rpp-values were found to be reproducible 
within + 0-01. In the accompanying table, results 
are presented for & few typical mono-substituted 
thioureas. Di-, tri- and tetra-substituted thioureas 
were also successfully separated ; but 8-substituted 
iso-thioureas did not respond to Grote's reagent. A 
series of thiobarbituric acids were separated and 
detected as yellow spots on spraying with the same 

nt. However, Grote’s reagent proved to be 
unsuitable for the detection of thiosemicarbazides 
owing to the varying and often transient nature of 
the colours produced. 








N-Substitaent(s) Rre values 
M 1 0 04 
Ath 0°15 
n- 1 0:48 
n-Bu 0:84 
0 26 
94 
imethyl A 
thyl 1:23 
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Separations of mixtures containing individual 
components with Rpp-values higher than oc. 1-20 were 
often facilitated by using the slow No. 50 Whatman 


pa 
A Paller assomat of the work. wil be pobliaked 
in Acta Chemica Scandinavica. 
ÁNDHBS KAR 
Kunr RUBINSTHIN 
Chemical Laboratory, 


me University of Copenhagen. 


Nov. 80. 


! Grote, T. W., J. Biol. Chem., 93, 25 (1081). 


"Y F. ‘ tative 7 
eer Run ctae qus DY: Bot. Tosa (3rd odit., New 


Use of lon-Exchange Resins in Paper 
Chromatography of Sugars 

THs recent oommunication by Phillips and 
Pollard! suggests that results obtained here may be 
of interest. In the paper chromatography of dilute 
and very impure sugar solutions, such as non- 
diabetio urines or certain protein hydrolysates, it is 
common practice to use beforehand a ‘mixed bed’ 
1on-exchange resin to remove interfering anions and 
cations’. For example, ‘Bio-Deminrolit E’, & mixture 
of a weakly basic reain containing amine groups and 
a sulphonio acid type reain, ia shakeh with the solution 
for 20 min. and, after centrifuging, the clear super- 
natant contains all the sugars (except amino-sugars 
and uronio acids) uncontaminated by ionizable sub- 
stances?. When ‘Bio-Deminrolit E’ was replaced 
by 'Bio-Deminrolit' or 'Bio-Deminrolit F’, which 
are mixtures of sulphonic acid type reams with 
strongly basic resins of the quaternary ammonium 
h xide type, it was found that all fructose, 

ucose, galactose, mannose and fucose were removed 
from the ditute solutions 

The effect was investi E supra par 
diameter and 2-5 am. long of ‘Amberlite TRA400’ 
(OH form), and it was found that 2 mgm. of glucose, 
for example, was completely removed from solution 
by such a column and, with the quantity used, none 
or at most 10 per cent of the sugar was recoverable 
by ummediate elution with dilute hydrochloric acid. 
Of the sugars investigated glucosamine’, galactos- 
amine and N-soe were anomalous in 
that, while they were completely removed by the 
regin, they were recovered quantitatively by hydro- 
ohlorio acid elution. Non-reduoing sugars were not 
investigated. 

If ‘Bio-Deminrolit’ 


is saturated with carbon 
dioxide, the ammonium bicarbonate is 
formed. The mixed resin 18 used in this 


laboratory in place of ‘Bio-Deminrolit E’ (now 
unobtainable) and is very satisfactory. There was 
no appreciable loes of fructose or glucose from a 
dilute solution of the sugars left over ‘Bio-Daminrolit’ 
(HCO,’ form) for nine days at 0 °C. 

I wish to thank Mr. J. D. Cheshire and Misa B. D. 
Birchenough for technical assistance. 


L. I. Woorr 
Hospital for Sick Ohildren, 
Great Ormond Street, 
London, W.O.1. 
Feb. 4. 

1 Phillips, J. D., and Pollard, A., Newre, 171, 42 (1063). 

3 Partridge, B. WM., Biochem. J., 48, 238 (1048). 

* Woolf, L., Great Ormend Street J., 1, 61 (1961). 


Piha X d , Tooper, H B., and Fosdick, L. B., J. Biol. Chem., 194, 
600 (1062), 
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Separation and Structural Determination 
of the Olefinic Components of Polson Ivy 
Urushiol, Cardano! and Cardol 


Tam noxious saps of numerous members of the 
such as Japanese lac, poison ivy, 
cashew nut shell liquid, eto., oontain phenolic bodies 
carrying long unsaturated ‘side-chains attached to 
the benzene ring. Earlier investigators’ have in 
certain cases established the pee and the position 
of these alkenyl side-chains ; or to the present 
investigation only very Peete aptat s was 
available concerning the structural details of the 
unsaturation. There is no doubt, however, that 
the unsaturation in the side-cham lays &n importanb 
part both in the plowlogoal properties’ and 
industrial uses* of these compounds 

To explain the formation of & variety of oxidative 
degradation and ozonolysis products, Majima! oon- 
cluded that Japanese lac urushiol is hetero-olefinic 
in character. He proposed structures for mono-, di- 
and tri-olefnic components ; but he was not able to 
seperate these components for their decisive structural 
identifloation. In fact, work now in progress in these 
laboratories‘ indicates that two of the structures pro- 
posed by Majima will have to be modifled. 

Earlier investigations’ in this laboratory have 
established that the alkenyl phenols, anacardio acid 
and cardanc! (also called anacardol') obtained from 
the shell liquid of the cashew nut are also hetero- 
olefinic in character. However, no evidence has been 
available conoerning the olefinic heterogeneity of 
cardol, the resorcinol component largely responsible 
for the dermatitis caused by cashew nut shell liquid’. 

Most of the interest in the United States in regard 
to the physiological properties of these alkenyl 
phenols has been focused on poison ivy. The difficulty 
of obtaining the toxio phenol in pure form from the 
poison ivy sap has seriously hampered efforts to gain 
more information about its unsaturated character. 
Poison ivy urushiol absorbs hydrogen equivalent to 
about two double bonds and is converted into 3-penta- 

catechol. Although Mason and Schwartz‘ con- 
ol on the basis of prelimmary chromatographic 
experiments that at least three toxic ents are 
„present in poison ivy urushiol, they did not separate 
"these components in a form suitable for structural 
elucidation. 

By means of phio adsorption of the 
methyl ethers of three of these alkenyl phenols 
(poison ivy urushiol, cardanol and oerdol) on alumina, 
we now have been able to separate the different 


olefinic in pure form. In the case of 
poison ivy di yl uruahiol, four have 
been isolated —one of which had a completely reduced 
side-chain and the other three one, two 


and three double bonds. Each of the three olefinio 
components absorbed the theoretical amount of hydro- 
gen on catalytic reduction and yielded in pure form 
the saturated component (8-pentadecylveratrole). 
The structures of the four components of poison ivy 
urushiol now established on the basis of the products 
isolated from ozonolysis and oxidative degradation 
involving the dimethyl ether are ahown in the 
accompanying formule (p. 842). s 

ol, the monophenol obtained from the 
cashew nut ahell liquid, was found to absorb h; 
equivalent to about two double-bonds. Ita yl 
pools pala. tiep prep Br Mo hic- 
ally pure com the side-chains which 
proved to be identical with those GF eis corii pen dig 


| + 
y y 


OH,4CH—OH(OH440H, 
an 


a 
. oe 
am 
9 
(ae 
(v) 


Oomponents of poison fry urtahiol (3 = y = OH) 


components of poison ivy urushiol. The structures 
of the pure componente of oardanol, therefore, can 
be represented as I, II, III and IV, respectively, 
where w = OH and y = H. 

Anscardio acid, the alkenyl salicylic acid oom- 
ponent of cashew nut shell liquid, also absorbe two 
moles of hydrogen and is hetero-olefinio. On reduction 
it is converted into 2-carboxy-3-pentadesylphenol. 
Since an&oerdio acid gives o&rd&nol on amooth 
decarboxylation, it seems probable that the hetero- 
olefinic character of anacardic acid oan be explained 
in terms of olefinic componente corresponding in 
structures to those found m cardanol (I, IT, III and 
IV; z = OH, y = COOH). 

Cardol, tho toxic resorcinol component of cashew 
nut shell liquid, usually absorbs somewhat more than 
two molar equivalents of hydrogen and is converted 
into 1,8-dihydroxy-S-pentadesylbenzene. It was 
found to be composed mainly of & diolefin and a tri- 
olefin having alkenyl side-chains identioal with those 
shown above. 

No component having more than three double 
bonds could be detected in any of the three alkenyl 
phenols investigated. 

A detailed &ooount of this work will be reported 
elsewhere. We are indebted to the Lederle Labora- 
tories Division of the American Cyanamid Company 
for a grant supporting this investigation. An extract 
of poison ivy was also supplied by the Lederle 
Laboratories. The cashew nut shell liquid was kindly 
supplied by the Irvington Varnish and Insulator 


Company. 
W. F. Syms 
C. R. Dawson 
Department of Chemistry, 
Columbia University, 
New York. 
Nov. 18. 


' (e) Majima B., Ber. 56 B, 172 (1988). (b) HM, G. A., Mattaoottl, V., 
W. D., J. Amer. Chem. 1934). 
H. and rao YN. Hy y e, dg i " 
* Koil, H., Wi D., and Dawson, O. R.. J. Zap. M. 
“teu: Sorencs, 102, 270 (1045) ; Indus. Wet ie 
Hat T., and Caplan, 8., Indust. end Eng. Chem., 82, 13906 


t Banthankar, 8. V., and Dawson, O. 


' Bletainger, M., and Dawson, O. R., J. Ory. Chem., 14, 670. 
In P etd Dawson, O. ET J. On cm 141089 Gas ; 


* Mason, H. 8., and Schwarts, L. J. Asser. Chom. Soc., 64, 3058 (1942). 
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Specific Volume of Cellulose in Aqueous 
Solutions of Inorganic Salts 


Txx speoiflo volume of oollulose (sheet viscose) in 
aqueous solutions of ammonium, sodium and pot- 
assium chlorides, at 25° C., has been measured, using 
& ‘hydrostatic balanoe’, for the whole of the solubility 
range of the salt. 

The curve obtained in the plot of speoiflo volume 
against concentration passes through a maximum in 
each case. The concentration of the external solution 
at the maximum specific volume for each salt is: 


Calculation of the ratio of gram molecules of water 
per gram cation at this concentration, assuming equal 
hydration of anion and cation in all cases, gives the 
following values : 


Ion Ratio 
DE B9 
at 75 
K+ 116 


From the effective radius of the ion! and of the 
water molecule, the number of water molecules which 
can be arranged around each ion, from purely geo- 
metrical considerations, may be calculated: 


Ion Radius (A.) ‘Geometrical’ number 
of water molecules 
NHS 1 42 120 
Nat 0-96 75 
K+ 1:338 120 
H:O mol. 1:38 120 


The following suggestion is offered m explanation of 
the Bpeorflo volume curve. 

There is evidence? for believing that, in the initial 
oe of water adsorption by cellulose, the water ia 

& compressive force, causmg it to have a 

density greater than ordinary liquid water. 

Addition of a salt provides polar centres which 
"disorganize the water atmosphere, and has a de- 
compressing effect on the adsorbed water layer. The 
speorflo volume of the cellulose therefore increases 
with moreasing salt concentration, until the activity 
of the water in the system is so reduced that it ig 
unable to satisfy the hydration requirements of the 
ions. Further addition of salt then results in direct 
me of the salt 10ns with the cellulose, and the 
specific volume decreases once more. n 


B. M. NzALE 
G. R. WILLIAMBON 
College of Technology, 
Manchester 1. 
Deo. 2. 


‘Goldschmidt, Trens. Pered. Soc., 35, 253 (1929). 
"Davidson, J. Test. T T175 (1 . Filby and Maas, Cenad. 
End 102 dosi). Cd apr J. Paya , 99, 
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_ Absorption Spectra of the Ethyl 
Chlorophyllides 


Tus spectra of the ethyl chlorophyllides, the 
crystalline derivatives of chlorophyll by replacament 
of the phytyl by the ethyl radical, are of interest 
as these compounds are valuable as a&ctinometry 
standards in the study of the efficiency of photo- 
synthesis. No report seems to have been made of 








Absorption of Sho ethyl 


iinan, abaorykon pect circles and filled circ ty Peper 


tion coeficients for chlorophyllides a b 


their absorption spectra, except for some indirect 
evidence that they are different from those of the 
ohlorophyllag!. 

This has now been tested directly. A sample of the 
mixed chlo yllides, which had originaly been 
prepared by Stoll, waa kindly supplied by Dr. J. 
Weiss. This sample waa dissolved in petroleum ether 
and chroma: phed by the method employed for 
the ohlorophylis*. A dark residue remained within 
i mm. of the top of the column. This probably 
accounts for part of the spectral results previously 
obtained. The two bands of the chromatogram were 
twice re-chromatographed. q 

The spectra of the two chlorophyllides in ether and 
methanol were measured using & Beckman spectro- 
photometer. These could then be i ac 
imposed exactly on corresponding chlorophyll 
spectra? on adjustment of the absorption coefficients 
at one point, as is illustrated in the diagram. An 
attempt waa made to obtain the absolute extinction 
coefficients by direct weighing after extracting the 
dissolved sugar with water. This was unsuccessful, 
as the chlorophyllides were altered in by this 
treatment. Despite the lack of the absolute extinction 
coefficients, the identity of shape leaves little 
doubt that the, spectra of ethyl chlorophyllides 


are the same as those of the corresponding chloro-" 


phyls. 

This work is part of & study of chlorophyll tn vitro 
bemg carried out under the direction of Prof. R. 
palin dag of the University of Minnesota, and sup- 
po by the U.B. Office of Naval Research (Contract 
N6 ori—212). 


W. F. Watson 


C/o British Rubber Producers’ 
Research Association, 


* Babinowitoh, B. L, and Wels, J., Pres. Rey. Soc., A, 189, 251 (1031), 
* Harris, D. G., and Zeches, F. P., Bot. Gas., 104, 515 (1913). 
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Electrolytic Polishing of Lead in a 
Sodium Acetate — Acetic Acid Bath 


Ik the course of experimental work on the anodic 
behaviour of lead, it waa found desirable to produce 
& high degree of polish on specimens which might 
have overall areas of as little as 1 eq.am. An exam- 
ination of the literature indicated that the recom- 
mended bath for polishing this metal was one consist- 
ing of 250 c.c. of 60 per cent perchlorio acid, with 
750 o.c. glacial acetic acid. We considered that, 
because of the intermittent use that would be made 
of the solution, 1t would be unpleasant to store; 
a search was therefore made for alternatives. The 
experiment was tried of increasing the conductance 
and buffer capacity of glacial acetic acid by the 
addition of sodium acetate, and the present note 
gives details of useful operating conditions for electro- 
lytio polishing in the resultant solution. 

For most of our experimental work, we employod 
cylindrical lead specimens, about 1 am. in diameter 
and mounted with the expoeed face vertical. The 
electrical connexion to the back surface, and also 
this surface, were coated with a thermal-setting 
insulating varnish. A graphite or platinum cathode 
was placed about 5 om. away from the anode. Con- 
trary to normal practice the current, rather than the 
applied voltage, was controlled, and by this means 
the specimen could be etched or polished. Polish- 
ing oocurred at current densities between 50 and 
100 mA./am.! in a bath of the following composition : 

eens sodium acetate 60 gm. 
G acetic acid 315 c.c. 
Water 80 e.c. 

The over-potential at the anode has been measured 
by means of a Luggin puc and saturated calomel 
electrode, and a value o. 4-5 V. was recorded during 
polishing. Polishing occurred in the following stages 
on the l-cm. diameter specimens: (a) etohing ; 
(b) polishing began at the edges, working inwards 
&oroes the surface, followed by the inward growth of 
a film; (o) after about two minutes, this film oom- 
pletely covered the surface, the over-potential reach- 
ing & maximum value; oxygen waa not evolved; 
(d) patches of polish began to show, and after four 
minutes & highly reflecting surface appeared whioh 
was maintained on continuing to pass the current. 

If the current is interrup for a few seconda, on 
re-starting the above oyole is repeated, etching boing 
first produced on the smooth surface. 

ELIZABETH JONES 
H. R. Tarssx 
Kıng’s College 
(University of Darham), 
Newoastle upon Tyne. 
Deo. 1. 





Natural Origin of Optically Active 
Substances and Optical Resolution by 
Symmetric Agents 


THA communication by R. O. Ferreira! stresses tho 
implications of his findings (and those of H. M. 
Powell?) on the origin of ‘molecular dissymmetry’ in 
living matter through nucleation of a saturated aolu- 
tion of an externally compensated compound by a 
crystal containing an excess of one enantiomer, 
Possibly certain earlier work bearing upon the same 
fundamental principle runs some danger of bei 
overlooked. It was observed more than & h 
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years ago? that & solution of externally compensated 
ammonium hydrogen malate upon evaporation 
deposited crystals containing about three perta of 
the (—)-salt to one part of the (+)-salt, showing 
that a partial spontaneous resolution had taken place. 

A remarkable susceptibility to nucleation was 
recorded by Anderson and Hill‘, who ahowed that 
when optically inactive atropine sulphate was 
orystallized in & laboratory in which the (—)form 
had been racemized, the first crop was almost in- 
variably (—)-rotatory, owing to inoculation from 
the atmosphere. It has even been establiahed that 
effective nucleation of this kind may be brought 
about by crystals composed of ic molecules. 
In 1908, Ostromisslengky* described the optical 


OH,(NH,).COOH, as follows: ‘Bem 
ü h : Pra : 


der beiden Antipoden 
Hemiedrie dea Glykokolls nur in vollstàndig ver- 
steckter Form auftritt”. E 
The bearing of such phenomena upon the origin 
of optically active organic substances in Nature was 
expressed, for example, in 1920, as follows*: “A 
solution of & substance susceptible to spontaneous 
separation dries up by natural eva. ion and 
ita & conglomerate of the two kinds of crystals. 
One of these crystals is introduced fortuitously mto 
an adjacent solution of the substance. 
Tt is known that under such conditions a crystalline 
separation may occur of tho optical isamer similar 
to the moculating Imagine at this point 
that the mother-liquor is drained from the crystalline 
deposit by a further natural process. Two optioally 
active nuclei are now available, namely, the crystalline 
on and the substance remaining in the 
mother-liquor’’. 
Joan RHAD 


hemi I e 
` United College of St. Salvator and St. Leonard, 
University of Bt. Andrews. 
Jan. 8. 
'1 gerretra, B. O., Nature, 171, 30 (1083). 
* Powell, H. M., Natwre, 170, 155 (1052). TN 
i i , ,J. H., w- 
see NE th epo. v 
‘Anderson, L., and Hill, D. W., J. Chem. Sos., 908 (1928). 
3 Ostromisslenaky, I., Ber., €1, 3041 (1008). 
ae, Chemisiny’’, 854 (London, 1947). 


Repetitive Post-Synaptic Discharge in a 
Sensory Nucleus 


IN the coume of an investigation into the 
mechaniam of syn&ptio trenemiæion in the dorsal 
nucleus of the lateral geniculate body of the oet, the 
phenomenon of repetitive firing by the ganglion 
cells has been repeatedly observed following & brief 
nerve. 


The fibre groupe in the crossed pathway, however, 
conduct somewhat more slowly than the correspond- 
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ing groups in the path that remains uncrossed at 
the chiasm.« This fact tends to obscure & clear-cut 
demonstration of the two groups in the fibre-size 
spectrum of the optic nerve. The form of the com- 
pound action potential of the optio nerve and ite 
relation to the fibre-size spectrum will be reported 
in detail elsewhere. . 
By electrical stimulation of the optio nerve, it ie 
possible to activate the group of large-diameter fibres 
in the osite tract without signifloantly affecting 
& mioro-eleotrode within the corresponding lateral 
geniculate records the typical waveform shown in 
reoord (b). It has been shown to consist of an initial 
positive negative diphaeio wave (1) ee the 
arrival of impulses along optic tract fibrea, followed 
after a short delay by post-synaptic activity leading 
to the discharge of impulses along optic radiation 
fibres. The post-synaptic discharge (2) has been shown 
to consist of a negative positive diphasio radiation 
spike superimposed upon and initiated by a negative 
synaptic potential. This wave (2) may be termed 
the primary jo response ; in most 
preparations it may be seen to be followed after a 
delay of 2—4 m.seo. by another negative wave which 
represents the beginning of the secondary response. 
The latter is attributed to repetitive firing or after 
discharge on the part of the optio radiation neurones. 
Record (a) shows the same response on & slower 
time-base sweep. As many aa ten distinct secondary 
spikes have been seen, and they oocur at fairly 
regular intervals of 1-5-8-0 msec. The repetitive 
discharge is prevented, without significantly affecting 
the primary response, by increased rate of stimulation 
(greater than 2 per sec.), increased depth of 
anssthesia (dial or nembutal) or by mild asphyxia. 
The spikes of the secondary response are frequently 

' clearly diphasic, negative positive, and appear to 
arise out of & synaptio potential. This similarity in 
form to the primary response suggests that the spikes 





(a) Repetitive 3 by the cells ras contralateral lateral 
geniculate body single o nerve stimulus, These 
Tooords were x an Pragenioulate alte 


with only the group of larger-diameter optio nerve 

n - stimulated 

(b) The same phenomenon recorded from a different position in 
the lateral geniculate using a faster time-base sweep 
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represent impulses discharged along optic radiation 


has been previously reported in 
ganglia! and in motoneurone pools’. 
The repetitive firing in the lateral culate is not 
related to the former, for in sympathetio ganglia the 
phenomenon is not observed unless the ganglia are 
conditioned by a tetanus of at least 50 stimuli per 
geo., whereas in the case of the lateral geniculate it is 
prevented by a stimulation-rate greater than 2 per 
seo. The phenomenon is probably due to internuncial 
activity, whioh also forms the basis of the after- 
discharge from motoneurone pools. It is suggested 
that in the lateral geniculate the discharge is the 
result of the activity of a large number of relatively 
sample reverberating circuita arranged in parallel 
array, each possessing an optio radiation neurone and 
one or more interneurones. 

Histologicel studies provide good evidence for the 
existence of short axon cells in the lateral geniculate, 
and recurrent collaterals from optio radiation 
neurones have been described. It appears that 
repetitive firing by the lateral geniculate 18 a normal 
response under these experimental conditions. The 
observations of Lloyd and MolIntyre on the gracile 
and cuneate nuclei? make it likely that repetitive 
firing is a property of these nuclei also. These findings 
suggest & more important role for the sensory nuclei 
in the organization of sensory impulees than is 
generally supposed. 

This investigation was sided by grants from the 
National Health and Medical Research Council of 
Australia and the A. E. Kahn Donation. 


No. 4358 


P. O. Brsgor 
D. JEREMY ž , 
J. G. MoLzop 
Brain Research Unit, 
University of Sydney. 
Oct. 18. 
1J arrabee, H G., and Bronk, B. W., Fed. Pros. Soo. Bap. Biol, N.Y , 
5, 60 (1046) 


' Lorente de Nó, R., J. Neurophysiol., 1, 207 (1038). 
* Lloyd, D. P. O., and MeIntyre, A. K., J. Neuwropkyriol., 18, 89 (1950). 


Vitamin Bi; Content of Calf Thymus 
Extract 


Tuvavs and thymus extracts have been reported 
by Asher!, Rowntree, Clark and Hanson’, and others 
using rata as test animals, to have a growth-stimu- 
lating effect. Later experiments did not confirm this 
observation**, The conflicting resulta may have been 
due to deficient diet given to the control animals of 
the earlier investigators‘, or to the varying value of 
the oalf thymus extracta used. No generally accepted 
explanation, however, has been found for the growth 
iesults. Hammar’ was of the opinion that some 
vitamin of the B group may be a contributmg factor. 

The necessity of an animal protein factor for the 
growth of several animals has proved in recent 
times. This anımal protein factor has been regarded 
as either identical with vitamin B,, or as containi 
vitamin B,,. In rate, the growth-stimulating effect 
of vitamin B,, appears so distinctly that their 
growth is employed as an assay method for this 
vitamin’. 

We have endeavoured to determine the vitamin B, 
content of & oalf thymus extract used in growth 
experiments'*. The thymuses were taken from 
freahly slaughtered calves and preserved deep-frozen. 
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The calves were classified into three age groups: 
2-4 weeks, 3-4 months and more than 6 months 
old. The first two groups had been on a milk diet, 
whereas the third had received ordinary vegetable 
food. 600 gm. of thymus per litre was used in each 
group for the preparation of the extracta. The ex- 
tracta were made according to the method introduoed 
by Hanson’. The vitamin B,, content of tho sterile 
extracts filtered in a Berkefeld filter was determined 
with mutant E. cols strain 113-8 by the serial dilution 
method. The composition of the nutrient medium 
was as folows*': K,HPO, 7:0 gm.; KH.PO,, 
3 0 gm.; Na&,citrate.3H,0, 0-5 gm. ; MgSO.. 71H40, 
0-1 gm.; (NH4480,, 0-1 gm. ; glucose (autoclaved 
soparately), 10 0 gm.; and water, 1,000 gm. 

The thymus extract of calves 2-4 weeks old con- 
tained 0-01 ugm. per ml. of vitamin B,,, that of calves 
3-4 months of age contained 0:04 ugm. per ml. and 
the thymus extract of calves more than sıx months 
old contamed 0-01 pgm. per ml. of vitamin B,,. 

According to our results, the vitamin B,, contant 
in thymus extracts is such that it can have a growth- 
promoting effect if the basal diet has been deficient 
as vitamin B,,. Hence, the vitamin B, 
content of thymus may play & part in growth results 
obtained with thymus extracts. 

W. J. KAIPAINEN 

Department of Serology 

and Bacteriology, 
ANTTI TELKKÄ 


Knomo K. MCSTAKALLIO 
Department of Anatomy, 

University of Helsinki. 

Nov. 18. 


1 Asher, D., wue m. Veramte 84, 565 (1984). 
* Rowntree, L „and Hanson A. M., J. Amer. Jed. 
Astoc., ios tase {1 
OUS). H., and ac e HERUM Ana Anatomica (Basel), 6, 1 
* Begaloff, A., and Nelson, W. O., Ewdocrim , 90, 483 (1011). 
! Hammar, J. A, “Dis Wormal-Morphologteshe Thymusforsehuna'' 
(J. ‘Al Barth, Lewprig, 2:05 
* Lewis, U. J., Register, U. and Elvehjem, O. A., Proc. Sor Exp. 
Biol and Med, TL, 509 (1940). 
aes M,J. Amer. Med. Amoo., 94, 653 (1930). 
3 Diding, N., Scaadinas. J. Olin. and Lab. Invent., 3, 215 (1051). 


Effect of Dietary Penicillin on Blood 
Composition and CEstrogen-induced 
Oviduct Growth in the Folic-Acid 
Deflcient Chick 


Srupres designed to elucidate the processes 
responsible for the growth-promoting effocts of 
dietary antibiotics have shown that the growth-rate 
of chicks and rata deficient in individual vitamins 
is increased by addition of an antibiotic. Growth 
responses to antibiotics on adequate diets have also 
bean ahown to be accompanied by increases in blood 
and liver concentrations of certain vitemins!. It has 
been pointed out by Costes et al.’ that such increases 
may be non-specific to antibiotic treatment and 
may merely socompany 8 growth acceleration. 
Common. & al." demonstrated an increase in the blood 
levels of calcium and riboflavin in cstrogen- -treated 
pulleta as & result of adding aureomycin to an 


POEDER On the baais of experments by Hertz 
ei al* such an increase could be attributed to an 
increase in dietary availability of these nutrients. 


In view of these remarks concerning the difficulty 
in interpretang such increases in blood- and tissue- 
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levels of & particular metabolite resulting from the 
inclusion of an antibiotio whioh also causes & growth 
stimulation, the two oriteria of folio acid availability 
chosen in the experiment reported here were end- 
organ response to cestrogen and hmmogiobin-level 
in the blood. A short period of cstrogen treatment 
affects both blood composition and oviduct growth- 
rate, and the latter has been shown to be specifically 
reduced by folic-acid defisiency*. 

For the experiment eighty Light Sussex female 
chicks were reared for two weeks on a commercial 
chick maah and then placed on a purifled folio-aoid 
deficient diet similar to that of Lillie and Briggs*, 
with the addition of vitamin B,, (‘Distivit’) at a 
level of 5 ugm./100 gm. The chicka were maintained 
on this diet for two weeks and then allocated at 
random to two groupe of equal number and balanced 
for live-weight. One of these groups waa fed procaine 
penicillin at a level of 20 mgm./kgm. diet for & further 
period of seven days, while the other group was 
maintained on the control diet. Both were 
offered the same amount of food, which they oon- 
sumed completely. The chicks in each were 
then weighed individually and allocated at random 
to three groups, each of twelve chicks, for hormone 
and folicacid treatment over a further period of 
four days. The treatments given to the three groups 
on the control and the penisillin diet are shown in 
the accompanying table. Each consumed the 
same amount of food daily, and mg this time folic 
acid and cetradiol dipropionate were given by intre- 
muscular injections on the first and third days at 
the levels shown. 





























The results show that the inclusion of penicillin 
in the deficient diet was accompanied by signifloant 
increases in hsxmoglobin-levels in the blood of both 
control and cstrogen-treated chicks. The significant 
inorease in the weight of oviduct of the chicks in 
group 4 as compared with group 3 is in agreament 
with this observation. Such increases in the weight of 
oviduct resulting from folio acid supplementation, 
a8 1n groups 5 and 6, have been shown by me to be 
paralleled by an increase in dry weight and nitrogen 
content, 

The higher serum riboflavin oontent of the 
penicillin-treated chicks receiving cestrogen confirms 
the observation of Common e$ al, and shows that 
such changes in blood composition as & result of 
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castrogen treatment are unrelated to the specific fai'ure 
of end response attributable to a deficiency of 
folic acid. It would seam from this experiment that 
the addition of penicillm to thé diet oan result in a 


- functional increase in folic-acid activity, as judged 


by the criteria cited above. 
I am indebted to the Distillers Company (Bio- 
chemicals), Ltd., for the gift of procaine penicillin and 


vitamin B. 
W. O. BROWN 
Queen's University of Belfast, 


and 
Mmistry of Agriculture (Northern Ireland). 
Nov. 25. 


; . F., Kon, 8. K., Porter, J. W. G., and 
Thompson, B. Y., Chom. and Indusi., No. 7 (1052). 


. BR. H. T. J., , And Maw, W. A, Nature, 
te ter Cae NE TT 


*H R., D. , F. G., and Ww. W, , 283 
c hyse, Tullner, W. W., Endocrinol., 44, 


* Hertz, R., Mudoerwmol., 37, 1 (1045). 
* Lille, E. J., and Briggs, G. M., Powliry Soi., 28, 208 (1947) 


Adsorption and Hæmolytic Action of 
Diacetyldeoxycholate 


Ix an investigation of the relation of the hssmolytio 
activity of Bodrum cetyl sulphate and sodium lauryl 
sulphate to their adsorption to red blood oells, we 
found that hsamolysis only starts when a minimum 
quantity of the detergent is really fixed to the call 
wadlls'?, On the assumption that such hmmolysis 
does not necessarily involve a unique mechaniam, we 
undertook the study of the relationahip between 
hismolysis and tion for & bile acid derivative. 

Ponder? concl from his experimentis that 
sodium taurocholate reacts with some definite oom- 

t of the cells which is solubilized, but that the 
Laa ia not boerd tostie walla: After equilibrium 
it was found that the sodium taurocholate concentra- 
tion, which was estimated colorimetrically, had re- 
mained constant, but the hmmolytic activity of the . 
supernatant fluid had decregsed. enormously. We 
determined by the same technique the adsorption 
of radioactive deoxycholate, which was obtained by 
acetylation of deaxycholic acid with anhydrio acetio 
acid labelled with carbon-14. A dilution series of 
the labelled lysin with borate buffer (pH 7-4) and a 
constant number of red cells (7 x 10* in a total 
volume of 8 ml, bovine blood) were separated by 
centrifugation after four hours. The distribution of 
the deoxycholate was estrmated both in the red cells 
and m the solution by measuring ite speciflo activity, 
and the rate of the hmmolysis was recorded (Table 1). 

Adsorption in this case is also found to be positive, 
and hemolysis gtarts only after a critical quantity 
of lysin has been bound to the cella. This nds 
to an adsorption of 0-45 x 10* molecules of diacety! 
deoxycholic acid per cell for 50 per oent hsamolysis. 
A figure of 1-0 x 10* molecules per cell was found 
for both alkyl sulphates’. 
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Table 2 
Times Hemolytic rate 
(min ) (per cent) 
0 8 
5 10 
$0 15 
60 20 
2*5 25 
$00 50 








In the case of the alkyl sulphates, it was not 
possible to follow the adsorption-rate with time as the 
adsorption speed was too high; but in the case of 
deoxycholate it was possible to relate the time 
function of adsorption and hsmolytic rate uamg the 
same technique (Table 2). 

We find evidence here of further development of 
hsmolysis after an muitial rapid adso a of the 
main quantity of the diacetyldsoxycholate 

The failure of Ponder to find adsorption of sodium 
taurocholate in & hamolytic system can be explamed 
by the recent results of Pethica and Schulman‘. They 
found practically no hmmolytic activity for the highly 
purified compound and the activity was attributed 
to the accompanying umpurities. A constant oon- 
centration of the taurocholate before and after the 
hemolysis can thus be expected. 

R. CROES 
R. Ruyssan 
Laboratory of Physical Biochemistry, 
University of Ghent. Sept. 19. 


‘R Oroes, Med. Kon. Y leen. Acad. V etsnsoh 
CNRC UR B., oA. Belg, 


"Closes, R., and Ruymen, R., Bull. Sos. Chim. Biol, 33, 1837 (1081) 
' Ponder, E., '"Hemolysis and Related Phenomena’ (London, 1918) 
‘Pethioa, B. å., and Schulman, J. H , Natwre, 170, 117 (1952). 


Swarming of Nereis succinea (Leuckart) 
off the East Coast of Canada 


Iw June 1952 the crew of & fisheries patrol boat 
cruising in Miramichi Bay, New Brunswick, observed 
what they took for & sand-bar in an 
situation. On closer inspection they found that there 
was no such bar, but that the surface of the sea over 
& wide area was in & state of violent turmoil (“a sort 
of boiling'') due to the presence of enormous numbers 
of polychsstes. The area covered was some 150 yards 
in redius and was broken up into several minor 
patches. The largest one, from which they took a 
sample of the polyohmtes, was estimated to be 75 ft. 
long and 15 ft. wide, and the polyohstea seemed to 
extend to about 2 ft. deep. The tide was low at the 
time and the depth of the water about 7 ft. The 
bottom consisted of hard mud. The observation was 
made on & fine, warm day. 

The polychætes involved were the heteronereid 
forms (both sexes) of Nereis sucoinsa (Leuckart). 
This is the first record of that species from eastern 
Canadian waters, though it is known from the eastern 
coast of the United States, usually under the name 
Nereis limbata Ehlers. Ehlers? described in detail 
the male heteronereid of Nereis aoutfoka Ehlers, 
which appears to be another synonym of Neres 
suoctinea (Leuckart) (cf. Monro"). The specimens 
from Miramichi- Bay agree closely with Ehlers’s 
description. 

We know of no other case of the swarming of a 
nereid with such activity and in such concentrated 
masses as occurred in this instance, and should be 
glad to hear of any that has been recorded. 
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The specimens were submitted by the collectors 
to Mr. R. A. MoKenzie, & representative of tho 
Fisheries Research Board of Canada at Chatham, 
New Brunswick, and were forwarded by hm to Dr. 
A. H. Lem, of the Atlantio Biological Station, St. 
Andrews, New Brunswick, who, in turn, sent them 
to us for identification. We are indebted to the former 
for particulars of the conditions of swarming. 

OC. BznkELEY 
E. BERKELEY 
Paorfic Biological Station, 
Nanaimo, 
Bnitish Columbia. 
Nov. 15. 
1 Ehlers, E, ‘Die Pape oo page des magellanisehen und chilenmchen 
Btrandea", 118 (1001) 
‘Monro, O. O. A. Pros, Zool. Soo, Pt. 1, 42 (1088). 


Factors affecting Cholce and Judgment 


Dr. R. Q. Hopkinson’, in his account of a meeting 
of Section J of the British Association at Belfast, 
discusses certain aspects of subjective asscsaments. 
While admittmg that subjective judgments can be 
of very real value, it does seam that Hopkinson haa 
under-estimated some of their disadvantages in 
comparing them with ‘objectrve’ methods of measure- 
ment. 

When subjective and objective methods of meaguro- 
ment can equally well be used, it may well be that, 
in certain cases, smaller differences oan be detected 
by the subjective method. The ‘success’ of subjective 
assessmenta, however, is generally described in terms 
of accepted threshold-levels (generally 80 per cent 
correct), and there may have to be a relatively very 
large differance between stimuli before they can be 
distinguished 100 per cent correctly. In fact, & 100 per 
cent discrimimation may be unattainable by subjective 
methods. 

It 18 above all when absolute judgments have to 
be made, however, that subjective methods become 
inefficient. This is because a subjective judgment 
tends to be affected by others made just previously 
and, m particular, to be influenced by the average 
quality-level of the group within which the samples 
to be assessed are presented. Thus, for example, food 
products have often to be assemed by experts im 
terms of mental standards, when it is not possible 
to keep & standard sample for comparison purposes. 
In such a situation, Dove! has shown that a sample 
of sweet corn is described quite differently when 
presented with groups of sample differing in quality, 
and Sheppard** has shown that absolute judgments 
for firmness of a given sample are affected by the 
average firmness of the group within which it 1 
judged. 

It 18 interesting that Hopkinson found little varia- 
tion in glare settings, since such judgments are likely 
to be more important biologically to the individual 
than the type of asseasments described above, and 
it may be for this reason that they are made more 
accurately. Since fatigue mechanisms usually operate 
to safeguard the individual from physiological dam- 
age, it would be interestmg if they could be shown 
to do so with & greater degree of &cour&oy than is 
usual in psychological assesamenta. 

There are, however, other possible reasons for these 
differences. Thus it may be easier to maintain & 
mental standard for visual judgments than it is for 
flavour or tactual asseasments ; while it seems likely 
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that the oriteri& for glare ratings can be more success- 
fully defined. A more probeble explanation is that 
the stimulus range is (subjectively) wider for glare 
situations than for the others referred to and, aince 
Hopkinson used a small number of rating values, it is 
for this reason that the subjective assessments appear 
to be reliable. The other possibility is that the 
difference can be attributed to the use of the ‘method 
of adjustment’ by Hopkinson, since this is not 4 
commonly used psychophysical method. 

There are two further disadvantages of absolute 
judgments made subjectively: the first is that the 
skill and knowledge to make them have to 
be passed on by traming, whereas an objective 
method of measurement can be precisely described 
in & written form, and can be used again after any 
period of time by anyone who is saffiniontly akilled 
to construct and use the apparetus required. aac 
fatigue may be important; thus, for example, & 
judge should not make more than five to seven 
assessments for flavour at one time. Instrumente 
do not have'this disadvantage. 

With reference to Hopkinson’s comments on the 
training of subjects to make judgments, Harper* has 
been able to show that relative discrimination, at 
least, can be improved by suitable training; but 
whether the factors influencing absolute judgments, 
as described above, can be overcome by suitable 


training, is leas clear. 
D. SHEPPARD 


National Institute for Research in Dairying, 
-  RBhinfield, Nr. Reading. 
1 Hopkinson, R. G., Netwre, 170, 555 (1962). 
"Dove, W. F. J. C . Psyakol., 85, 20 (1918). 
* Sheppard, D., J. Ress., 19, 348 (1052). 
‘Sheppard, D., Quart J. Esp. Payohel, &, 1 (1063). 
! Harper, R., Brit. J. Psyohot , Monog. Supp. No. 28 (1953). 


Mz. SuurPARD'S letter directs attention to one of 
the many matters associated with subjective judg- 
ments that failed to receive consideration at the 
Belfast meeting, and I hope he will accept that my 
summary was concerned only with problems which 


arose out of the meeting itself. However, I am 


grateful for the opportunity which his letter affords 


to acknowl that there are indeed situations where 
subjective ju ta should be replaced by objective 
measures. I would go so far as to assert that, 


wherever the relation between the subjective reaction 
and the physical variables is fully understood, and 
the physical variables can be measured with the 
necessary degree of absolute and repetitional accuracy, 
the objective method should be used: For this reason 
we' use, for example, photoelectric methods of photo- 
metry to replace visual methods, having satisfied 
guredlves that we undarsiauil-tie exact nAbure df 
the visual response to radiation of complex spectral 
characteristics inaamuch as it affecta the ability of 
the eye to judge amount of light. 

The need for subjective judgments arises when the 
relation between the physical variables and the sub- 
jective reaction is not fully understood. Then my 
contention is that it js often a wiser course to rely 
on a carefully planned series of subjective judg- 
ments than on & physical measure the inad 
of which is hidden by ita ability to A its judg- 
ments with apparent consistency. An instrument can 
be made whioh givæ an objective reading which it 
correlates well with the subjective judgment of the 
'greininees' of a cathode-ray tube screen, provided 
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the same particle-size distribution of screen materal . 
is always used. Change the distribution, or the shape 
of particle, and the correlation breaks down. The 
instrument continues to churn out its apparently 
consistent readings, but these are no longer correlated 
with the subjective judgment they purport to replace. 

The decision as to whether one should replace a 
subjective judgment by an objective measure should 
be based on the nature of the physical variables which 
govern the subjective reaction. Where one variable 
only is involved (for example, the amount of light 
on the recognition of the presence of a signal) or 
where only one variable can be assumed for the pur- 
pose to be involved (for example, the air temperature 
or the feeling of warmth when other factors are 
constant), this easily measured physical variable can 
be taken as an objective measure of the subjective 


In other situations the subjective can be: 
linked with certainty to the physical variables, but 
the relation 18 80 complex that only in special cases 
does the design and maintenance of an instrument 
based on it justify itself. Such a special case is the 
measurement of light of complex spectral quality, 
where a ‘physical eye’ of considerable complexity is 
needed in order that the manufacturer of frucrescent 
lamps may control his product. 

Further up the scale are situations, like the 
judgment of paper quality, the characteristics of 

semi-diffusing materials for lighting, or the 
of wine, where only partial success has been achi 
in establishing the complete range of physical variables 
which govern the subjective judgment. Such qualities 
can, however, be Judged with , after 
and experience, provided the judging is assisted an 
not deceived by the experimental conditions. It is in 
such oases that I query whether the time and effort 
expended in & search for an objective measure is 


the scale are judgments of wethetio 
quality. Ru. Sos aso be hysical factors which influence 
such qualities are un proportions of a 
building, the order of progreasion of m: intervals, 
and so on—but the quality is eesentially dependent 
on the is pipe and integretion, at a high level of 
thought, of & greater number of physical variables 
than could be handled at one time by any objective 
assesaing-equipment st present within human oon- 
oe 
ie is probable that the clue to any 


differences between Mr. Sh and m is tied 
up in what we understand by & 'reliable' subjective 
judgment. He asks for every single judgment to be 
exact. I only ask that the mean of a convenient 
number of judgmenta should not drift, and that the 
variance of the judgmenta should be amall in relation 
to the differences in which my experiment is inter- 
If this difficulty could be resolved, it might 
be DOEDE e ae ee ne 
devoted to the elopment of us measures 
of complex situations might expended on 
the systematizing of a discipline for the conduct of 
subjective experiments and the of human 
j . There is still & great deal of prejudice which 
1 to distrust of experiments involving human 
. This can be swept away only if the tools 
in subjective experiments are sound, and are 
used in a way which commands à 
R. G. Horxrmsow 
Ms oor Station, 
atford, Herta. 
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. THE NUFFIELD FOUNDATION 


"pus Nuffield Foundation was established by 
Lord Nuffield in April 1943 with wide objectives, 
includmg the advancement of health and the pre- 
vention and relief of sickness, particularly by medical 
research and teaching and the organization and 
development of medical and health services; the 
advancement of social well-being, particularly by 
scientific research, and the organization, development 
and improvement of technical and commercial 
education ; the care and comfort of the aged poor ; 
and the advancement of education. These four 
objectives are sufficiently wide in themselves, but 
any other charitable purposes may be included in 
the Foundation’s objectives on the written declaration 
of either Lord Nuffield in his lifetime or, after his 
death,- of the trustees. That provision should 
sufficiently eliminate the danger of the dead band, 
which Lord Nathan’s Committee has been investi- 
gating since 1950 ; nor have successive annual reporta 
of the Foundation indicated that there is any danger 
of the Foundation spreading ite reeouroes too thinly 
over too many objectives. 

The principles upon which the Foundation has 
tration of grants exceeding, m the past ten years, 
four million pounds, have been clearly indicated from 
time to time in ita annual reporta, notably in the 
fourth and aixth reports, in 1949 and 1951, respect- 
ively. Already when Lord Beveridge in 1948 
published his report on “Voluntary Action", the 
work of the Foundation could be cited as an out- 
standmg example of the way m which such 
independent private ventures could contribute to 
scientific and social advance, even with greatly 
increased State support for learning and research. 
The contribution which voluntary action could make 
to learning and oulture by fostering enterprise and 
Initiative, and ensuring that room for experiment 
and for testing opinion was maintained, had been 
fully demonstrated in the work of its first five years. 

The tenth birthday of the Foundation was marked 
by & reception on April 30 at its new headquarters, 
Nuffield Lodge, Regent’s Park, London, N.W., at 
which Queen Elizabeth the Queen Mother named a 
room “The Founder’s Room” and unveiled a plaque 
in honour of Lord Nuffield. The firat part has alao 
been published of a review of the Foundation’s first 
ten years, in which the main policies pursued are 
briefly recorded and the kinds of work supported are 
generally indicated. The grants themselves and, 
where appropriate, the progress made, are to be 
described in more detail in a second part, with 
appendixes, listing published research which the 
recipients of grants wish to attribute to the Founda- 
- tion’s help, and the names of Foundation fellows, 
scholars and bursars appointed during the decade. 
No attempt is made in this flrsb pert to dis- 
tinguish the programmes of the first two five-year 
periods, though they have differed somewhat in 
emphasis; nor are the policies of the Foundation 
here discussed im relation to the current trends of 
government policy in quite the same way as they 
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have been, for example, in the third, fourth or sixth 
&nnual reporte. 

Neverthelees, the record is of both public and 
scientific interest at a time when the place and 
activities of independent organizations m the pro- 
motion of research are being widely discussed both 
in Great Briten and in the United States of America. 
^ As a private fund gervmg the community, the 
Foundation has .sought to be of service, in part 
directly, by forwarding projects of poasible public 
benefit; and, in part imdirectly, by providmg & 
stimulus to research workers, some of whom might 
abandon promising but speculative work if there 
were not known to be resources available to support 
just this kind of pioneering. Reviewing, for example, 
the Foundation’s support of the physical sciences and 
ita early concern to assist in re-establiahing university 
research in fundamental physics after the War, the 
review pointe out that university departments were 
endangered by the very successes of science and 
scientists in war-time work. 

While most of the fundamental ideas and advances, 
80 rapidly exploited to contribute to victory, had 
been born in academic departments before the War, 
there was & tendency to forget or neglect these 
origins and to attribute the idees to the environment 
in which they had only been brought to swift and 
fruitful maturity. The urgent factor was the danger 
that the official establishments of government- 
sponsored applied research might prove too tempting 
to the brilliant men they had recruited fram academic 
research, and same would be deterred by the prospect 
of inadequate apparatus and technicel assistance 
from returning to the easential work of advancing 

While not all the fears about the long-term after- 
effecta of war on the standard of academic research 
proved to be justified, the part which the Foundation 
was able to play here was significant, end was the 
more valuable in that ib was given quickly at a 
critical time. The leason of research conducted under 
the press of war, that it is possible and worth while 
to multiply the effective work of a few good men by 
' giving them technical tools and technicians on a scale 
well beyond that of peace-time, was applied by a 
private institution with a swiftness and efficacy that 
no government-controlled establishment could hope 
to emulate. As the review rightly but modestly 
remarks, when foundations and trusts accept such 
proper challenges to pioneer in the public mterest, 
they should be judged not only by the success of this 
or that particular venture, but also by their general 
record of adventurousnesa. 

The work here reviewed is in reality the product 
_of lesa than ten years: the Foundation’s first five- 
“year programme dates fram 1944. In the medical 
fleld, emphasis was laid on normal health rather than 
specific diseases, especially on child health, industrial 
health, and dental health, apart fram rheumatiam, 
the earty study of which brought Capt. Oliver Bird’s 
benefaction of £450,000; and, in physics, on nuclear 
research. For the second period, to end in 1954, 
the Foundation expressed a preference for asist- 


mg biological and sociological studies, and a will- 
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ingness to begin to consider grants for research 
overseas ; but a further desire to bring scientists and 
others together in research on practical problems has 
met with few opportunities. Granta for the welfare 
of old pedple and for research into their needs have 
continued through both periods, totalling £925,000, 
since 1947 chiefty through the National Corporation 
for the Care of Old People. The policy of awarding 
fellowships and similar personal help for traming and 
travel has aleo continued over the whole period, 
acoounting for a ,further £831,000, though the 
schemes have been varied from time to time to 
serve different or opportunities. Grants for 
medical work totalled £786,000, including £229,000 
for rheumatism; £347,000 for biological research ; 
£560,000 for research in physics ; £463,000 for projecta 
in the ‘social sciences; while research specifically ' 
related to agriculture received £82,000. 

Such figures attest the scale and range of the 
Foundation’s activities, rather than its pioneering 
character. That, however, is amply revealed in the. 
sections which review in fuller detail the Foundation’s 
policy in particular fields. In the medical sciences, 
for example, in accordance with a general policy of 
establishing and encouraging the study of child 
health, industrial health and dental health as 
academic subjects pursued at the highest level of 
academic work, and linked, where appropriate, to 
the oonditians of the surrounding community, it has 
granted £100,000 towards the establishment in the 
University of London of a worthy institute of child 
health, and has assisted in making the study of health 
as itis affected by work and working conditions a 
subject of research in the Universities of Durham, 
Glasgow and Manchester. In rheumatism, besides 
encouraging fundamental work into oauses and 
scientifically controlled trials of existing therapy, 
the Foundation has since 1949 supported much 
chemical work on the total synthesis of cortisone and 
the production of analogous substances with similar 
but leas harmful effecta. 

In the biological sciences, where granta have on 
the whole been numerous and small, rather than, as 
in physics, few and large, the pioneer character of 
the programme is specially pronounced, the aim 
being to enoourage work on the normal mechanisms 
of growth, differentiation and self-maintenance of 
living things. The early emphasis on nuclear research 
in physics has already been noted: besides this, the 
Foundation has sought to foster work on promising 
new techniques and tools of physice of value not 
only there but also m the investigation of biological 
problems by physical methods. In agriculture the 
Foundation has supported physical projects like that 
at the University of Cambridge concerned with soil 
mechanics as it affecte dramage and tillage ; but under 
its auspices also a study-group of economista, agrı- 


- cultural scientists and practical farmers is attempting 
‘to deduce in essentially a scientifico way the long-term 


principles which should underlie any sahorter-term 
policy for British agriculture. In the social sciences, 
where the choice of men, projects and institutions 
for support has, of necessity, been opportunistic, the 
absence of any clear pattern reflects not only the 
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paucity of promising opportunities, especially for 
fundamental or adventurous research, but also the 
lack of coherence and systematic study-im these 
subjecta. Moreover, the review points out that the 
research which can be encouraged by the grants of 
private bodies is necessarily limited, and steady 
progress is unlikely until more public money is 
devoted to research aa well as to teaching, so that 
the subject can be developed systematically and 
scientifically by an assured body of workers. per- 
manently established in universities. 

‘This part of the review demonstrates clearly the 
primary function of the independent institution as 
providing the growing points of new knowledge, or 
new projects. The work on the care of old people, 
the basis of which in scientific research, especially 
fondamental research, is made clear, does, it is true, 
illustrate the same point; but it does not emphasize 
the related pomt that the independent institution 
should not be expected to commit ite resources 
permanently to the support of activities the value of 
which, whether to society or scholarship, has been 
well attested. The value of the voluntary body or 
private institution lies precisely in its freedom to 
transfer ite resources freely, to test the value of 
activities, projects and linea of investigation for which 
it would be premature or difficult to secure official or 
government support. Once the value of that line of 
investigation has been established, the voluntary 
body should seek to withdraw, leaving support 
increasingly to official sources, and to use its own 
resources at some fresh point on the frontiers of 
knowledge. 

The dilemma which the Foundation and other such 
institutions are increasmgly likely to face does not 
‘appear as clearly in this review as it did in its annual 
report two years ago, and also in that of the Carnegie 
United Kingdom Trust. The dilemma lies in choosing 
between helping, for example, academic activities 
during'& time of public economy, and encouraging 
novel proposals which find it even more difficult to 
command a hearmg. Yet the review, like Dr. Ray- 
mond F'osdick’s recent reyisw of the first forty years 
work of the Rockefeller Foundation, leaves us in no 
doubt where the primary responsibility of the 
' independent institution lies. 

It 18 encouraging to find that the principles and 
policies on which these two Foundations have been 
administered have so much in common. The Nuffield 
Foundation has lesa to say than Dr. Fosdick about 
those primciplea, but ite policies are manifestly 
inspired by the same ideas of pioneering responsibility 
and willingness to risk capital adventuroualy on 
projects that the State will not or cannot support ; 
and by the behef that promising men and creative 
ideas are the first essential. Judged by the ideas and 
practices set forth by Dr. Fosdick and also by Lord 
Beveridge, the Nuffield Foundation has acquitted 
itself well The admirable record here so modestly 
told should stir more than the scientist to freah 
thought as to the ways and means by which in the 
society of to-day the freedom of such bodies to 
continue their actuvities can best be ensured and the 
fullest use made of-their services. 
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TREATISES ON PHYSICAL 
CHEMISTRY 


An Advanced Treatise on Physical Chemistry 
By Prof. J. R. Partington. Vol. 3: The Eee 
of Solids. Pp. lx+639. (London, New Yor 
Toronto: Longmans, Green and Co., Ltd., 1952.) 
70s. not. 


A Treatise on Physical Chemistry 

Edited by Prof. Hugh 8. Taylor and Samuel Glas- 
tone. Third edition, in 5 Vols. Vol. 2: States of 
Matter. Pp. v+701. (New York: D. Van Nostrand 
Co., Ine.; London: Macmillan and Co., Ltd., 

1951.) 75s. net. 


ilb general oharaoteristios of Prof. J. R. Parting- 
ton's “Advanced Treatise on Physical Chemustry’’ 
were well established by the first two volumes, and 
there is little new which & reviewer can say about 
the third. It mainteins all the virtues of the earlier 
two: scrupulous care over detail and historical 
attribution, a clear and critical account of experi- 
mental methods, and & wealth of references (15,511 
in the present volume) and numerical tables. These 
qualities appear all the more remarkable when one 
considers the sheer mass of material to which they 
have been applied in the three volumes of the 
treatise, and it becomes i I clear that 
staying-power is not the least of the author's 


qualifications for his bas 

Those readers who di oertain features of the 
earlier volumes will probably react in the same way 
to parte of the present one. For example, I am still 
unconvinced. of the value of reproducing so many 
empirical equations: they are admittedly of no 
theoretical significance, and it may be doubted 
whether their molusion is of much assistance, 
since it is impossible in the spade available to give & 
eritioal account of their scope and accuracy. Similarly, 
some may feel that scant space is given to certain 
recent theories which are still in & fluid state—for 
example, the basis of hysteresis phenomena, or the 
mechaniam of crystal growth. However, both these 
criticiams apply with leas weight to the present 
volume than to the preceding one on liquids. This 
is not because of any change in Prof. Pasttngtan's 
approach, but because we understand the behaviour 
of solids much better than that of liquide. The need 
for empirical relations is therefore leas: similarly, 
much more of the theory has stood the test of time 
and experiment, and thus escapes the somewhat 
severe censorship which the author applies to 

tive and inoomplete theories. 

A number of particular pomts may be mentioned. 
The chapter on isomorphism is probably unique, and, 
altHough much of it is of y historical value, it 
makes interesting reading. On the other hand, the 
whole subject of atomic and ionio radii in crystals is 
given & most inadequate treatment in four pages at 
the end of this chapter. The section on the elastio 

of solids gives an admirably clear exposition 
of a subject which often offers difficulties to physical 
chemists with a chemical upbringing. An excellent 
ee ee ee 
and the comparison of theory and experiment is 
critical and well-balanced. The whole book abounds 
with items of recondite information such aa we expect 
from Prof. Partington, many of them presented with 
& certain dry humour. Thus, it is in to be 
referred (p. vu) to & work entitled ‘‘Gelehrten- 
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ment&alit&tebesonderheiten peyohologisch-pathologisah 
betrachtet" (though tantalizing to told that ıt is 
now unobtainable), and it would be interesting to 
know whether there is any foundation for the author's 
surmise (p. 266) that, American writers are reluctant 
to use the name “specific heset” because it has for 
them a double meaning unknown to the rest of the 
world. 

The first volume of the treatise edited by Prof. 
H. 8. Taylor and S. Glasstone in 1942, and 
the Second World War has yed until now the 
publication of the second. If we &ooept the dictionary 
definition of ‘treatise’ as “a literary composition 
dealing systematically with & definite subject”, then 
it is doubtful whether the ‘present compilation can 
claim this title. ‘The second volume contains five 
uncorrelated articles by different authors, each on & 
particular topic connected with states of aggregation, 
and there are naturally wide differences in the method 
of treatment. In this notice each will be discussed 

in turn. : 
- The Kinetio Theory of Ideal Gases” (187 pp.), by 
K. F. Herzfeld and H. M. Smallwood, builds up the 


numerous examples are given of the application of 
kinetic theory to practical problems. 

In “The Thermodynamics and Statistical Mechanica 
of Real Gases” (166 pp.), by J. A. Beattie and W. H. 
Stockmayer, no account is given of experimental work, 
though some of the tables give data derived from 
i . The first two-thirds of the article consists 
mainly of & very thorough compilation of thermo- 
dynamic formule for single gases and gas mixtures 
in terms of the first four virial coefficients. It will 
certainly be useful to specialists wishing to tackle 
particular problems involving imperfect gases (though 
much of it has in an article in 
Chemical Reviews), but will be of little interest to 


anyone else. The remainder of the article, dealing _ 


with intermolecular forces, hag more general -appeal. 
A elear account is given of the theoretical inter- 
pretation of these forces, and of the way in which 
information about them can be obtained from 
observed equations of state. On the whole, this 
section is considerably more advanced and specialized 
than the remainder of the volume. ; 

“The Liquid State” (68 pp.) by G. E. Kimball, 
has & misleading title, since, In fact, it contains only 
& description of some of the current statistical treat- 
ments of pure liquids. The theoretical exposition is 
clear ; but there is little reference to experiment, and 
the reader might well end with no oonoeption of 
the real achievements or iencies of the theories 
described. 

A successful treatment of & limited fleld is given 
in "X-Ray Analysis of the Solid State” (88 pp.), by 
J. Q. White. The descriptions of the theory and 
practice of X-ray analysis are well j for 
reading by the non-specialist, and are followed by & 
large. number of examples ranging from simple ionío . 

to sterols and polymers. At times one sees 
(as in other articles) the disadvantage of a treatise 
consisting of separate articles on specialist topios : 
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thus the short section on hydrogen bonding suffers 
in interest and in accuracy because no reference is 
made to the information. obtainable from electron 
diffraction, spectra, or thermodynamic p ies. In 
the main, hpwever, this section gives & well-balanced 
and lucid account of the subject. 

The final section, ‘The Colloidal State and Surface 
Chemistry" (188 pp. by E. O. Kraemer, J. W. 
Williams and R. A. Alberty, covers a wider fleld than 
any of the other articles in this volume. Oolloidal 
systems are not relegated to-a mysterious domain 
obeying rules of its own, but are related to ordinary 
solutions, on one hand, and to macroscopic surfaces, 
on the other. The material is well chosen, with a 
judicious blend of theory and experiment, and 
although adequate attention is given to modern 
theories and physical methods of investigating 
colloids &nd surfaces, the classical experimental 
background. is not The exposition is good, 


“and this section should be valuable to students of 


chemistry in general. 
Now that the campilation by Taylor and Glasstone 


attention given to the 
aspects of the subject. Any scientiflo worker who 
wishes to obtain a complete and unbiased knowledge 
of what has been done in & particular fleld of physical 
chemistry will be well advised to consult Partington. 
(He may find relatively little about current theoretical 
views; but he will certainly find references to these.) 
On the other hand, the average student needs his 
information pre-selected (if not also pre-digested) to 
greater and he would be overwhelmed by 


of the subject. Some sections (for example, the last 
two in the volume under review) are well suited for 
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and for this purpose. The latter will be 
usefukto research workers who wish to extend some 


branch of physical chemistry along its lines 
of development, but they must turn to i n if 
they seek the unorthodox view or forgotten observa- 


tion which might transform the subject. 
Both books should be in any well i 
hamioel Iibrazy. Erb 


PRESTRESSED CONCRETE 


Prestressed Concrete 
By Prof. Kurt Billig. Pp. x+470. (London: Mao- 
millan and Co., Ltd., 1052.) 86s. net. 
NGINEERS first had to build with materials aa 
provided by Nature such as timber, stone and ` 
earth. The coming of the mdustrial age has seen the 
application of man-made materials such as steel and 
concrete and their combination in reinforced concrete. 


Far the past fifty years engineers have been building 
composite structures m which the weakness of oon- 
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orete in tenaion is made good by the addition of steel 
reinforoament. ‘The two materials are not ideally 
suited for working in harmony, for the low ductility 
of concrete limits the allowable steel streas to a 
fraction of that poasible with high-strength steels. 

The ingenuity of man, thérefore, conceived the idea 
of self-straining the materials by putting the concrete 
under an initial compression in equilibrium with an 
initial tension in the reinforcement. This co 
to a in the origin ofthe concrete strees/strain 
curve, the concrete can take differential stresses 
due to applied loading by reductions in the &pplied 
initial strein before getting into the danger zone of 
cracking due to tensile strains. It corresponds on an 
engineering scale to what the metallurgist does on & 
molecular scale when he cold-works metals. A new 
industry, that of prestressed concrete, has therefore 
- come into being and is rapidly approaching maturity. 
Its adolescence is here chronicled in this book by 
Prof. Kurt Billig. The author is well qualified for 
such a task, for he has devoted many years to the 
subject and observed its growth in many countries. 

The first part of the book is an almost encyclopedic 
&oocunb of the development to date. The pioneers 
did not foresee the loes in prestreas due to shrinkage 
and creep of the concrete and creep of the steel. It 
was not until Freyseinet in 1928 obtained & solution 
by the combined application of high-tensile steel and 
high-grade concrete, with initial streases so great that 
after all losses the effective prestresses were still 

, that real success was obtained. Prof. 

Billig a full and well-documented account of 
the early attempta, the subsequent success, and even 
of developments that have not yet- been brought to 
& commercial stage. As development proceeds, sub- 

books will have to exercise & more selective 
method ; but here we have a very useful source book 
for the future, alth the material is nob such aa 
one would, in Great Britain, expect to find in what 
is described as a text-book. There is much to convince 
the engineer, interested in saving steel, that this new 
medium will have & definite place in the economy of 

the future. : t 
` It is noteworthy that the greatest development has 

taken place in countries which have to make sixpence 
do the work of shilling, and that extre design coste 
are faced m order to make material savings. Britain 
has played its part in this development, but the 
United States have been able to adopt a somewhat 
more lavish attitude to materials despite their 
greater number of available technologists, are still 
relatively behindhand in the matter of prestressed 
construction. 

The second and -third parts of the book are more 
of the character of & text-book. Part 2 consists of & 
review of the general principles of design, and Part 3 
deals with actual design problems, numerical 
examples being given. Owing to the number of stages 
of loading to be considered in design, the book" (and 
the subject) suffers from & multiplicity of symbols 
which does not make for easy reading. It is to be 
hoped that the Gothic symbols will not be perpetuated. 

Dete that have obviously ooét Prof. Billig much 
effort— for example, tables of p ies of gections— 
are put at the service of other i . The book 
has much in it for those prepared to work hard, and, 
if necessary, to use their imagination ; 8& chapter on 
the design of a radio tower does not include & single 
illustration to help the lazy. The publishers are to 
ibe sorgratalatad an, the qualtig of their work, 

W. MEROHANT 
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THE CIVIL SERVICE IN BRITAIN 


How the Clvil Service Works 
By Bosworth Monok. Pp. vid 258. (London : 
Phoenix House, Ltd., 1952.) 25s. net. 
d iei a ee ee en inse 
books on the Civil Service in the ten years or so 
sinoe the publication of H. E. Dale’s "The Higher 
Oivil Service” and E. W. Cohen's ‘The Growth of 
the British Civil Service” have been concerned with 
the reform of the Civil Service and its adaptation to 
the problems of a society in which the Civil servant 
ie required to take müph more positive action than 
even & ion ar so ago. Moreover, the range of 
the Civil servant’s activities has widened immensely 
and in widening has made it much more important 
-that there should be & far olearer general publio 
understanding of what the Civil Service is, how it works 
and how the range and ohsfecter of ite activities 
depend upon the duties placed upon it by Parliament 
and, therefore, ultimately by the ordinary elector. 
To & limited extent this task was attempted by 
T. A. Critchley; but he too was more concerned 
with the iateneas of the Civil Service to the 
needs of y, and while much of his book is factual 
and descriptive, it is scarcely likely to appeal to, or 
be read by, the ordinary citizen who most needs to 
be enlightened as to the character of the Service and 
the way he oonditiona ita activities. For some, Sir 
Edward Bridges's Rede Lesture two years ago might 
suffice, or again, Sir Frank Tribe's articles describing 
typical days in the life of & Civil servant. None of 
these is really addressed to the ordinary citizen, and 
the task of i ing the Civil Service to him has 
not yet been accompli . It is assayed once again 
by Mr. Bosworth Monok in the present work, but for 
all ita merita—and they are oonsiderable—the book 
oan scarcely achieve this all-important objective. - 
Mr. Monok’s main is to provide an account 
of some of the meth by which Great Britain 
is governed, and the particular responsibilities of the 
major departments of the State. He is aware of the 
desirability of ing & clearer understanding 
between the taxpayer the Civil servant whose 
work to-day touches so intimately so many sides of 
the yer's life, but he seams a little too pre- 
ied with the Civil Service he is describing and 
to give insufficient consideration to the reader or 
class of readers for whom he is writing. The result 
i8 a book which oovers too much ground and is 
unlikely to grip the reader whom it is most desired 
to attract. 
- The book is in five parte. First, it describes the 
general structure of the Civil Service and the 
character of those who work in it. An account of 
the way in which the estimates are prepared, the 
money voted and control exeroimed'over expenditure 
follows. Next comes a survey of the whole process 
of government in which the Civil Service is set in its 
appropriate ive with regard to the Govern- 
ment, to Parliament and to the ordinary citizen. The 
relations between the publio service and the govern- 
ment of the day are discussed in fourth section, 
before in the fifth and final section of the book Mr. 
Monck describes in some detail the activities and 
responsibilities of most of the major departments. 
Some omissions in this section, which occupies almost 
half the book, are obvious to the man of science. 
Nevertheless, it is admirably written and, while 
purely factual and descriptive, is informal, though it 
makes no attempt at giving such snapshots of & few 
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Civil servants at their daily work as Mr. Critchley 
did. The size and complexity of the Service have in 
no way hindered a clear exposition of the purposes 
and functions of the departments, but what has gone 
before has diverted Mr. Monck from the popular 
exposition that is our primary need to-day and the 
first justification for a new book on the Civil Service. 

It is perhaps too much to expect one who was 
chairman of & up which five years ago produoed 
for the Fabian Booikty a report on the reform of the 
higher Oivil Service to refrain from discussing pro- 

for reform, but popular exposition and serious 

ion of reform are ill consorte. Nevertheless, 

d Dna would have been more likely to achieve its 

pu ad a had the author practised such gelf- 

hewed the suggestions for reform which 

Mona e eni. ebbe educa but waa 

scattered through the first four parts. His sensible 

suggestions deserve more space than could be given, 

but Mr. Monck also brings in some questions like 

that of public ownership which are leas relevant to 

the exposition of the nature of the Civil Service and 

how it works. The task of popular exposition must 

therefore be judged as an undertaking still to be 
accomplished. R. BRrGHTMAN 





THE TREES OF UGANDA 


The Indigenous Trees of the Uganda Protectorate 
By Dr. William J. . Revised and enlarged 
by Ivan R. Dale. (Published by suthority of the 
Government of the Uganda Protectorate.) Pp. xxx+ 
491+76 plates. (Entebbe: Government Printer; 
London: Orown Agente for the Colonies, 1952.) 
425. net. = 


HE first edition of this work, published in 1940, 

was designed to be of service both to the botanist 
and the layman. Mr. Ivan R. Dale, who has prepared 
the revised and enlarged second edition, states that 
he has striven wherever posible to ease the difficulties 
of the layman, especially of fleld workers in govern- 
ment departments and sawmills. The book is very 
muoh more attractively produced than the first 
edition and is a credit to both prmter and publisher. 
It is enhanced by the addition of coloured plates by 
‘Joy’ (Mrs. Adamson), of twenty-one line-drawings 
previoualy published by the Imperial Forestry 
Institute, and of some more excellent photographs 
by Dr. W. J. 

The appearance of this second edition is evidence 
of thé very real need that existe in tropical countries 
for simple handbooks which will enable the fleld 
worker, without & specialized knowledge of taxonomy, 
to identify the trees He is likely to meet within his 
. country. A handbook such as this can be made much 

simpler than & Flora by dealing only with the trees of 
one particular territory. Some authors havo tried to 
simplify sumilar books by describing only the trees 
they regard as the commonest. This is most unsatis- 
factory, as the fleld worker is frequently thwarted 
or misled when the tree he is trying to identify is not 
in the handbook. Dr. Eggeling has, however, wisely 
used the term ‘tree’ in & wide sense and deals with 
all the trees recorded from Uganda, including those 
which appear to be rare or which are still unnamed. 
Rather more than seven hundred species are 
described ; this oon some idea of the 
immense botanical problem which oonfronta the 
forester in tropioal countries. 
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The descriptions of the species on the whole are 
very good and include characters of bark and ‘slash’. 
Such characters are of great value in tropical rain- 
forest where the leafy shoota and flowers of the 
timber trees are usually a hundred feet or more above 
one’s head. At this time, when Floras are being 
ie ac for tropical East Africa, for the Belgian 

ngo' and for Angola, and the Flora of West pas gs 
Africa is being revised, many botanists, as we 
field workers, will find these fleld descriptions most 
usefal. 

There is great scope in a work such as this for 
really vivid and ical keys. It is therefore dis, 
&ppointing to find that so much of the material has 
been borrowed, sometimes unoritically, fram other 
works. For example, in the key to the genera of 
Moraces, the umbrella tree (Musanga), which has 
large digitately lobed leaves unique among Uganda 
Mora&oee, can only be keyed out by the following 
characters: ‘‘stamens erect in bud", ‘ovule erect, 
from the base of the ovary-cell”’, and ‘ ‘male flower. 
with 1 stamen”. Forest offloers are among the first ' 
to complain when such characters are used in Floraa, 
and it is remarkable that they should be used un- 
necessarily in & book which has been written, used 
and revised by the forest officers themselves. As 
another example of the unsatisfactory borrowed keys 
one may cite Capparis, which is keyed out oorreotly 
as having the in two series, but the only 
species in the has the sepals in a single series 
and should, in fact, be transferred to another genus. 

The descriptions of the families which have been 
added by Mr. Dele are sometimes useful, but too 
often will, one feels, confuse the fleld worker who is 
interested only in Uganda trees; if he has a wider 
interest there are other works to turn to. The fruit 
of the Apocynsoes is, for example, described aa 
"usually & pair of large follicles, but occasionally a 
berry”; then follows the description of fifteen 
species, ‘twelve of which have berries (sometimes 
incorrectly referred to as ‘‘ " in this book). In 
the Violaces, a description of the only arborescent 
genus in Uganda— Henorea—would have been more 
helpful than a description of the family. 

Several corrections in nomenclature and taxonomy 
which have been made recently by botanists have 
been adopted in the new edition; but others have 
been overlooked. Some valuable original work has 
been contributed by H. C. Dawkins and G. Legunt, 
of the Ugandas Forest Department, and by Dr., 
Cufodontis. 

In this book the information which ig derived from 
the author's and revisers’ personal tance with 
the trees they desaribe is of real value; but the 
material obtained from other sources is too often 
inapplicable to U trees, and the book is con- 
sequently marred by a number of avoidable mistakes. 

One cannot help feeling that the nomenolature, 
taxonomy and, above all, the keys of this edition 
would have been greatly improved if the reviser 
oould have undertaken his work in one of the large 
British herbari&. It is time Colonial Governments 
realized that their botanists could serve them far 
more efficiently if they were allowed to spend at least 
one-third of their wor -trme at Kew or the British 
Museum, in the herbaria and libraries of which the 
British Oommonwealth & unique and 
incredibly rich heritage. As it is, the Colonial 
botanist must make the unsatisfactory choice 
between hurried visita and gsaorifloing a large portion 
of his leave. R. W. J. x 
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THE FLOOR OF THE ATLANTIC OCEAN 


DISCUSSION on “Floor of the Atlantic Ocean” 

was held by the Royal Society on February 26, 
at which the session during the morning was con- 
cerned with sedimentation, and during the afternoon 
with the deeper structure below the layers which can 
be sampled. The principal contributions during the 
Dr. E. O. Bullard, Prof. 


Browne, Prof. F. P. Shepard, Prof. W. B. R. King 
and Dr. G. M. Lees. In the afternoon the discussion 
was o Be er And De wae followed 
by Prof. J. P. Rothé, Dr. M. N. Hill, Dr. J. L. Worxel, 


Prof. H. H. Heas, Dr. T. F. Gaskell and Dr. G. P. 
Woollard. Those in the ohair were, in order, 
Sır ae Hinshelwood, Prof. W. B. R. 

Dr. E. O. Bullard, Dr. R. Stoneley and Dr. E. D. 
Adrian. 

In his introductory remarks, Dr. Bullard emphasized 
the importance of de ining the methods of sedi- 
mentation in the deep sea; whether slow deposition 
over tho whole area of the oceans, or whether cata- 
clysmal stumping is the more important feature. He 
also streased that, from the point of view of 
de ming the olimatologioal history of the earth 
from the study of the layering within a deep-sea core, 
it is easeniial to know whether in any sample the 

Prof. P. H. Kuenen outlined the improvementa in 


finding the oharecteristios of the surface layers of the . 


deep oceans. He directed attention, in particular, to 
the great advances in coring methods, as shown by 
the largest core in the Snellius expedition of 1981 
being only 2 mi. in length in comparison with the 
20 m. obtained by Kullenberg by means of his 
pen corer in the Albatross expedition, and 
onger cores than these are now being obtained. 
Further valuable oontributions to the study of 
sedomentation from work at sea comes from the 
bottóm photography which has been undertaken by 
Prof. M. Ewing and from the improvements in deep- 
sea echo-sounding. The latter can locate such buried 
surfaces as, for example, have been found by the 
Shell Oil Co. in shallow water at depths of 0-40 m. 
below the bottom. Prof. Kuenen directed attention 
to the necessity for international co-operation in the 
work of exploration of the bed of the deep sea on 
account of the high cost, and welcomed the existance 
of the International Joint Commission on Oceano- 
graphy which has been formed under the auspices of 
the International Council of Soientiflo Unions. The 
Commission is & new journal of research 
' on'the deep-see floor (to be published by the Pergamon 
Press, Ltd), and Mr. O. D. Ovey, the secretary of the 
Commission, 18 one of the editors. 

With reference to the theoretical of sedi- 
mentation, Prof. Kuenen direbted attention to the 
large cy which has arisen between the 
estimates by Twenhofel and others of the total 
sediment thickness and the measured values obtained 
by seiamio methods. These indicate that, instead of 
' an overall oceanic sediment thickness of 2-8 km., 
es was previously supposed, there is, in fact, much 
leas. As & particular example, there is the 4 km. of 
sediments measured by Raitt in the Pacifico. Low 
values such aa these are difficult to reconcile with the 
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accepted values of the sedimentation-rate and the 
estimated age of the oceans. 

Prof. Kuenen next discussed the transport of 
sedimente in the deep sea by turbidity currents. 
These currentse—at one time known as density 
currents—have not been observed in the oceans, but 
have been observed m the laboratory and in lakes. 
It is believed that they can be of sufficient velocity 
to transport the deep-sea sands, and are characterized 
by the graded bedding they produce and by the 
interstratifloation of deep-sea and shallow-water 
sediments in such regions as the mouths of sub- 
marine canyons. The distinction between turbidity 
currents’ and slumping or sliding lies in the ability of 
an individual particle to move freely in the former, 
whereas in the latter the material moves in bulk. 
Turbidity currents are sufficiently mobile for their 
momentum to carry them far beyond the slope, but 

, on the other hand, stop at, the point where 
the slope becomes small. Evidence for the existence 
of turbidity currente is not confined to the oceans 
but oan be found in some continental rocks. For 
éxample, the graded bedding, and the interstratifloa- 
tion of lutite mn the ripple- and flow-marked gray- 
wackes of the Ventura Basin in California and 
elsewhere, oan be attributed to thia mechanism. 

The turbidity currente can be of vast mze and can 
extend to the middle of the ocean baamb, but Prof. 
Kuenen found it diffüloult to beheve that the cable- 
breaks on the continental slope and m the deep water 
off the Grand Banks following an earthquake in 1920 
could have been caused by them. Ewing and Heezen 
collated the times at which the breaks occurred and 
condluded that, on the upper perte of the slope, 
velocities of the turbidity current had reached 
55 knots. Later in the discussion other speakers 
showed. doubts of this lanation of these breaks in 
the cable, but Prof. M. reased confidence 
that these intuitive criticiams would prove moorrect. 
Prof. Ewing also mentioned that turbidity currents 
are not only confined to the regions of steep slope 
but are also found to exist on slopes as low as 1 in 
500, and samples of undisturbed sedimentation can 
be obtained most satisfactorily on submarine hills of, 
for example, three thousand feet in height and five . 
miles acroas. Prof. Kuenen later in the discussion 
noted that the turbidity currente are unable to cause 
erosion since they are in general overloaded, although 
they tend to be channelled down existing canyons. 
There is, he believed, no ai origin from the gub- 
marine canyons, and they cannot all have been formed 
by subeerial erosion. _ 

Prof. F. P. Shepard gave further evidence for the 
existenoe of turbidity ourrents from submarine 
canyons along the Californian ooast. The Sorippa 
Institute has particularly good opportunities for 
studying these canyons in shallow water, for at La 
Jolla there is one within five minutes sailing from 
the laboratory. Sedmments are deposited in these 
canyons, and about every eight months the amount 
becomes unstable and disappears seawards. It is 
probable that small can initiate this 
proceas. The material 18 undoubtedly transported to 
the water ainoe, for example, foraminiferal 
material of shallow-water origin exista at the mouth. 
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Straightforward slumping cannot account for the 
transport, since the material is not uniformly layered 
in the area of deposition, and turbidity currenta are 
the only explanation. Prof. Shepard agreed that 
these currents, while of primary importance in 
keeping the danyons olear, cannot account for 

SHH Shine. BBG Pownce EPOSIO, are in 
adequate. 

Dr. J. D. H. Wiseman spoke of methods by which 
the olimatio changes of the pest oan be detected in 
undisturbed deep ocean sediments. The first method 
is that of determining the total quantity of plank- 
tonio foraminifera in any level of the oore by 
measurement of the peroentage of carbon dioxide. 
These foraminifera: act as temperature indicators 
rather than aa indicators of the food supply, as is 
shown by their absence from a&ntarotio waters, and 
consequently the quantity of carbon dioxide deposited 
depends Rares on the temperature. Another 
method of determining the temperature depends 
upon the proportions of warm-, temperate- and 
cold-water forms of foraminifera found at any level 
m & deep-sea core, and & third method is the measure- 
ment of the proportion of the oxygen-18 isotope. 
This last method, which has been devel by Prof. 
H. C. Urey in Chicago, has been ch by investi- 
gations of Recent sediments. Dr. Wiseman showed 
there is &greement between the oxygen-18 and the 
carbon dioxide maxima down the length of & core. 
The rate of sedimentation of & core can be obtained 
by assuming that the rate of sedimentation of iron 
or titanium is constant and that, as would be expected 
on this hypothesis, there is a reciprocal relationship 
between the ferric oxide content and the carbon 
-dioxide content. 

Mr. B. C. Browne described the gravity resulta 
obtained by himself and those obtained by Prof. 
Vening Meinesz in the eastern Atlantic and in the 
English Channel. ‘The scatter in the regional isostatio 
gravity anomalies is considerably greater in the deep 
water than in the shallow, the mean value for the 
Atlantio being + 11 + 19 mgal. in comparigon with 
+7+10 mgal. in the Channel. This morease in 
variation in the ocean can probably be associated 
with changes in the sedimentary thickness such as 
have been found by seismic refraction shooting. Mr. 
Browne considered that the rugged topography found 
in some areas is caused by the basement rocks pro- 
tru through pools of sediment, and he urged that 
there should be & combmation of seiamic and gravity 
observations to determine the extent of the association. 
between the anomaly variations and the sediment 
thickness, 

Dr. G. P. Woollard and Dr. J. L. Worrel agreed 
that many of the gravity anomalies ‘at sea can be 
accounted for by the variations in sediment thickness 
and gave as known examples the sedimefhta which 
&ocumulate in the depressions caused by elastic 
bending of the crust around oceanio voloances, the 
. sedimentary layers of the continental shelf, and the 


great thickness of sediments found in the Puerto 


Rico Trench. Prof. Ewing later reported that, owing 
to the great magnitude of this thickness, attempts at 


pere pg ee ea aa d ey It may be 
it 


deduced, however, that it is at least 9 km., which is 
enough to satisfy the gravity fleld, and for this reason 
. it appears that there is no deep root of lighter rock 
such as is required by the Vening Meinces theory of 
the formation of . Dr. Woolard said 
that the association between sediment thickness and 
gravity anomaly does not always exist on the con- 
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tinente, and gave an example of a trough filled with 
sediments denser than the surrounding rocks, which 
nevertheless posseases & large negative free-air gravity 
an ; " 
Dr. J. L..Worrel described briefly the results 
obtained fram six hundred gravity stations in the 
Atlantic, and explained that the common belief that 
the average free-air anomaly for the oceans is alightly 
positive is incorrect. If those stations at which the 
water depth is leas than 3,000 m. and greater than 
6,500 m. are rejected, the average free-air anomaly 
is'— 8-2 mgal. The number of stations with & 
negative free-air anomaly was 258 and the number 
with & positive anomaly 195. 

Prof. W. B. R. King described pebbles which have 
been obtained in cores in the eastern Atlantic in 
about the latitude of 50^ N. These pebbles include 
several of basalt with the corners showing glacial 
scratches, some limestone pebbles with trilobite shell 
fragmenta, some coarse sandstones and mioe schists. 
These, and the olay in which they were embedded, 
are all of glacial origin and indicate the importance 
of ico as & method of transportation .of deep-sea 
sediments. How far this method extends to the 
south in the Atlantic is not known. 

Dr. G. M. Lees objected to the prevalent concept 
ee ee ee 

Sa nk (is eed eas es ee 
the continental surface to oceanic depths 
Tea hut be Demo cdd A Ae Aea 
from the measurement of gravity at sea which lead 
to the belief in fundamental differences between 
oceans and continents, and, as an example of the 
uncertainty of interpretation of gravity resulta, hé 
ted measurements from north-west Africa where 
Cine duaepuey 30000 8. between what 1s 
supposed to exist from the gravity resulta and what 
is found im Beimmio prospecting. The conception of 
the of the oceans is so firmly thrust upon 
the geologists that they have arranged their inter- 
pretation to fit and have rejected any hypothesis 
which allows the extension of’ geological structures 
into the deep sea. Later in the discussion this last 
point was again raised, and it was apparent that 
Seca ey ama ee E 
continental surface features 
ted ee D o de ceue, an 
example of this is the continuation of the San 
Andreas fault for two thousand milea into the 
Pacific. 

The seegion on the deep Vructüm of the Atlantic 
was opened by Prof. M. Ewing, who outlined the 
areas investigated by himself and his colleagues by 

and seiamio refraction shooting. These areas 

the continental margin of the western Atlantio, 
the Caribbean area and the deep North Atlantio. All 
the deep stations have shown the same general 
structure for the earth’s orust ; it consists of about 
5 km. of water overlymg j-1 km. of unconsolidated 
sediments, and below this there are 45 km. of 

ine rocks which are probably basaltic. This 
interpretation of material is based on the known 
oom ional wave velocities and on the existence of 
olivine basalt on the mid-Atlantio ridge and islands. 
At the base of the basaltic layer is the Mohorovidié 
discontinuity, and below this the earth’s mantle 
extends to great depths and is probably of the nature ' 
of peridotite. The work in the Caribbean indicates 
that, contrary to earlier beliefs, this sea is by nature 
representative of the deep sea and not of & sunken 
continent. 
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Sections across the continental shelf and slope show 
that the Mohorovidié discontinuity slopes 
from about 200 miles inside the coast-line, where it lies 
at a depth of 30-40 km., to about 100 miles out to 
sea where, as under the deep ocean, it lies at a 
depth of 10-12 km. 

The configurations of the layers lymg above the 
Mohorovidié discontinuity are similar on all sections 
across the continental shelf and slope, although there 
are changes in the horizontal scale. They show the 
continental basement rock aloping sBe&wards with 

ped sedrmentary layers lying on it. 

Prof. Ewing next discussed dispersion of 
Duci uncus ee ie 
The information agrees with the theoretically derived 
dispersion for a layer of water overlying the rock and 
indicates & similarity of structure for beds of the 
Atlantic and Pacific Oceans. In spite of the sediment 
thickness in the Pacific being half that of the Atlantio, 
this cannot be observed from the dispersion, and it 
‘is apparent that for these surface waves the sedi- 
mentary layer acts as water. = 

Dr. M. N. Hill showed the resulta he and Mr. A. 8. 
Laughton have obtained with seismic refraction 
shooting in the eastern Atlantic durmg 1952. These, 
while small in number compared with those obtained 
by Prof. M. Ewmg, confirm that the Mohorovidié 
discontinuity lies at a depth of about 11 km. below 
sea-level. Above this level the velocities are such as 
would be expected for basaltic rocks, and there 18 no 
evidence for the existence of any lower-velocity rocks 
between, this layer and the base of the unconsolidated 
sediments. The sediments are variable in thickness ; 
in some areas of rugged-bottom topography there 
appears to be none, and in other areas is as 
much as 2-6 km. The average thickness is about 
l km. This thickness 1s greater than that found by 
Ewing in the western Atlantic, but the differance 
can, in part, be attributed to different assumptions 


concerning the velocity of compressional waves in ` 
. pieces of rock from below the Mohorovitié disoon- 


the sedimentary layer. - 

. A section from the central English’ Channel to the 
deep water of the Atlantio indicates that there 18 & 
slope of the basement rocks below the seami-con- 
solidated sediments which 1s more gentle than that 
found by Bullard and Gaskell in a line farther to the 
north, and it suggests that the latter happens to 
ooinoide with an extension of the structure’ forming 
the south coast of Devon and,Cornwall out towards 
the edge of the shelf. It is poesible that this structural 
feature extends down the continental slope, since in 
this region the topography of the slope is exceptionally 


rough. 

Dr. T. F. Gaskell described the three types of 
crustal structure which he and Mr. J. O. Swallow have 
obtained by refraction shooting in the Pacific Ocean 
during the recent world cruise of H.M.8. Challenger. 
It & that these three types are algo to be 
found in the Atlantic. The first type is typioal of the 
deep ocean and consists of about $ km. of sediments 
lying on a layer in which the velocity corresponds to, 
although it is slightly lower than, the basaltic layers 
referred to by Ewing and Hill. The second type is 
similar to that of the deep ooean ex that inter- 
posed between the sediments and the basement rock 
lies a layer in which the velocity 18 such as would be 
expected for voloanio material. This interpretation 
ia supported by the existence of voloanio islands and 
sea mounts in those regions where this succession is 
found. ` The volcanic cores themselves are such that 
the velocity of compreasionsal waves is similar to the 
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basement rock. The third type, which 1s typified by 
stations on the landward side of the andesite line, 
shows basemert velocities leas than those in the other 
types and similar to those in the continental surface 
layers. 
The Atlantic results of H.M.S. Challenger were 
mostly m the Bermuda region, and these show the 
second type of structure. The sea depth is about 
5 km., and the, unconsolidated sediment depth 
4-1 km. Below the sediments there are lavas 
fe ee ae 

ere is only one result from the Atlantic which 
belongs to the deep ocean type. 

Prof. J.P. Rothé described the distribution of recent 
earthquake epicentres m the Atlantio and Indian 


.Oceans ‘and the Mediterranean Sea. The line of 


activity extended from the Red Sea to the Carlsberg 
Ridge and thenoe to the south of the Cape of Good 
Hope, joining with the mid-Atlantic ridge which 
pee oO Md ER 

uls Rocks, the Azores and thence to Iceland. The 
Mediterranean line of earthquake activity extended 
westwards as far as the mid-Atlantic ridge. Within 
the area roughly bounded by these lines of activity 
there are continental rocks, and outside there exista 
the typical oceanic structure. Prof. Rothé suggested 
that perhaps there is not the clear-cut distinction 
between the velocities of compressional waves in the 
continental type of surface-rocks and those in the 
basaltic layer. In support of this, he quoted an 
example on land where there is an obvious and 
typical oontmental surface and yet giving high 
velocities which Ewing associated with basaltio rooks. 
In spite of the evidence from seismic experiments at 
sea, it is therefore still possible that the sialic rocks 
form the sea bed below the sedimenta within the aree 
bounded by the earth belts. Tis hypothesis 
is supported by the velocities of surface waves from 

which traverse this area. 
Prof. H. H. Hess stated the mmportance of obtaining 


tinuity and believed it to be not impossible that these 
would be different if obtained from under the con- 
tinents rather than from below the oceans. Peridotitio 
bombs from oceanic voloanoes probably represent the 
material of the mantle, although it is possible that 
they are aggregations from basaltic rocks. It is also 
probeble that the periodotites obtained from St. 
Paul's Rocks are representative of the layers below 
the Mohorovidié discontinuity. 

Prof. Heæ discussed the problem of guyote. He 
explained that, contrary to previous suppositions, 
their top surfaces were all of later origin than pre- 
Cambrian, and these surfaces must have sunk many 
thousands of feet below sea-level in poet-Palmozoio 
times. This is demonstrated by the existence of 
Cretaceous and Eocene foesils in the surface layers. 
He believed the Pacific guyote, which lie on linee, 
represent the upward edge of convection cells m the 
earth’s mantle and that the island arca represent the 
downward edge. 

Dr. E. O. Bullard described the significance of the 
measurements of heat flow which are being made at 
sea. On land, measurements have been carried out 
fot many years in mines and boreholes and have 
demonstrated that, within a factot of 2, the value 
of the heat flow is 10-* oal. om.-? seo.-!. This heat 
flow is commonly supposed to be accounted for by 
the radioactivity of the continental surf&oe rocks. 
Hence, it was deduced that the heat flow under the 
oceans would be leas and that this differential heating 
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between the oceans and continents could &coount for 
convection. currents in the mantle and thereby many 
of the earth’s structural features. Measurementa by 
Maxwell and Revelle in the Pacific, and by Bullard 
in the eastern Atlantic, have shown that these con- 
clusions are inoorreot, the heat flow for the Pacific 
being roughly equal to the continental value and 
that for the Atlantio being slightly leas and about 
0-7 times the continental value; the expected heat 
flow, on the old hypothesis, was about 0-25 times the 
continental value. Explanation of this value for the 
heat flow is difficult, but might be accounted for by 
the total quantity of radioactivity in any vertical 
column being independent of the location of that 
column, in the same way as there 1s an equality of 
mass between columns. 


In reply to a query by Dr. Lees ing the 
heat flow from the oceans and continents being 
roximm&tely the same, Dr. Bullard the 


app 

firm belief that this does not indicate that continente 
oould have existed where now there are oceans, since 
the measured differences in structure are too great. 
There is, however, the irreversible posibility of 
continents extending into regions where there are 
now oceans. ' M. N. How 
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HATHERLY BIOLOGICAL 
LABORATORIES, UNIVERSITY 
COLLEGE, EXETER 


By Pror, JOHN CALDWELL 


N April 28 the Hatherly Biological Laboratories 

of University College, Exeter, were formally 
opened by Bir Edward Salisbury, director of the 
Royal Botanic Gardens, Kew, in the presence of a 
thering representative of ,the universities and 
earned societies, as well as of local and national 
bodies. In his &ddrees on the ‘Place of Biology in 
the University Curriculum", Sir Edward dealt with 
the value of the discipline of biology in & liberal 
education ard the part that universities can play in 
developing a broader and more general approach to 
the whole subject of biology and ite implioetions, 
deploring the narrow specialzation which tends to 
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'50late the biologist, and not only biologista, from the 
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sympathy and understanding of the community. 
The chair was taken in the absence of the president, 
the Most Hon. the Marqueas of Salisbury, by the 
deputy president, Mr. B. G. -V&ohell. The 
thanks of the company to Bir Edward Salisbury waa 
expressed by the principal of the College, Sir Thomas 
Taylor. Thereafter, before the company moved off 
to ï the laboratories and the demonstrations 
set out in them, & brief account of the building was 
given by Prof. J. Oaldwell, director of the labor- 
atories. Plans were prepared for the laboratories 
after the College received & bequest from Mrs. Ellen 
Heath, of Exeter, towards the erection of & building 
to be sasociated with the name of Hatherly. The 
additional money was obtained through the generosity 
of the University Grants Committee, and the founda- 
tion stone was laid by the president of the College 
on July 28, 1948 (see Nature, 162, 505; 1948). 

The laboratories, which were built to the design 
of Mr. E. Vincent Harris, consist of & oantral block 
with entrance hall and private rooms: for members of 
staff and two wings facing south-east. From thia 
there prpject to the west five bays, each two stories 
high, with the maim laboratories in them. The 
advantage of this arrangement is that the north- 
facing sides of the laboratories are almost completely 
of glass, plate-glass sheeta 11 ft. by 7 ft. in the lower 
fooiandof fe. equar onthe . These ensure 
that there is excellent natural light in the laboratories 
and the orientation of the laboratories shields these 
windows from direct sunlight. 

Three Departments are housed in the building— 
Botany, Geology and Zoology. The first has two large 
junior laboratories each approximately 60 ft. by 
30 ft., and one advanced laboratory 60 ft. by 25 ft. ; 
the two former have preparation and store rooms 
attached. The myoology laboratory, with an annexe 
as p sterilizing room, iS 30 ft. by 25 ft., as is the 
lecture room above it and a fifth laboratory and 
reading room above that. These are in the wing to 
the front of the building on the south ide. There 
are, in addition, private laboratories for the members 
of staff, an office and three research laboratories 
roughly 20 ft. square. The Department of Zoology 
has its laboratories in the third and fourth bays. 
There are two laboratories, one on the ground floor 
and one on the upper floor, and & series of research 








Hatherly Biological Laboratories. Main laboratories with north lights 


A 4359 May 16, 1953 


m e 


-ia 


NATURE 





861 


GEO "E 


Hatherly Biological Laboratories, Central block 


rooms for members of the staff and postgraduate 
students. The also has in the north 
wing to the front of the building a small animal 
room, an aquarium room (oorresponding to the 
myoology laboratory in the other wing), a lecture 
room and @ laboratory equipped for physiology. 

The Department of Geology, which, though new, 
is rapidly developing, has one large laboratory and 
research and private rooms. The fifth bay has on 
the ground-floor the lecture-theatre, which socam- 
modstes 110, and above that the museum-reading 
room, common to all three Departments. In addition, 
there are dark-rooms, oonstant-temperature rooms 
with controlled humidity and temperature, a work- 
shop and store-rooms. Provision has been made for 
a resident caretaker and for a technician. 

The exhibits included, in the Department of 
Botany, herbartum material of Devon plants, 
especially of Dawlish Warren, and a collection of 
floras and books dealing with them. There was also 
a representative oollection of Conifers from the 
College arboretum. Cultures and material illustrating 
the survey of animal mycoses being undertaken with 
the support of the Agricultural Research Council by 
Dr. G. O. Ainsworth and Mr. P. K. C. Austwick were 
on show, as was material dealing with chrysanthemum, 
broccoli and narcissus virus diseases, with a range of 
host plants, and cytological studies of the nuclear 
aberrations which: are associated with them. This 
work is darried out by Prof. J. Oaldwell, Dr. J. 
Wilkinson and Mr. D. A. Govier. There was & very 
extensive oollection of drawings and photographs 


illustrating the larger fungi of sand dunes, the ecology 
of whioh is being studied by Mr. T. J. Wallace. 
Further material illustrated Dr. T.-T. Ohan's work on 
the developmental morphology of the naroissus plant, 
and there was in addition a laboratory devoted to 
specimens of the current work of the undergraduate 
members of the Department. 

In the Department of Geology there was displayed 
material ing the work being carried on, which 
includes Mr. A. Stuart’s study of the Pleistocene of 
the Bideford Bay area, and of the terraces of the 
Lower Exe Valley and the petrology of the Carbon- 
iferous Igneous Kooks of Bantry Bay, Ireland. Dr. 
D. L. Dineley is working on the geology of & part of 
Spitsbergen and on the Conodonts and Ostracoderms 
of the Devonian and Carboniferous rooks of the 
south-west, and of the Welsh Border, while Dr. 
R. N. C. Bowen is studymg the Foraminifera and 
Ostracods of the Tertiary rocks. 

In the Department of Zoology exhibits illustrated. 
Dr. R. J. 8. Hawee'a work on the parasitic Protozoa 
of invertebrates, Mr. G. G. Vicker’s studies on the 
tioks of south-west England and Mr. I. J. Linn's 
studies on the ecology of small mammals, In addition, 
there was material representative of Mrs. C. Harvey’s 
work on fertility problems and Mise R. A. Manwar- 
ing’s ecological studies on the fauns sasociated with 
certain marine alge. Further material illustrated 
Mr. M. J. Delaney’s taxonomic and ecological studies 
on the Thysartura, Mr. P. D. Gebbutt'a ecological 
study on the wood orioket and Prof. L. A. Harvey's 
ecological survey of Lundy. 
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-RELATION OF 
^ ADRENOCORTICOTROPHIN | 
(ACTH) TO THE MELANOPHORE 
EXPANDING (B) HORMONE OF 
THE PITUITARY* 


By Prot. H. WARING and B. KETTERERT 
Untversity of Western Australia 


‘WO laboratories! have recently claimed that 
adrenocorticotrophin (ACTH) is identical with 
the melan ding hormone (B) of the 
pituitary. is claim has obvious &cademio interest ; 
but it also raises an iasue of i for those 
concerned with research and olinical 
practice, because the assay for melanophore-expanding 
Pn M MADE ee ee 
AOTH. assays are not. 
Consideration of this claim demands, as & pre- 
liminary, & brief survey .of the relevant information 
‘about both excitants. ` 


Adrenocorticotrophic Hormone(s) 


Information «from hypophysectam; Se E of 
extracts, and clinical observation down 

pituitary in mammals controls adrenal eri) Du 
lpoid distribution, &seorbio acid content and, 
indirectly through the release of cortical steroids, it 
controls eosmophil numbers and olytic activity‘. 
We do not know whether all these effects are mediated 
by one hormone (ACTH) manufactured in the gland, 
or by several. In particular, we do not know the + 
significance, if any, of ascorbic acid depletion in 
relation to steroid release. It is important to 
emphasize this because ascorbic acid depletion has 
been arbitrarily chosen as the popular assay for 
ACTH activity and by sheer weight of words has 
become almost synonymous with it, to some people. 
It is oertaih that, by various prodedures, extracta can 
be produced with one or other activity preponderant. 
Bo without further a dhe. the question before 
us must be more precisely phrased as: Is B hormone 
identical with all, or only pert of the totality of 
AOTH, or entirely independent of it ? 

With regard to the seat of origin, cytological 
evidence’ is sufficient to show that the anterior lobe 
of the piturtary is involved; but we have found no 
evidence based on to show that the mter- 
mediate lobe is not involved and, in this context, we 
note that the pituitary grafts which have maintained 
the adrenal with greatest success have contained 
intermediate lobe as well as anterior lobe of the 
pituitary’. 

A considerable amount of work has been done on 
the chemistry of ACTH. In 1943 Li et al." and Sayers 


et al.* mdependently 
exhibit ascorbic acid-dep 


pure when judged on. physio chemical 
oriteri&, and for some time it waa ught that they 
were the &drenooortiootrophio hormone. However, 
biological assey of the Li preparation showed 
0-02 e p ivity' and the Inter- 
national powder (ACTH), which is prepared 
similarly, contains 0-85 1.u./mgm. B activity’. Bo it 

Ld 

Substance of a papar read ai the 1062 meeting of the. Australian 


and New Zealand for the 
tOn salary from the Anstralian National Health and Medical 
Research Council. _ 
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&ppears that the protein’ contams contamin- 
ating material of considerable biological potency but 
insufficient in bulk to manifest. itself in physical 
determinations for purity. -ə 

Some and perhs all AOTH activity in simple 


IS qois Tate demonstrat] Mist tn digested SECUS 
the ascorbic acid een amy regided in & 
pem Attempta to tide activity 
resulted in ma with sed to times thé 
ascorbio acid depleting potency of standard powder", 
A similar ion of Lesh e£ a. had an 4 
molecular ue of between 2,500 and 10,000. The 
isolation of & large molecular peptide material with 
such a high potency suggeete that the activity of the 


‘protein fore might simply be due to alight 
adsorbed contamination with material of this type. 


Dr. Stanford Moore's work, as recorded by Stack- 
Dunne and Young”, is consistent with this. Moore 
subjected Sayers’s CE ion-exchange column 
chromatography and got & separation into & major 
component, acid and inert, and & trace component, 
basic and very potent. (The alternative proposition, 
that & molecule such as Brink’s, which we have 
assumed has a molecular value similar to Lesh’s prep- 
aration, 18 actually a part of the parent molecule and is 
released by various procedures, would mean that 
weight for weight its activity must be moreased at 
least 80 times by the simple &ot of separation. Further- 
more, one would expect at least a 10 per cent yield of 
such an activity, but Stanford Moore's experment 
produced it only as a trace (on & weight basis).) 
Apparently oxyoeltuloee is another adsorbent which 
can separate ascorbio acid depleting activity from 
the protein. Li and his associates!4, by a com- 
bmation of adsorption and chromatography with 
oxyoellulose, have obtained & basic material within 
the same activity range as Lesh’s and Brink’s fractions. 
When this material was hydrolysed, only eight 
different amino-acids were found in the hydrolysate. 
In all this recent work, adrenal ascorbic acid 
depletion has been used for measuring ACTH activity 
and at present it a highly probable that total 
ACTH aotivity is dent upon more than one 
chemical entity. Thus Reinhardt and Li¥ found that 
when & protem ACTH ale Soper was subjected to 
peptic hydrolysis ita ascorbic acid depleting activity 
was doubled, adrenal weight increasing activity 
reduced and ite lympholytic activity increased 
several fold. When an acid hydrolysate was used 
and the undigested protein removed, the ascorbic 
acid depletmg activity was greatly increased and the 
adrenal weight maintaining activity was greatly 
reduced. An even more striking séperation between 
two activities considered to be adrenocorticotrophio 

has been reported by 8tack-Dunne and Young”. They 
pr crude alkalme extracts of anterior liebe 
| purified growth hormone witb adrenal weight 
ascorbic acid depleting ratios up to 
5,000. It could be objected that an interpretation of 
separate chemical entities for each biological activity 
must be treated with caution because changes in the 
physical aggregation of injected material oan modify 
the several responses differentially. Hayshida and 
Li showed that precipitation of protem. preparation 
in alum sohition moreased both adrenal weight and 
lympholytio activity twofold; similar precipitation 
of a ide inareased the lympholytic activity 
several fold, but the adrenal weight activity remamed 
unchanged. However, this type of phenomenon could 
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soarcely acoount for the result of the Btack-Dunne 
&nd Young fraotionation. 


- No. 4359 


Melanophore-expanding Hormone (B) 


In oolour-changing vertebrates, notably Amphibia, 
there is completely satisfying evidence that a hormone 
(B) is produced in the intermediate lobe of the 
Pituitary, and ite liberation mto the blood-stream 
evokes darkening of the akin!? both by expanding 
melanophores and potentiating the formation of more 
melanin; there is new unpublished evidence that the 
presence of endogenous B antagonizes adrenalin hyper- 
glycemia in intact toads!*. In warm-blooded animals 
that do not change colour, B hormone, although 

t, has not so far been shown to subserve any 
ion, although experiments at the 
logical level show that in these animals also it has 
anti-edrenalin properties!” and there is & prima faote 
case for further investigation of its potential role in 


comparable systematic work on 
the chemistry of B to parallel that on AOTH outlined 
above. There has, however, been work at the 
pharmacological level and the relevant parts of this 
are considered below. 


Is B Identical with the Totality of ACTH or - 


Part of It ? 

There is factual information only for assessing 
whether or not B is identical with ascorbic acid 
depleting activity; any attempt to equate B with 
total ACTH, or another part of it, is pure Bpecul&tion. 
Even for consideration of this more limited objective 
there is & major-qualification to all the pointe that 
can be made in favour, or against, the proposition. 
There is evidenoe'! for some pituitary control of 
cortical tissue in Amphibia, but there is, as yet, no 
eee about the measurement of ascorbic acid 

E gehen So E P ey Equally, ascorbic 
depleting activity can be measured, in mammals, 
katino indasirerdent of B activity oan yee bs mado 
in them. Until this is resolved—and it is probably 
resolvable—there wil always remain the doubt ag 
to whether the same molecule will have comparable 
biological effects in the two animal groups. This 
suspicion is not just fanciful. A number of discordant 
data from posterior lobe studies are most plausibly 
explained in this way and, more specifically to our 
present problem, although there is ample evidence 
for some ACTH control of cortical activity in birds", 
piturtary extracta containing mammalian asoorbio 
acid depleting activity have no effect on the ascorbic 
acid content of bird adrenals. With this qualifica- 
tion, the relevant data are here saseased : 

(a) The only perallel assays on separated pituitary 
lobes which have been performed with the intention 
of showing whether or not B measured in Amphibia, 
and asoorbi» acid depleting activity measured in 
mammals, have & separate origin are those of Rein- 
hardt e al.® on the anterior and intermediate lobes 
of Rana catesbiana. These assays show that activity 
which depletes the rat adrenal of ascorbic acid is 
more concentrated in the anterior lobe than in the 
intermediate lobe and vice versa for B activity. 


(b) Sulman** reported & rise of both ascorbic acid ~ time 


depleting and B activities in the blood of human 


patients exhibiting hyperpigmentation, Cushing’s. 


syndrome, Addison’s disease, pregnancy, and oper- 


evidence shows that B activity stimulates the 
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adrenal cortex on the basis of the well-known check- 
balance system of pituitary excitanta with their 
target-organ secretions, but another interpretation 
is possible. The relationship of the pituitary to ita 
various target organs is not & simple one, and the 
following ‘well-known examples show that a pituitary 
hormone is sometimes affected by steroids not under 
the control of that particular pituitary excitant. 
(i) The adrenal cortex secretes minero-corticoids (of 
deoxycorticosteronse acetate type—DCA) and gluco- 
corticoids (of cortisone type). ACTH stimulates 
chiefly gluco-corticoid release, and hypophysectomy 
does not inhibit minsro-corticoid production. Yet 
vs bag of DOA, as well as cortisone, inhibit the 
ease of ACTH™, (ii) Œstrogen injections potentiate 
melanogenegis correlated with hyperplasia of the 
intermediate lobe, but B is not gonadotrophic. 
(iii) Castration increases pituitary antidiuretic hor- 
mone (ADH)", but the latter is oertainly not 
trophic. 

(c) Both B and ACTH, unlike other pituitary 
hormones, are heat stable over a wide pH-range, and 
both are more stable to peptic than Ft us digeetion!', 

(d) Johnason and Hogberg! found both B &nd 
&scorbio acid depleting activity occupied the same 


position on & paper the phenol/ 
water solvent system. Mira ibd test, since a 
numberof delen nig 


(e) Sumant was abo to gta melanoporerospans 
to 0-01 gamma of & oommeroial ‘ reparation. 
He argued that such high activity could not be due 
to a contaminant; but actually a tion need 
only contain 0-8 per cant by weight of a peptide like 
that of Brink e al. to be ge active as standard 
powder in ascorbic acid depl activity. The only 
kind of in igation along these lines which will have 
any real meaning is & series of parallel ascorbio acid 
and B assays on & quantitative basis. Reinhardt «i 
al.™ have done this, although they do not give any 
information which enables us to assess the reliability 
of their B assay technique; no oorrelation between 
the two activities was found. 

(f) Reinhardt e£ al.™ state that caustic soda treat- 
ment deatroys ascorbic acid depleting activity but 
increases B activity (potentiation). This is & general- 
ization which requires further comment. Material 
prepared by adsorption on to, and elution from, 
charcoal or oxyoelluloee (which would remove much 
protein), when treated with caustic soda, loses both 
ascorbic acid depleting activity and B activities at a 
similar rate. On the other hand, if a simple pituitary 
extract, or material which has been purifled by 
some, but not all, fractional preciprtations, is treated 
with caustic soda, ite B activity ia potentiated 
and ite ascorbic acid depleting activity is destroyed. 
This B-potentiation ıs only shown by Amphibia 
which have been in use & short while; those 
which have been in use longer give the same 
response to caustic soda treated extracts as they 
would to untreated extracta’, It appears that, in 
the presence of pituitary protein, B activity is pro- 
tected from destruction by alkali, and further, that 
an exire is produced which is detectable 
only b Aciphipis which havs bean in Rud a abet 
ime. This aceros: clear évidanoe that H and ascorbie 
acid depleting activity are not referable to an identical 

tion. The new observation’ that when 
Xenopus has become insensitive to potentiated B 
from posterior lobe pituitary extracta it still reacts to 
potentiated B in AOTH extracts will inevitably lead 
to speculation about the possibility of a hydrolysate 
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of ACTH having melanophore excitant properties, 
but such tions are premature. 

(g) Morris?’ olaimed that Landgrebe and Waring 
methods for ob B by carbon adsorption 
elrmmmated the ascorbic acid depleting activity. We 
cannot confirm this, nor oan Reinhardt e£ al.®, 

(h) Deliberate attempts have been made to bring 
about & complete.separation of B and ascorbio acid 

leting . Morris* used counter-current 
distribution, and Reinhardt et al. used oxycellulose 
column chromatography and filter paper electro- 
horesis ; the separations achieved were substantial 
er not complete. 
Conclusion 


From the foregoing, B and ascorbic acid depleting 
activities appear chemically similar but are separable 
in oertain circumstances. This probebly means 
that these activities reside in different molecules in 
the gland and bear a close but fortuitous chemical 
relationship ; their apparently different anatomical 
origin, and in icular the evidence from Rana, are 
this. However, even if B is not 
identical with ascorbic acid depleting ivity, the 
evidence to date neither favours, nor preolu 
from & part in the pituitary adrenocorticotrophio 
system which appears to be complex. 
1Johnason, B., and Hogberg, B., Nawre, 109, 286 (1961). 
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NEWS and VIEWS 


Prof. R. Courrier, For.Mem.R.S. 


Pror. Ronuer COURRIER 18 & graduate in medicine 
and in natural science of the University of Strasbourg, 
of which he became a member after serving in the 
front-line throughout the better part of the First - 
World War. Bouin was then the head of the Depart- 
ment of Histology, and Anoel of Embryology, and 
Courrier was among the first of a distinguished line 
of investigators whose work derives from the union 
of interesta of these two great pioneers of the scientiflo 
study of the physiology of reproduction. In 1927 he 
went to Algiers, where he was given charge of histo- 
logical teaching in the Faculty of Medicine. He 
became & full professor in the Faculty in 1986, and 
two years later was invited to the Collége de France 
as professor of experimental morphology and endo- 
orinology. Appointments to the Coll are not 
determmed by the interests of previous holders of 
chairs, and new professors are chosen, essentially as 
research profeasors, on the basis of their eminence in 
the fleld of study they pursue. In the fifteen years 
since he has been in Paris, Courrier has established a 
magnifloent department which is known to endo- 
crinological research workers throughout the world. 
In 1941 he was made a member of the Academy of 
Medieine, and in 1044 of the Aoedemy of Boienoes. 
Election to the foreign membership of the Royal 
Society is the moet recent of & series of national and 
international honours which he has recerved. 

Courrier's first work waa concerned with the control 
of secondary sexual characters in mammals, and with 
the regulation of the cestrous cycle, and his early 
papers reveal a maturity and an ori of 
approach which have continued to mark all his’ sub- 
sequent work. After some very detailed studies of 

uction in the oat, Courrier took the opportunity 
by his post in Algiers of extending his inquiries 
to the monkey of North Africa, Maoaous -$n«uus—a 
species which he is still investigating in hia Paris 
laboratories. Among the many original observations 
the epithelrum of the uterus masculinus in the male 
monkey responds to in the same way as 
does the vaginal epithelium in the female—a discovery 
which was sim reported in Great Britain 
and the United States, and which forms the basis of 
many of our present ideas about homological relations 
between the male and female reproductive organs. 
About this time, Oourrier also became greatly 
interested in the functional and quantitative aspecta 
of sd and antagonism of androgenio, 
progestational hormones. As a result, 
Heltah Goud ean noes he 
biological properties of the corpus luteum, and on 
the endocrinological factora which underlie the 
changes of gestation. A book he published on this 
subject in 1945 remains one of the most valuable 
and up to date on the subject. More recently, 
Courrier has become interested in the properties of a 
variety of synthetic chemicals which reproduce the 
behaviour of biological hormones; and he has also 
used radioactive substances in the study of hormonal 
action. 

Courrier’s considerable output of scientiflo work 
has not prevented him from playing a big part in 
scientific administration, and hig election in 1948 to 
the office of Secrétaire Perpétuel of the Academy of 
Sciences not only refleota the favourable light in 
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which the administration of his own 
viewed by his coll but also the impetus which, 
asa roeeibér of the Cansell supérieur de in Rashatdhie 
Scientifique, he has given to the post-war devel 
ment of French science. Men of science outai 
France will remember with gratitude the lead he has 
taken in organising international colloquia at the 
Collège de France on various subjects, especially 
those relating to the physiology of reproduction. 


Dr. H. J. Muller, For.Mem.R.S. 


ANOTHER distinguished man of science who has 
just bean elected a foreign member of the Royal 
Booiety is Dr. H. J. Muller. Hermann Joseph Muller 
was one of the three collaborators of T. H. Mo 
whose  oo-ordinated iments on 
between 1910 and 1916 established the ahromo- 
some theory of heredity. Muller was especially 
responsible for working out the principles of 
croeamg-over between chromosomes or strings of 
genes, principles now believed to be universal in 
sexually reproducing organiams, extending even 
to bacteria and viruses. In 1927 Muller perfected 
the measurement of spontaneous mutation which 
enabled him to prove the effect of temperature. 
It also enabled him to prove the effect of X-rays. 
Muller's method first made it ible to show that 
Zeeg ons had been induced, that those, therefore, 
which were apparently ‘spontaneous’ might in fact 
be regarded as Preen Ay It revolutionized genetic 
technique by providing an artificial source of varia- 
tion in any organiam where it was needed. It led to 
the discovery that chromosomes could be broken and 
recombined, flrs$ by ionizing radiations and later by 
chemical reagents, & di equally important in, 
plant breeding and canoer research. This work put the 
study of genes, chromosomes and evolution on an 

mental ‘basis. In all the developments which 
followed, Muller has taken a leadmg part. Of the 
greatest importance have been his examination of 
the genes as unite of physiological action and of X-ray 
breakage, his analysis of the physiological properties 
of different classes of mutations, his damonstration of 
the existance of ‘inert’ genes, and his physiological 
interpretation of Fishers theory of dominance. 
Muller's discussions of the theory of genetics are no 
leas significant than his experimental work. He first 
suggested the importance of chramosome belance in 
sex determination. He first (m 1918) showed how 
the mutations of Oenothera, on which De Vries’s 
theory of evolution was based, could be regarded as 
due to Mendelian segregation, an explanation estab- 
lished in the following fifteen years. He first (in 
1921) pointed out the &nalogy between virus and 
gene and ite practioal mignifleanoe. Briefly, Muller's 
work and ideas, always in advance of the times, 
moulded the development of genetios in the critical 
years between 1916 and 1936, and it was in recognition 
of this achievement that he was awarded the Nobel 
Prize for Medicine m 1046. 


Directorship of the Meteorological Office : 
Sir Nelson Johnson, K.C.B. 


Tux Air Ministry has announced that Sir Nelson 
Johnson is to retire in the autumn from the post of 
director of the Meteorological Office. Sir Nelson 
reooived his acientiflo training at the Royal College 
of Science, London, joined the Meteorological Office 
in 1919 after war service as a pilot, and formed the 
new meteorological office at the War Office Chemical 
Defence Research Establishment at Porton in 1921. 


t is 
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The investigation at Porton of the meteorology of 


e et E. RE acie 
arg ac i research ; he devoted 


ially to the vertical gradient of tem- 


perature, i new methods for ita measurement, 
and, in hysical Memoirs 46 and 77 of the 
Meteorologi Office and elsewhere, he lished 


work which has beoome classic in this fleld. He left 
the Meteorological Office in 1928 for service in the 
War Office, and in September 1038, on the retirement 
of Sir George Simpson, returned to the Moteorological 
Office as director. The Second World War brought 
a large expansion in the work and size of the Offloo 
and & corresponding increase in the director's 

ilities. In spite of a heavy load of day-to- 
day administration, Bir Nelson continued the plan- 
ning, in 1988, of a new research organization for 
meteorology, and in 1041 the Air Ministry Moteor- 
ological Research Committee was set up. After the 
War he carried out & major reorganization of the 
Meteorological Office, including the setting-up of the 
planned research organization. In 1946, at the first 
post-war international conference on meteorology, 
he was elected president of the International Meteor- 
ological Committee, and in that capacity he presided 
over the Washington Conference of Directors in 1947, 
which established the Convention of the World 
Meteorological Organization ; in 1951 he became the 
first president of the new Organization. Great pro- 
grees in meteorological’ organization has been made 
under Sir Nelson’s guidance and his services were 
recognized by the award of a K.0.B. All who have 
served under Sir Nelson, either in British meteorology 
or in the international fleld, will wish him good health 
during his retirement for many years to come so that 
he can actively pursue his many and varied interests. 


Prof. O. G. Sutton, C.B.E., F.R.S. 


Pror. O. G. SUTTON, at present dean and Baahforth 
professor of mathematical physica in the Royal 
Military Coll of Science, Shrivenham, who has 
been appointed to succeed Sir Nelson Johneon, is an 
expert of world-wide authority in the dynamice of the 
lower atmosphere. He graduated in mathematics 
from the University Co. of Walesa, Aberystwyth, 
and was & lecturer there ore joining in 1928 the 
staff of the Meteorological Office. He was posted to 
Porton in 1929 and soon showed his powers by his 
work on the mathematical theory of turbulent 
diffusion m the atmosphere. In 1942 he was appointed 
superintendent of research in chemical defence at 
Porton, and during 1948-45 was superintendent of 
tank armament research. He went to the Radar 
Research and Development Establiahment in 1945 
as chief superintendent and in 1947 was appointed 
Bashforth professor in the Royal Military College of 
Science. He was scientific adviser to the Army 
Council in 1951, and is now chsirman of the Atmo- 
spherio Pollution Research Commuttee of the Depart- 
ment of Scientific and Industrial Research, as well as 
serving on other meteorological oommittees. Prof. 
Sutton has written & large number of papers on the 
structure of the lower atmosphere and turbulent 
diffusion and their applications to such practical 
problems as evaporation from free water surfaces and 
the dispersion of smoke from factory chunneys. His 
recently published text-book, “Micrometeorology”’, 
is an exhaustive survey of knowledge on the atmo- 
sphere at breathing level. He was elected to, the 
Royal Society in 1949 and awarded a C.B.E. in 
1950. 
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Royal Meteorological Soclety : Symons Memorlal 
Medal Award 
Ten Symons Memorial Gold Medal for 1953 of the 
Royal Meteorological Society has been awarded to 
Prof. Oarl-Gustav Rossby, director of the Meteor- 
ological. Institute, University of Stockholm, and 


lately profeasor of meteorology in the University of. 


Chicago, in recognition of his con- 
tributions, to meteorology. The citation states : ‘He 
has placed ‘his permanent imprees on the fundamental 
branches of the science from the small-scale turbulence 
of the lower atmosphere to the dynamics of the large- 
scale ourrenta and their relation to the 
circulation of the atmosphere. We esteem Professor 
Rossby most of all perhaps for the vigorous lead he 
has given to soientifle meteorological research and 
for his inspiration and t of meteor- 
ologists in all parta of the world". : 


Diffuslon of Knowledge 


; BrmAxING in Washington on February lad 
dinner given in his honour, Dr. L. Oarmichael, the 

ing secretary of the Smithsonian Institution, 
referred to the tribute which had been peid by 
Americans on January 16, 1879, to the memory of 
the first secretary of the Institution, Joseph Henry, 
who had died eight months previously. That tribute 
to & great scientist was also & unique official tribute 
to science itself; but nevertheless Dr. Carmichael 
wondered whether any real progreae has been made 
in the past seventy-five years in an under- 
standing of science. In a farewell addreas to the 
American Philoeophioal Society in 1790, Washington 


had urged, as an object of primary importance, the - 


promotion of institutions for the diffusion ° 
of knowledge, adding that, in proportion as the 
structure of & government fave force to publio 
opinion, it is easential that public opinion should be 
enlightened. James. Smithson, in his 
to the United States of America for the 
ounding of the Smithsonian Institution, defined it 
as “an establishment for the increase and diffusion 
of knowledge among men", and Andrew Carnegie, 
who for many years placed the motto ‘Let there be 
light" in all the libraries he established, is said to 
have believed that enlightenment is the one general 
remedy for the ills that beset the human race. Although 
pure and applied science to-day find unequalled 
public and private support in many sections of the 
nation, Dr. Oarmichael believes it is still necessary 
to defend research expenditure referring to the 
immediate practical utility of investigations. 
We still need & society for propagating the under- 
standing of the true place of science in The 
s groat human advantages whioh the world would 
ive through the proper support of science must 
be told and told again in clear and popular language. 
Washington, Smithson and Carnegie envisaged & 
happy marriage between research and publio in- 
formation, and Dr. Carmichael thinks that scientists 
should see that neither selfishness nor inertia prevents 
their participation in the task of mterpreting science 
to the milhons and i the expert science 
writers in & task to which they have already brought 
intelligence, enthusigam and dedicated service. 


Journal of.Rational Mechanics and Analysis 

Iw the first four numbers of a new quarterly, the 
Journal of Rational Mechanics ond Analysts (pub- 
lished by this Graduate Institute: for le Mabe- 
matios, Indians University, Bloomington, Ind.), there 
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are, in all, some twenty papers to about 
Bix hundred and fifty pages of pri it is now 
possible to review the Journal the first year 


of its existence. The editors are Profs. T. Y. Thomas 
and C. Truesdell, and the eminent editorial board, 
numbering twenty-six, is drawn in about equal pro- 
portions from United States universities and institutes 
of technology and from the oo institutions 
in various countries of western Europe. The purpose 
of the Journal, as stated on the inside front oover, is 
“to close the rift between ‘pure’ and ‘applied’ mathe- 
matics and to foster the discipline of mechanics as a 
deductive, mathematical science in the classical 
tradition. Its scope comprises those parte of pure 
mathemstiod or other theoretical sciences which 
contribute to mechanics ; among the included flelds 
are all branches of analyais, differential ' A 


: Engineering applications, numerical 
work, perturbation procedures, eto., are acceptable 
only as incidental illustration in & paper devoted to 
sound mathematical theory". The papers published 
to date are fully consistent with this point of view, 
being primarily pure mathematical in character and 
outlook, and having the explanation of natural 
phenomens as but & secondary objective. In this 
respect, the Journal is m marked contrast to the 
Quarterly Journal of Mechanics and Applied Mathe- 
matics (Oxford University Prees). That there is & 
lace for the publication of p of the kind just 
Sicecribod is beyond doubt, but the extent of the 
interest which such papers are likely to arouse is 
poe question. With regard to subject-matter, 
have so far been nine papers on fluid dynamice, 
three on elasticity or plasticity, one on relativity and. 
one on analytical dynamics, while the six 
have ranged over & wide variety of topics. The sub- 
scription price of the Journal is 6 dollars a volume 
for individuals engaged in research or teaching, but 
18 dollars for everyone else; by British standards, 
the latter figure is distinctly high. 


Recrultment of Sclentists and Technologists in 
Great Britain 


In reply to a question in the House of Commons 
on April 28, the Ohanoellor of the Exohequer, Mr. 
R. A. Butler, stated that the number of scientists 
and technolo, nd coming from the universities and 
technical co of Great Britain with degrees, 
Higher Nations Certificates and Higher National 
Diplomas, or their equivalent, during the scademio 
year 1951-52 was estimated to be one in'&bout 2,600 
of the population. Mr. Butler added that the Govern- 
ment is doing ite best to improve the facilities for 
technological education ; he concurred with the sug- 
gestion that there is still great difficulty in 

and other firms to employ the soientista 
and technologists in the works, and that industry 
requires & great deal more encouragement to make 
use of the highest and best form of knowledge. 


A Model Rehabilitation and Training Centre 


In May 1952 the President of the Austrian Republio 
performed the opening ceremony of what i is probebly 
the finest rehabilitation and centre to be 
found in Hurope. It is situated at Tobelbad, about 
nine milea from Graz, and has been built on the site 
of a former spa (Rehabilitation, 7; January 1953). 
Extensive new buildings have been erected over the 
site of the hot springs affording ample &ooommodation 
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^ for 250 patients as well as the staff of the centre. 
The centre is owned by the Allgemeinen Unfallver- 
sicherungsanstalt (United Accident Insurance: Cor- 
poration). The Corporation’s decision to establish 
this centre for the rehabilitation of accident cases 
óocurring anywhere in Austria was largely influenced 
by the views of two ortho io surgeons who 
were members of the first rehabilitation course held 
in Great Britain under the auspices of the Britiah 
Council. When comp pleted, the training centre, which 
is directly connected to the rehabilitation centre, will 
be used for short courses of training in carpentry, 
metalwork, wood-carving, leather work, shoe-making, 
tailoring and ing. It is not intended to use 
them for long or complete vocational training courses, 
such as are available in Government training centres, 
but rather as a means of giving both work therapy 
and vocational guidance to those undergoing physical 
and industrial rehabilitation before returning to their 
former employment or undertaking new courses of 
training. 
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-“The Behaviour of Engineering Structures" 


Pror. A. J. B. PrerAnD writes: “In my article 
published m Nature of May 2, I made the statement 
that it was not until 1947 that exact theoretical 
solutions for the streases in masonry dams had been 
obtained. It has since been pointed out to me that 
Dr. L. F. Richardson dealt with this subject in a 
paper entitled "The Approximate Arithmetical 

lution by Finite Differences of Physical Problems 
involving Differential Equations, with an Application 
to the Streases-in & Masonry Dam”, published in 
Phil. Trans., A, 210, 307 (1911). I regret that I 
overlooked this referenoe’’. 


Añioüncements 


` TE^ Alexander Pedler Lecture of the British 
Association is to be given this yeat by Sir Harold 
Hartley; he will speak on ‘The Life and Times of 
Bir Richard Gregory". The Lecture will be given in 
the Royal Institution on May 28 at 6 p.m.; appli- 
cations for ticketa should be sent to Secretary, 
British Association, Burlington House, Piooadilly, 
London, W.1. x 


THe Council of the Royal Society of Edinburgh 
has awarded the Gunning Victoria Jubilee Prize for 
the period 1948-52 to Prof. A. O. Aitken, of the 
University of Edmburgh, for his distinguished oon- 
tributions in the fleld of pure mathematios ; and the 
Makdougall- Brisbane Prizé for the period 1950-52 to 
Prof. E. M. Wright, of the University of Aberdeen, 
for his papers in the fleld of pure mathematics pub- 
lished within the period of the pugiles Prag 
Prooeedéngs. The Prizes will be presented by the 
president at the meeting of the Society on July 8. 

De. JosmrH JuxxES, S.J., has been appointed 
director of the Astrophysical Laboratory of the 
Vatican Observatory, in succession to Dr. Alois 
Gatterer; Dr. Ernest Salpeter, S.J., is assistant 
director of the Laboratory. _ It is hoped that the first 
volume of the ‘Atlas of Molecular Spectra” (“Spectra 
of Diatomio Molecules, the Oxides”), undertaken by 
the Observatory at the request of the International 
Astronomical Union, on which Father Gatterer was 

until shortly before his death, will be ready 
by the'end of this year. 

Taa Royal Sanitary Institute, in Sabarat 
with the. Ministry of Agrioulture and Fisheries 
(Infestation Control Division), is organizing a rodent 
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cantrol exhibition, open to the general public, to be 
held in the Institute's Museum of Hygione, 90 
Buckingham Palace Road, 8.W.l, during May 28- 
June 20 (Monday-Friday, 10 &.m.—5 p.m. ; Saturday, 
10 &.m.-noon). 


A SUMMER school in the use of electrons for the 
examination of metals will be held during July 20-31 
in the Cavendish and Goldsmiths’ boratories, 
University of Cambridge, in co-operation with the 
Institute of Metals. This will consist of lectures, 
demonstrations and practical classes in the principles 
of the electron microscope (including reflexion tech- 
niques) and electron diffraction camera and their 
practical applications to the study of metals. Appli- 
cation forms (to be returned by May 80) and 
information can be obtained from G. F. Hickson, 
Secretary of the Board of Extre-Mural Studies, 
Stuart House, DNE C 

Two i articles are contained in Vol. 1, 
Part 2 of the Journal of the National Museum of 
Bloemfoniesn. The first is by Dr. A. O. Hoffman and 
describes a dug-out canoe in use in Vendaland. It 
would-seem to be the first of its kind to be found 
south of the Limpopo, and the first bark canoe to 
be e from southern Africa. The second 
lind. by Dr. A. J. D. Meiring and desoribes some 

bone implementa found in the ooastal 
Pee rss Peak Hever io (io wel to Majo 
River in the east. The age may be Wilton. 1 

Tua summer provincial meeting of the Physica, 
Society will be held in the Department_of Physics 
King’s Oollege, Newcastle upon Tyne 1, during July 
18-14, the subject being optics and ultrasonics. The 

will include visita to the Grubb-Parsons 

ical Works and Pametrada Research Station. 

l accommodation is avaiable. The meeting is 

open to all on application to the offloea of the Physical 

Society, 1 Lowther Gardens, Prince Consort Road, 
London, 8.W.7. 

Tre Present Question Conference this year will be 

on "Springs of Action” and will be held at Lady 

t Hall, Oxford, during August 8-15. A 
number of lectures will be given in tho mo by 
leading experte, the subjecta being tradition, the 
evidence of biology, politics, creative action, the 
longing for truth, knowledge, communication, moral 
judgment, productivity, leisure and personal decision. 
In the late afternoons and evenings, study groups 
and discussions will be held. The fee for the oon- 
ference is 2 guinees (students 1 guinea). Acoom- 
modstion is available in Lady t Hall. 
Further information can be obtained from the 
Secretariat, Present Question Oonference, 37 Middle- 
way, London, N.W.11. 


Tua second British Plastios Exhibition and Oon- 
vention will be held at M gee London, during 
June 8-18. The Exhibition cover & wide range 
from the raw material to consumer goods, and more 
than eighty firms and organisations will be ‘repre- 
sented. The Convention is designed this year 
especially for the plastics technologist, and & oom- 
Ce ene me Fa 

ee o of the British Plastios Federation, 
lastios Institute, the Society of Ohemical 
Industry (Plastios and Polymer Group) and the 
journal British Plastics. The Convention is open to 
all, admission being by ticket only, obtainable from 
the o i British Plastics, Dorset House, 
Stamford Street, London, 8.E.1. 
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NUMERICAL METHODS AND AUTOMATIC COMPUTING IN 


ATOMIC 


SYMPOSIUM on the application of automatic 

computing machines to problems of extre- 
nuolear atomio theory was held in the Univermty 
Mathematical Laboratory, Cambridge, on December 
9 last. The subject was introduced by Prof. D. R. 
Hartree (Cavendish Laboratory, Cambridge), who 
began by pointing out that problems in this fleld are 
usually concerned with the solution of i 


"8 
equation, HY = HY, subject to appropriate kaadas : 


conditions. For many-electron systems it is necessary 
to resort to approximation in attempting to obtain 
solutions of this equation. Two important classes of 
problem are those of an electron in a bound state 
and in & free state: the former is characterized by 
E being negative and assuming & discrete, unknown 
value corresponding to each bound state; im the 
latter problem, E is positive and known for the 
phenomenon being studied, such as elastio or in- 
elastic collision of an electron with an atomic 

Prof. Hartree continued with & more detailed account 
of the solution of the stationary-state equation for 
complex atoms along the lines of & previous paper of 
his (Rep. Progr. Phys., 9; 1946-47). In. particular, 
he outlined the defects of the Slater-Fook approx- 
Imations in failing to correlations between 
the positions of individual electrons in an atomio 
structure, and possible means of including, in the 
approximate wave-function adopted, terms expressing 

ese correlations. 

This introduction was followed by an account by 
A. B. Douglas (Mathematical Laboratory, Cambridge) 
of some recent work on improved approximations to 
stationary-state solutions using electronic computers. 
For the class of configurations consisting of a ‘core’ 
of closed shells of electrons and a single series electron, 
the Hartree—Slater-Fock approximation for the wave 
function of the series electron can be improved 
by including a polarization potential term m the 
equations. It is poasible to determine by trial an 
empirical addition to the potential function in such 
& way as to bring the caloulated energies of all terms 
of the optical spectrum into close agreement with the 
observed values ; ent with experiment 
does not define the itional potential function 
uniquely. This has been done for Sit, using the 

O to compute the integrals involved in treating 
the additional potential as a first-order perturbation, 
and also to solve directly the tion, with exchange, 
including the additional contribution to the potential. 
The R Kutta step-by-step method of integration 
devel by Gill for use on the EDSAC has been 
adapted for this . An empirical rule for 
determming the additional potential for other 
structures has been postulated and is now being 
tested for Cat. 

A second problem investigated by Mr. Douglas 
concerns the computation of an approximate wave- 
function for two-electron structures, such as helium, 
in the ground-state. Schrddinger’s equation for 
helium oan be reduced to a partial differential 
equation in three variables, and this oan be solved 
approximately by solving related parabolic equation 
involving an auxiliary independent variable ?, the 
solution of which tends asymptotically to the required 
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function as ¢ increases. The related equation oan be 
replaced. by ite finite difference form and solved step 
by step in #. Exploratory work on the equation for 
the stationary states of hydrogen by this method 
indicates that & large number of steps in ¢ may be 
required, and has disclosed some anomalies in the 
process of convergence, which are under inveetiga- 
tion, 

In the afternoon, Dr. R. A. Buckmgham (University 
College, London) gave an account of the use of varia- 
tional methods of solving two-body and three-body 
collision problems. ' For alow electrons the only 
important contribution to the cross-section for elastic 
scattering 18 dependent on the asymptotio phase of 
the scattered electron. It can be shown that for 
small, restricted variations of the wave function, this 
phase 18 stationary, and this oan be used for determin- 
ing an approximation to the phase by one of the varia- 
tional methods devised by Hulthén (1944) or Kohn 
(1848). These methods both involve solution of sets 
of srmultaneous algebraic equations, those of Ful- 
thén’s method being quadratic, and those of Kohn’s 
method being linear. 

Even oomperatively simple approximations to the 
wave functions for inelastic scattering lead to the 
necessity for solution of two smultaneous integro- 
differential equations. Such equations oan be solved 
by the ‘distorted wave’ method used by Erskine and 
Massey (1952) in studying the inelastic scattering by 
hydrogen. Moiseiwitech (1952) has shown that a 
variational method of solution is poesible, ahd a 
finite difference method is at present under investi- 
gation. The application of electronic computers to 
the last two methods is likely to be of special value, 
in view of the very lengthy computations required. 
It is interesting that all these ures have been 


which have been studied by Swan (1962). 
After a short discussion of Dr. Buokingham’s 
paper, Dr. V. E. Price (Department of Theoretical 
i , Cambridge) deeoribed the use of the 
EDSAC to compute atomic wave-functions by the 
variational method due to 8. F. Boys (1950-52). 

The required wave-function 18 considered 
as & lmear combination of ‘serial products’ of a 
complete set of chosen functions, the coefficients of 
the expansion being determined by use of the 
variational principle. For stationary-state solutions, 
the energy-levels are the eigenvatues of & matrix, the 
elements of which are found by evaluating certain 
integrals. Each one of these i contams not 
more than four members of the set of functions, and 
can be evaluated from & recurrence relation, provided 
& suitable set of functions is chosen. On the EDRAC 
such an evaluation takes about four seconds. To 
find the matra elements from the integrals re- 
quires considerable algebraic manipulation, such aa 
matrix multiplication, which can also be done on 
the machine. The eigenvalues of the resulting 
matrix, too, can be found by the maohme. By taking 
& safficiently large matrix, it 18 possible, in prinarple, 
to obtsin any required acouracy for the solutions. 
This 18 not practicable, however, and it 18 necessary 
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to choose the few particular members of the set of 
functions included m the calculation so that & good 
xim&óon is assured. A relatively ample cal- 
pci aria De de io oes er har en Aa ae 
of omitted terms. Calculations on this principle have 
been carried out on & number of atoms and ions, 
including chlorine and sulphur, for which thirteen 
functions were used. 
In the ensuing discussion, Dr. Boys (Cambridge) 
pointed out that the method used can be exten 


to find molecular weave-functions, the integral 
evaluation technique being largely licable to this 
problem also. In reply to questions by Prof. Hartree 


and Dr. O. Bunemann (Cambridge), Dr. Boys said 
that the method is not likely to be of asistance 
in the nuolear fleld at preeent, since the accurate 
equations are not known with certainty. In answer 
et Dr. an an cR he said that electron affinities 

culated by the method have so far shown dis- 

inting lack of agreement with experiment. 
ergot tea, two short contributions wére given by 
visitors. Mr. W. A, Runciman (General Electric Co., 
Ltd., Wembley) described & problem connected with 
the fluorescence of a structure consisting of a potas- 
sium chloride lattice, in which some of the potassium 
ions are replaced by thallium. A first approximation 
to solution of this problem can be obtained by assum- 
ing the thallium ions to be in & free state, and an 
approximate evaluation of the wave functions by the 
self-consistent fleld method has been carried out on. 
the EDSAO. 

The final contributor was Dr. R. H. Garstang 
(University College, London), who mentioned a 
problem he had met in the analysis of departures 
from Russell-Saunders coupling; this involved the 
determination of the diagonal elements of a matrix, 
given ita non-diagonal elementa and ite characteristic 
values. A. B. DOUGLAS 


PHYSICAL FACTORS IN RELATION 
TO BIOLOGICAL ACTIVITY OF 
INSECTICIDES 


MEETING of the Crop Protection Panel of the 

Agriculture Group of the Society of Chemical 
Industry was held in the rooms of the Chemical 
Society in London on February 16, when pa 
‘Physical Factors in Relation to Biological 
of Insecticides’’ were read. Dr. R. A. E. Galley was 
in the chair. ` 

Mr. C. T. Lewis (Imperial College of Science and 

Technology, London) discussed factors affecting the 
adhesion of dry particles of;uniform size to active 
insects. ts with selected dyestuffs have 
shown that lipoid-soluble particles adhere more 
readily to the cuticle of blowflies, and to leaf wax, 
than do lipoid-msoluble particles possessing polar 
groups. Presumably the presence of polar groups 
lessens the attraction at the solid—solid interface due 
to Van der Waals forces. The on has an 
appreciable influence on the rate of accumulation of 
particles by flies exposed to deposits. Parallel experi- 
mente with msecticidal dusts have yet to be per- 
' formed ; but significant effects may reasonab be 
expected since contact msecticides are lipoid-eoluble 
and most diluent dusts are celorum or magnesium 
silicates. 
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Mr. Lewis also considered the effect of the ‘cleaning’ 
reactions of a treated fly on the retention and location 
of accumulated particles. Particles are picked up 
from & surface on ventral tarsal spines and chemo- 
reoeptors, and transferred in cleaning movements to 
leas exposed parta of the body. The frequent cleaning 
movements result in & balance between the weights 
of particles at different locations, the head at all 
times retaining about 7 per cent of the total, the legs 
48 per cent, the wings 18 per cent and the abdomen 
28 per cent. The pulvilli are not important sites of 
accumulation, retaining about 2 per cent, and 
experiments have shown that they are not preferred 
sites of entry of DDT. , 

The rate at which fine particles are discarded by 
& contaminated fly depends largely on the rate at 
which the continued cleaning movements deliver 
particles back to the tarsal spines, from which they 
are returned to the substrate. The rate of loss is 
rapid until the quantity retained by the fly falle to 
20 ugm., but is very slow below 10 pgm. 

. A. H. MoIntoeh (Rothamsted Experimental 
Station) dealt with the effect of certain conditions of 
test on the toxicity of & single insecticide, illustrated 
by reference to experiments in which insects were 
treated by dipping in aqueous suspensions of DDT. 
The retained depends upon the particle size, 
being greater for needle-ahaped crystals than for 
colloidal particles. Temperature has a notable effect 
on toxicity, and the temperature coefflaient, usually 
nigative, varies with particle size and with humidity. 
the temperature ocoefficienta of large and small 

icles. 


The fact that poisons do not always have the same 
speed of action is an additional complication. The 
values obtained in relative toxicity testa may vary 
with the time at which observations of kill are 
made. 

Dr. McIntosh algo discussed the relation between 
the contact toxicity of insecticides and their fat- 
solubility. The first stage in the entry of a contact 
insecticide is aasumed to be solution in the wax layer, 
and it is often implied that the higher the id- 
solubility the more effective the poison is to 
Ferguson’s principle of drug action, which imdicates 
that different compounds have equal biological 
activity if applied at the same percentage saturation 
in the surrounding medium. Dr. McIntosh suggested 
that if this idea applied to the wax surrounding an 
insect, compounds of low fat-solubility should be the 
more effective. He pointed out, however, that there 
is no relation between the absolute toxicity of DDT 
and ite analogues and lipoid-solubility. The view now 
held is that some degree of lipoid-solubility is neces- 
sary but it need not be high. 

ts still in progress lead Dr. MoIntosh to 
conclude that the difference in speed of action 
between colloid particles and crystals for a range of 
compounds of the DDT type may be related to the 
rate of solution of orystals in oil in vitro. 

Dr. F. Barlow (Colonial Insecticide Research Unit, 
Porton) enumerated and discussed some factors of 
importance in the control of adult mosquitoes by 
residual spraying of houses. Mosquitoes are stimulated 
to flight after a short time in contact with insecticidal 

, and this fact inoreases the importance of 
physical factors affecting the availability of deposits. 

The best formulation for deposite on absorbent 
walls is a wettable powder; the disperamg medium 
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is abeorbed, leaving insecticide icles freely 
exposed. On all types of surface, toxicity is inversely 
related to size of iale, because smaller particles 
&re more easily pic up and retained by inseota. 

Dr. Barlow then dealt with factors affecting the 
persistence of deposits on various types of surface. 
Volatile insecticides exhibit decreasing residual action 
for & range of substrates from non-absorbent to 
absorbent. Increasing rates of evaporation and 
sorption into the substrate are responsible. Loe of 
insecticide has been found to be extremely rapid 
on oert&in adsorptive substrates and is due almost 
entirely to ibe Pinter for example, on mud-blocks 
prepared from i&teritio earths used for hut-building 
in several tropical countries, 

Insecticides posseasing fumigant action, for ex- 
ample, BHO and ‘Aldrin’, are effective for long 
periods after sorption, but others are ineffective after 
sorption, for example, DDT and ‘Dieldrin’. 

Finally, Dr. Barlow considered residual depoaita of 
oil solutions. These its can be employed on 
non-&beorbent surfaces, when formulations which do 
not crystallize are to be preferred because the recum- 
bent crystals produced on such surfaces are not 
readily picked up by maects. By way of contrast, ‘on 
fibrous absorbent surfaces, oil solutions are not 
available at first ; but after orystallization has occurred 
the crystals project from the superficial fibres and 
are readily detached by insects. 

Opening the discussion, Dr. A. B. P. Page observed 
that all three speakers had dealt with rate 
determining processes. While there are big differences 
between fumigation and oontact action, in each 
process acoumulation and penetration of the toxicant 
are continuously occurring alongside toxifloation and 
detoxrflcation within the insect. With fumigants, one 
‘measure of toxicity is the product of the con- 
centration of the fumigant multiplied by the period 
of fumigation. In the same way the toxicity of a 
contact poison may be expected to be some integral 
function of the net amount of toxicant on. the insect 
and the period of contact. 

Tn oertain famigetions a better measure:of toxioity 
appears to be the amount of famigant sorbed by the 
insecte, &nd. this relation implies dependence of 
- toxicity on the shape of the concentration—time curve 
aa well as on the area under it. An analogous relation 
may be found for contact poisons where large amounts 
of insecticide accumulated initially by the insect may 
- greatly influence toxicity despite their rapid removal 
by cleaning movements. ~ 

Dr. Page remarked that Dr. MoIntosh had oon- 
cerned himeelf with the solubility of poisons in the 
epicuticular wax layer, but had nob mentioned the 
possibility of preferred sites of diffusion through the 
cuticle and access to speciflo Bites of action. Such 
considerations are important. Referrmg to Dr. 
Barlow's account of the fumigant action of certain 
solid insecticides absorbed into porous substrates, he 
recalled an analogous case of absorption in bagged 
stored products treated with an insecticidal dust ; 
wheat, for le, can absorb enough DDT im the 
seed coats to le the insecticide to act as & contact 
and stomach poison, whereas with BHO the fumigant 
action is allamportant. 

In reply to a question from Dr. J. R. Booer, Dr. 
Molntoah seid that his colloidal ions were 
prepared in & standard way but he not measured 
iran aS ae scd 

Dr. J. 0. out 

e dus puce te. ie ilt 


theory cannot be 
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Dr. McIntosh. If insecta are treated with aqueous 
solutions of insecticide, then the theory oan be used; 
but the solubility of DDT in water is so low that a’ 
lethal dose cannot be applied by such a method. 
pi inire observed that F n’s theory 
a to substances showing ‘physical toxicity; a 
showing a toxicity greater than that 
expected by the application of Ferguson’s theory 
invokes ‘chemical’ toxicity. Dr. McIntosh oom- 
mented that he had not stated that Ferguson’s 
theory is valueless, but that it is not useful in the 
case of DDT and its analogies. In answer to Mr. 
P. 8. Hewlett, he agreed that he considers the action 
of DDT to be physical. 
Mr. F. H. Rae asked whether Dr. Barlow advocated 
huts before spraying, which he con- 
sidered would not be a practicable procedure. Was 
sodium silicate useful and could Dr. Barlow suggest 
any other substance which might reduce losses due 
to sorption! Dr. Barlow said that the ideal would 
be to incorporate a substance in ,the spray which 
would block the capillary spaces in the substrate and 
thus reduce gorption. Size is not suitable for tropical 
use. The problem is being studied; but he had no^ 


Mr. P. Br&oey asked if it is known whether BHO 
in the vapour phase enters an inseot through the 
integument or through the spiracles; Dr. Page 
thought that no information is available. 

Olosing the discussion, Mr. W. H. Read stressed 
the-prectioal importance of work in this field. - 


THE PLACE OF UNIVERSITY 
GRADUATES IN INDUSTRY 


WO moet interesting points are featured in the 

report of the» Universities and Industry Con- 
ference, organized by the Federation of British. 
Industries and by the Committee of Vice-Chan- 
cellora and inoi of the Universities of the. 
United Kingdom, and held at Ashorne Hill during 
October 24-26, 1952*: the first is the further 
support which is fo: for the t 
advanced in the lat report from the Advisory Counoil ^ 
for Scientific Policy that a new attitude towards 
industry and technology is desirable on the part of 
the schools and the universities; and the second is ` 
the large measure of agreement in addresses and dis- 
cussions to the effect that, in oo of the 


large proportion of talent which is now entering the 
to & 


universities to provide its future leaders (ita chances 
of the ability from those leaving 
school direct has been greatly diminished). The 
published report contains the addresses by the 
following : Sir John Maud on the use of the university 
in the Orvil Bervioe and the "ns of the 

uate which have proved most Sir Ewart 
mith on the qualities industry requires in the 
university graduate and his role in industry; Dr. 
Eric Ashby on the ability of the universities, oon- 
sistently with their other obligations, to turn out 
men with the qualities required by industry; and 
ui Waste Oe rm eat unum 


MEM and Principals of the Unrorittes of the United Kingdon, 
and held e+ Ashorne Hill, Spe, 24-26 October, 1058. 
_Pp. 87. (London: ¥.B.L, 1953.) 
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Mr. A. D. Bonham-Carter, Mr. Ralph Colman and 
Mr. A. G. Grant on industry's use of the 

graduate. Also included are Sir Robert Wood's 
reflexions on the conference at ita final session, and 
a summary of the main pointe which emerged, by 
Bir Norman Kipping, Dr. O. R. Morris and Mr. 
D. R. O. Thomas. 

Bir John Maud, in & very frank and stimulating 
address, made it clear that the Civil Service is looking 
for essentially the same qualities of integrity, courage, 
readiness to work, straight and original thinking and 
the capacity to make up one’s mind as is sought by 
industry ; nevertheless, he thought, while the Civil 
Service i & larger proportion of first-class 
graduates than it has been receiving, it is of im- 
portance to the national interest that, during the 
next ten years at any rate, the olaims of industry for 
first-rate men should receive priority. It is & matter 
of national importance that the university graduate 
should come to regard industry and commerce not 
merely as careers which offer & reasonable chance of 
& livelihood and of satisfying ambitions but also as 
opportunities of doing somethmg in the nature of 
service in which they oan take pride. Sir John earlier 
in his address had commented pointedly on some of 
the objectionable qualities to be found in the 
university graduste—-qualities such as bad manners, 
ingudibihty, and excessive specialization, which are 
not by any means limited to those who elect to enter 
the Civil Bervice. 

Sir Ewart Smith likewise referred to the importance 
of influencing the general climate of opinion with 
regard to industry. He thought that wider recog- 
nition of the teaching of administrative studies in the 
universities would help to this end as well as to 
improve the quality of future management, but the 
idea that management should be taught in the 
universities found little support from him or other 
industrial representatives present, apart from Mr. 
N. G. MeCulloch. The idea that management is a 
technology or & fit subject for university teaching 
was rejected forthright by Mr. A. G. Grant and Dr. 
Ashby, and Sir Ewart clearly voiced the general 
ns of industrial representatives in his view that 

e first requirement is’ for men and women who 
have been trained to think, to understand, to be 
critical and to show initiative, and who have some 
understanding of wider aspects of life than can be 
gathered from one particular disciplme. He thought 
that this wide outlook and capacity to think can be 
acquired through technology or science, aa well as 
through the arts, if the subjects are properly taught, 
and at present, as Prof. J. A. L. Matheeon reminded 
the Conference, the technological departments are 
not getting their fair share of first-class brains. 

Dr. Ashby’s addreas supplied the quantitative 
basis for the argument that industry must rely 
increasingly on the universities for ite recruita for 
management. While, since 1912, the reservoir of 
persons eighteen years old has decreased by 74,000, 
the number from the reservoir who have entered 
universities has increased by 12,587, and during 1951 
73 per oent of university students were receiving 
financial aid, mostly from public funds. The barrier 
to university education is now largely intellectual, 
not financial, and it is becoming difficult for & reason- 
ably bright boy who remains at school to avoid going 
to a university. Already the universities are taking 
as much as a third or more of the educated high 
talent in the reservoir and may well take more as 
the machinery for separation becomes more efficient. 
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This position makes it essential, continued Dr. Ashby, 
that the universities should discover the needs of 
industry; but he urged that industry should itself 
do much more to make known both ita needs and ita 
opportunities and to further a better understanding 
of the true purpose of industry, of its vital importance 


^to the nation, and of the interest and satisfaction 


that it can offer to thoee who serve in itg higher 
ranks. 

That industry should do much more to explain ite 
nature and purpose to the nation, and to persuade 
potential entranta that it provides a purposeful 
career with manifold opportunities for using good 
brains in essential work, was & maim point which 
emerged at the Conference. This task should begin 
with the schools and the universities by publiahmg 
well-written literature designed to stimulate the 
imagination of young persons. The proportion of the 
ablest grammar-school boys who go to the universities 
has continued to increase, but tbe increase in the 
university population has not led to & corresponding 
increase in the number of men obtaining first-class 
honours degrees. Accordingly, even if industry wore 
to recruit ita due ap mee of high ability of this 
kind, it might still short of its requirements, 
since the nation’s total needs must be met from this 
strictly limited supply. This necessitates the fullest 
use being made of those with high ability wherever 
they are employed, and opinion was expressed that 
neither industry nor the Civil Service is yet 
Bee POP Ue of the specialst graduates it 


T Much: remains to b» done to broaden the education 
of the university graduate, and it is as clear from 
this conference as from the regional conference at 
Nottingham during the previous month that industry 
is oritioal of excessive specialization in first-degroe 
courses and looks, above all, for those qualities on 
which Sir John Maud and Sir Ewart Smith laid 
emphasis. There is no evidence of a desire to 
stipulate & particular content of university education 
or, a8 already noted, to advocate the teaching of 
administrative studies at the undergraduate level. 
The universities would make their most affective 
contribution in the broader educational field by 
helping industry to continue the education and 
training of the graduates and men of equal ability it 
recruits. Reference was made to several tal 
courses designed jomtly by industry and the univer- 
sities for men of this type who have been several 
years in industry and are twenty-five to thirty years 
of age. It was also noted that there has bean no 
great industrial support for the postgraduate courses 
in technology which the universities have organized 
in response to a request made by industrialisis at 
the conference held in 1049. 

One further pom: needs to be emphasized by 
industry in ite approach to the schools and univer- 
sities regarding careers in industry. ^ Although 
industry requires more men of high ability, the 
opportunities it can affer graduates are not unlimited. 
For most technical industries it is estimated that 
4 per cent of the total employees fill scientific, 
administrative and management posts for which & 
graduate could appropriately compete. Only a few 
graduates could hope to reach the highest positions ; 
but industry requires many more good men for the 
tasks of middle management, and these offer & full 
and interesting life. In this connexion the three 
papers on industry’s use of the graduate led to a 
discussion in which Prof. A. R. J. P. Ubbelohde, 
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supported by others, streased the need for more 
quantitative information about industry’s intake of 
arta or non graduates as compared with the 
intake of specialista of all kinds, the average indus- 
trial life of the graduate in any one firm, and the 
migration of specialists to non-specialist occupations 


in industry. Information of this kind would go far 


to assist in with the problem presented by 
the arts graduate, particularly if, as suggested by 
e H. B. Kirkcaldy, the arta uate avoids 

ion and acquires the ability to make 
intelligent uso of experta. 


SARDINE FISHERY OF CALIFORNIA 


HE fishery for sardines, Sardénops carulea, is a 
major i in Californias ; but there was a 
disastrous failure of the fishery during the 1947-48 
season, and, although alight improvements have taken 
ince thi ‘eqooseleay- veers: there seems at present 
little hope of & major recovery before the 1954-55 
season at the very earliest. The area of profitable 
fishing has contracted to the region of southern 
California, resulting in extensive land transport of 
fish from there to the processing planta at Monterey 
and San Francisco. 

As an emergency remedial measure the Sardine 
Industry Advisory Committee introduced a tem- 
porary programme of control and management for 
the 1948-49 season, but this proved unsuccessful 


diminished initiative of the itaelf, a 
oo-ordmated p of sardine research by five 
scientific bodies been t into being. The 


agercies concerned are the 
Sciences, the California Mera cs of Fish and 
Game, the Stanford University (Hopkins) Marine 
Station, the United States Fish and Wildlife Service 
and the University of California (Scripps) Institute 
of Oceanography. ^ 

A progress report covering the period January 1l, 
1951-June 80, 1952, has recently been published*. 
The picture that emerges from the work to date is 
not encouraging. The fish population appears to be 
so reduced, and the possibility of significant reoruit- 
ment of young fish so small, that unless the factor of 
availability operates to increase the normal catch of 
older fish, the sardine fishery must expect for at least 
ee ere pe en Dee EIS UR 
generation. 

Deta upon eggs and larve, soung Dd: dood arid 
feeding, growth- and mortality-rates, behaviour, 
schooling patterns and ooeanogrsphical conditions 
are being collected as rapidly as conditions alow— 
‘but long-term forecasting is not yet le. 

This important of o0-ordi research 
upon & vast and problem is financed in part 
De de fando Tate dm Che Rue ofa dk Un 


landings, in pert by a grant from the Federal Govern- : 


, ment and in pert by & grant from the Btete of 
California, which makes the largest contribution. 

The sppearance of further reports on this very 
ambitious programme is awaited with keen interest, 
for it represents one of the most intensive combined 
assaulta upon marine biological problems that has 
anywhere yet bean made. 


ee Corer Sardine Research Progress 
Report 1 January, 1051, to 30 June, 1962. Pp. 51. Research 
Committees of the Btate of California Department of Wish and Game, 


1932.) n.p. 
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OVERSEAS FOOD CORPORATION 
` REPORT FOR THE YEAR 1951-52 


HE annual report of the Overseas Food Cor- 

poration for the year ended March 81, 1952*, 
differs in form from previous reports. Throughout 
the year the Oorporation had been engaged in 
implementing the terms of the White Paper issued 
in January 1951, involving the running down of the > 
vast organization built up for the mechanized pro- 
duction of groundnuts in East Africa, and also in an 
attempt to establish the economics of olearing and 
mechanized, or partly mechanized, agriculture under 
tropical conditions. The Corporation is thus now 
engaged in & large agricultural experiment, and, 
apart from the chapters on policy, organization and 
finance, respectively, the bulk of the report deals 
with the de experimenta in the three 
regions; the chapter on the work of the soientiflo 
department is likewise presented on & regional basis. 
The run-down in the Kongwa area is described in a 
separate report, appended to the main report, as are 
the accounts for the year. 

The -down operation has been effected 
with marked success and without serious detriment 
to the agricultural work. By March 81, 1952, the 
Corporation had handed over to the Hast African 
Stores Di Board about 80 per cent of its surplus 
stores equipment, while transfer of the surplus 
fixed capital amets was virtually complete. The 
redustion ofthe European staf Dy 60 per oait to 
686 and of the non-Huropean staff by 18 per cent, 
giving & ratio of to non-Europeans of 
1:28' in place of 1: oe eique ae 
high proportion of 
d Cee porate Gouna AE ternative posts 
in East and Central Africa. The London office has 
been reduced to a small 


moved to Dar-es-Salaam during November 1951. 
Each region is now administered by a general manager, 
directly responsible to the chairman in his capacity 
as chief executive. With the exception of the chief 
health adviser, DUM Um ee Ux 
1952, the technical advisers had already left the 
Corporation. . 
Decentralization of the engineering services is 
complete, and decentralization of the health 
ment was to be completed when the chief health 
officer left in July 1952, by which date a reduction 
in European staff to 88 from the 85 at March 81, 1951, 
was envisaged. In this final report on health services 
ee ee ee D 
3 in this area was much exaggerated, 
ind de bed planning flgure, originally 2 per 
cont of tho population entited to troninant has been 
I per cent and is being further reduced. 
Tho ema most t dis btivo measure for adult ito con- 
trol has proved to be spraying all buildmgs with 


'G at three-monthly intervals, and this 
is uleory in Urambo and Nachingwea. 
"Milieu the acm dinaha 


and, although ‘Paludrine’ Tina ist bean ceed either an 
& prophylactic or for treating Africans, there is 
evidence of the emergence of ‘Patudrine’-resistant 
strains of the malaria parasite. 

* Overseas Food and Btatenent of 


Amoris fer the Yer ended DIN March, 1962. Po iiio. (London : 
H.M.B.0., 1963.) 8s. 6d. nek. 
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The run-down of Kongwa, which has now been 
divided into four separate farms with a total area 
under crop of about twelve thousand acres, presented 
special problems ag this amall area could not support 
economically the large installations built up to 
support both & large executive and 
three agricultural unite each of thirty thousand acres. 
An inistrator was appointed to run-down 
Kongwa &nd provide all the services for 
the farms until they could be made self-sufficient. 
Kongwe has been declared a ip by the Tangan- 
yia Government, and on October 1, 1951, the Public 
Works Department assumed responsibility for the 
supply of water and electricity and the maintenance 
of roads. A small hospital has been retained and 
receives some contribution to its upkeep from the 
Tanganyika Government. 

Although promising resulta have been obtained on 
the Kongwa farms since the Kongwa Working Party 
reported, experiments must cantinue for at least one 
or two seasons before conclusions can be drawn. 
Nevertheless, there are ds for believing that & 
rotation in which crores) play an important part 
can be found. It is also evident that the estimated 

crop yields in both the Southern Province and in 
Urambo, especially in respect of the groundnuts, 
which is the mam , cannot be obtained until 
much more is of the basic agricultural 
principles to be applied m these difficult areas. 
Groundnuts appear to be unlikely to play an im- 
ae part in any rotation for these two areas, at 
east for several years to come, and accordingly the 
Board has recommended the slowing-down of the 
tempo of its operations in both these regions until 
the economics of the agricultural practices are fully 
established. Alternative cash crops, which have 
already stood the teat of two seasons, are promising ; 
and provided that due caution is exercised, it is 
anticipated that an icultural wil be 
evolved and & mass of accumulated which will 
malo & real contribution to the development of these 
previously uninhabited areas in Africa. 

In the farms, yields per pore for the 
1950-51 season averaged 867 Ib. for groundnuts, 
1,750 Ib. for maize and 1,070 Ib. for sorghum, and 
the experience gained during the season indicated 
that groundnuts should be given priority over maize 
in the planting programme. Although all seed was 
treated with ‘Agrosan’, collar rot (Aspergillus niger) 
caused considerable seed-bed losses in nuts during 
periods of dry weather and long periods of wet 
‘Fernasan’ seemed to 
rot. While trials with 
fot tntor indicated that a fair ld oan bo expected 

almost any season, there is room for ble 
plant-breeding work for standardization in size of 
seed, time of maturing, eto., while it appears that 
hibisous seed can be treated successfully to improve 

on. 

In the Urambo area yields per acre for the season 
averaged 404 Ib. for groundnuts, 1,132 Ib. for maize, 
557 Ib. for sorghum, 512 Ib.-for sunflower, 504 lb. for 
soya bean, 58 Ib. for dwarf beans, 395 Ib. for tobacco 
and 8,368 Ib. for an experimental crop of rioe grown 
by the scientific Sleeping sickness 
constitutes & constant threat, “although no further 
cases wore discovered, and the elimination and oontrol 
of Glossina morsitans is & problem of the greatest 
im muoh further research. A 
` ical committee formed to deal with tsetse 
control in the area has recommended an approach to 
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the Secretary of State for’ the Colonies, the East 
African High Oommission and the Government of 
Tanganyika with the view of formulating and financing 
& research scheme. 

In the Nachingwea area the average yields per 
acre of the two main crops were 756 Ib. of groundnuts 
(in shell) and 1,058 Ib. of maize; but the resulta from 
the cotton crop were unsatisfactory, due probably to 
lio planting and the vse of an wimiteble variety. 
Endeavours are being made to obtain varieties of 
soya beans suited to the local environment and fit for 
combine ha Good yields were obtained from 
different varieties of millet, especially golden millet. 

Soil fertility studies by the 
in the Kongwa region during 1950-51 were almost 
wholly concerned with the yellow sandy loams of the 
Mtanana series. Limestone in exploratory e - 
menta with maize gave & mean increase of d of 
e ad Aus EU IS prd 
together were the only first-year treatmenta which 
raised the yield of maize in the second year. Other 
experiments were carried out on soil of the Chamaye 
series to measure the affect of superphosphate, 
applied to four differant o in the first year, on 
the yield of groundnuts in be cha adond yoat and ts 
determine tbe residual value of eleven different 
pboephatio, fertilizers. 
dy cipes ea ot su ud bd 
of the effecta of different dates of harvesting, as well 
as trials of dwarf and semi-dwarf sorghums, Kenya 
yellow maize, varicties of safflower and dwarf Hun- 
garian castor. Many organic and metallic compounds 
were tested as seed dressings for groundnuts, and a 
detailed experiment showed that seed which has been. 
damaged in the slightest degree may fail to germinate. 
Lesions of Cercospora personata were only found where 
the disease assumed serious proportions; but it is 
suspected that viable spores oan persist in crop 
residues and in the and a residue disposal 
trial was laid down. Infestation of sorghum by stem 
borers caused considerable losses, and Calidu dreget 
was also a major pest of sorghum. 

In the Urambo region pronounced pedological 
changes have oocurred during the past three years. 
Accumulation of rainwater in the soils through the 
complete removal of the natural vegetation bas 
rendered & considerable proportion of the sandy soils 
unsuitable for mechanized production of arable crops, 


while there havp been heavy losses in reserves of soil 


nitrogen through the rapid mineraliration of organic 
residues from the woodlands by microbiological 
activity and subsequent intensive leachings by heavy 
rains. Soil fertility studies were confined to ground- 
nuts, maize and tobacco. Early planting and the 
eradication of volunteer groundnuts in the dry season. 
are at the moment the only means in the control of 
rosette of groundnuts. Stemborer may become a 
major pest of maize, and infestation of sorghum 18 
also serious. A survey of three thousand sares of 
groundnuts in the Nachingwee region showed that 
an average of 3 per cent was rosetted, and a single 
spraying with 0-5 per cent of systemic insecticide 
at 40 gallons per sore appreciably reduced the in- 
cidence of the disease. Much attention was given to 
a study of the biology of the insect vector of tho 
disease. Trials of the effect of two seed dreasings on 
groundnuts suggest that hand-picking of seed before 
treatment would improve the plant stand. Further 
evidence has been obtained the soils in the 
Southern Province are, im general, deficient in 
phosphates. 
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ANALYSIS OF ENVIRONMENTAL 
VARIABILITY IN QUANTITATIVE 
INHERITANCE 


By E. C. R. REEVE end F. W. ROBERTSON 
Institute of Animal Genetics, West Mains Road, Edinburgh 


A LARGE fraction of the ee variance of 
moet quantitative characters is of environmental 
origin, even in populations maintained under care- 
fully standardized oonditions; but the nature of this 
non-genetio variability has received little attention, 


characters, and we shall illustrate this method of 
approach with two examples 

salancpasar, cultured under Wie aikana deceased 
previously*, which appear to reduce non-genetio 
variability to & minimum. , 
Wing- and thorax-length both show a much lower 
variance in he than in homozygotes, and 
we may aak how far this is due to differences in the 
effects of factors acting on both characters or on one 
alone. The common part of their variance may be 
taken as & measure of the variance of body-sire, 
while the in variations of each will the 
result of errors of measurement, asymmetry of the 
two wings (one only is usually measured), and 
environmental factors acting on one character only. 
Tho problem oan be given a simple statistical 
form on, since both characters have-about the 
same coefficient of variation in inbred lines, although 
the wings are twice as long as the thorax. We oan 
therefore write (using percentage or logarithmic units) 
w = o + fy and $= o + &, for the two dimensions 
of any individual. o, €, and $4 are uncorrelated 
- variables measuring common (o) and independent (4) 
variations from the population means, and 4, and 4$, 
have the same variance (o;!). Then, for a population 
of given genotype : 4 


Ow! c gj! = gu! + oft = ot (say) 
covariance (ut) = g", 


In practice, o' can be estimated as owas so that the 
correlation between wing- and thorax-length is 
oo/o', that is, the fraction of the variance due to 
common causes. This formulation allows us to 
compare the actual components of variance in mbred 
lines and their croases. Table 1 gives the estimates 


obtained from two tests, the variances being expreased - 


as squared coefficients of variation. 

In both testa, the main cause of the reduced total 
variance in the crosses is the sharp drop in o,*. The 
variance of body-size is actually more than twice as 
great in homozygotes as in heterozygotes, and the 
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OOMPONENTE OF HNYIROENENXTAL VARIAXOS IN INBRED 
LINES AND THEIR ROPERS (FEXALES) 


Table 1. 








Oorrelation 
Nature of variance coeffictent 
op! o g* 
a oue lines 1:15 0-75 ^ 1-90 0-61 
Orosses 0-40 0-60 1-00 0-57 
B4 hota 1-27 1:24 2-51 0-51 
Crosses 0-64 0-00 1-68 0:35 





A, crum of two unselected lina; B, three orosses involving lines . 
. selected for small size 


magnitude of the difference is under-estimated in 
comparisons using only one character, since there is 
a much smaller change in the independent variance 
(oi) than in oo. Errors of measurement have been 
found to cause only a small fraction of of, Bo that 
environmental variables affecting only one character 
peeps sacs ia ile jg aoa on konar Lie 
and heterozygotes than do those with general affects 
on body-size. As a result, the correlation between 
wing- and thorax-length ig much less in the hetero- 


with roughly equal numbers of sternal wi s 
We thus 


Particular interest to examine the 
environmental , oorrelationg between the different 
ta. : 

One might expect both genetic and environmental 
effecta to oeuse highly correlated variations of 
ohæta-number on all sternites ; and progeny testa on 
two wild stocks (to be described elsewhere) have 
shown that the genetical correlation between any 
pair of segments is close to unity. This means that 
gene differences mainly affect the level of 
ohæta production -on all sternites cause little or 
no local variations, go that one could expect little 
progress from selecting two segments in opposite 
directions. The environmental correlations have been 
estimated from nine inbred limes, each of whioh 
provides three correlations between pairs of segments 
in males and six in females, and the average oor- 
relations are given in Table 2. 


Table 2, HNYIRONNENTAL CORRELATIONS FOR OHJTA-NUXMBER ON 
ABDOMINAL ÜTERKITES 
Adjacent Non-adjaoent Average 
segments segments z 
Males 0-075 0-087 0-079 + 0-032 
Females 0-050 0-063 0-056 + 0-081 


Adjacent segments are no more highly correlated 
than non-edjacent segments, and the average for all 
pairs of segments in both sexes is + 0-068 + 0-022, 
& value in striking contrast to the high genetic oor- 
relations found (0-9-1-0). There is, in fact, virtually 
no non-genetio correlation, so that environmental 
variations must be localized in effect. The 
non-genetio variability is, nevertheless, quite gub- 
stantial, since the coefficient of variation for individual 
segments is about 8 per oent. 

Another peculiarity of the variations of chmta 
is that the number of abdominal ch»ts is extremely 
resistant to changes of environment, such as quality 
and quantity of food, humidity and temperature, 
which have profound effects on other quantitative 
characters'*. It is, in fact, largely independent of 
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external conditions. This has led to the suggestion 
that the variability is mainly due to "intangible 
accidents of development’; but it may be argued 
that this does not really solve the problem, and the 
statistical facta need to be brought Into relation with 
what is known about the morphogenesis of cht, 

The relevant facta are aa follows. A pair of small 
islets of embryonio cells, the hopodasmal hetoblasta, 
became visible four hours after formation of the 
puparium ; they and form the ventral 

i koodoni of each abdominal segment 

M des ar T one. Towards the end of 
this od, the trichogen appear in the hypo- 
demie onis aid P pops Feo o cate eo 
ahseta is innervated by. a bipolar nerve cell’, Various 
macrochstes have a temperature-effective period in 
the late larva’, and this has been taken to indicate 
that the trichogen cells are already in existence then, 
long before they can be seen‘; but the temperature- 
effective periods for miorochsete do not appear to 
have been studied. What oonolusions oan we draw 
from these facta ? s 

Since most of the external surface carries chats in 


more or lees regular patterns, the tendency to 
them rust bo a genial property of imaginal hypo. 
dermis ; and, in view of the rapid opment of 
the hypodermis from amall groups of embryonic cells, 
it seems probable that the trich cells are induced 
shortly before they become visible, and do not exist 
earlier. It may be suggested that local irregularities 
in the newly formed hypodermis cause the mduction 
of the trichogens and that some mechaniam preventa 
them from forming Pe ose together. This mechan- 
ism is almost certain to be connected with the rapid 
growth of the trichogen cells, which would exhaust 
certain materials in the immediate neighbourhood of 
each, and thus inhibit the formation of others near by. 
This leaves us with the problems of what oould cause 
looal irregularities m the hypodermis, and what could 
be responsible for the unoorrelated variations in 
numbers of chætæ. 

Local irregularities oduld be caused by many 
factors, the early presence of the 
nerve cells which underlie the chsete. But 
nothing is known of the history of these cells, 
and they may well be induced at the same time 
as the trichogens, or by them. It seams, m any 
event, far-fetched to attribute the regularity of _ 
the surface patterns to the regularity of under- 
lying nerve oells. Any disturbance of the poten- 
tial uniformity of the hypodermal tissue might 
be sufficient to set off the production of tri- 
chogen, and the regularity of the chsste would 
then be maintained by the inhibitory mechanism 
postulated above. But we some additional 
cause for the variability in n of ehsesta on each 
segment. The factors responsible cannot easily be 
equated with any known environmental variables, 
for the reasons given eerlier, and must be very local 
in effect. 


One which may contribute to this variation 
is somatic mutation. Genetic h of somatic 
tissue certainty cannot be ; and, since the 


hypodermis forming each abdominal sternite contains 
large numbers of cells, sufficient mutations might 
occur to affect the probability of production of chaste 
at any point, and thus to vary the density of chste. 
Another ility is that random disturbances 
acting on the newly formed hypodermis might destroy 
its homogeneity at & number of points, and so affect 
the siting of the chaste. Thus, it has recently been 
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suggested! that slight random disturbanoes could set 
off @ chain of reactions in a homogeneous tissue 
leading to the production of & variable pattern, for 
ae dappling. 
These suggestions are largely speculative, but may 
- serve to encourage further study of the morpho- 
poner bee di oa iesu dhai The facts put 
reinforce our previous conclusion’ 
et Pe ee dod CU 
abdominal chwts, under normal culture conditions, 
is not an ‘environmental’ variability of the kind we 
meet in with most quantitative characters. 
Such chance—or stochastic—variability may well be 
& property of many pattern characters. ^ [Oot. 28. 
1 Robertson, Forbes W., and Reeve, H. O. B., Nature, 170, 200 (1952). 
* Robertson, Forbes W., and Reeve, H. O. B., J. Genetics, B0, 414 (1052). 
"Mather, E, and Harrison, B. J., Heredsty, 3, 1 (1049). 
* Robertzot, O. W., J. Morph., 59, 351 (1030). 
; Stam, O., Genetios, 88, 172 (1088). 


(10$) and Waddington, O. H., Proc. Roy. Soc., B, 181, 87 


"oit G., Gensidcs, 89, 127 (1985). 
* Turing, A M., Phil. Treas. Roy. Soc., 837, 37 (1052). 


PORPHOBILINOGEN 
Chemical Constitution 


"ume or panie piping BOR Bouts 
rphyria contains & campound, porphobilinogen, 
which gives & positive Ehrlich reaction and which 
oan be converted into & mixture of uroporphyrins on 
heating with acid’. Porphobilinogen was recently 
isolated in crystalline form by Westall*, who kindly 
provided the maternal for this investigation. The 
reactions summarized below show that it probably 
has the structure (I). In an accompanying com- 
munication, Mrs. Kennard presents X-ray orystallo- 

graphio evidence in support of & formula containing 


& single pyrrole ring. 
HOOO 
ex, coon 


ecc 
(IIT) 


Porphobilinogen boiled with phosphate buffer 
(pH. 8-5) loses ammonia but does not do so at 40° °, 
' 2: 4Dinitroaniline has been isolated after treatment 
of a porphobilinogen solution at pH 8-5 and room 
ture with 1: 2: 4-ftuorodinitrobenzeno. 
When dissolved in strong alkali such as caustic 
soda or aqueous triethylamine, porphobilinogen gave, 
on treatment with acetic anhydride or benzoyl 
chloride, what were assumed to be the corresponding 
acyl derivatives ; owing to their water solubility 
these could not be isolated. They were recognized 
on paper chromatograms run in butanol — 20 per cent 
&oetio acid and developed with Ehrlich reagent (acetyl 
By 0-79, benzoyl Ry 0-92). However, when a solution 
of qe aad par heresies in aqueous pyridine was treated 
with acylating agents, the major product was the 
lactam (II), which was unchanged by solution in 
caustic soda and further treatment with acetic 


OH, ' COOH 


DEN 


Q an 
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HOOO 
ber, 000H H000 HOOO 
es bu, OH, OOOH OH, COOH 
“OH, OH, OH, 
dó oz, —RR ^ —8900. 
D m | 
HOOO—CH, bom BOON B [ 
OH,NH, N 
NH, H " H 
000R Porphobilinogen 
R may be ooenzyme A (ref. 8). 4mol | "e^ 
. Uroporphyrins 


anhydride. The lactam (IT) (Ry 0-65. Found: 
C, 57.0; H, 5-0; N, 12-9. C,,H.O,N, i 
O, 67-7; H, 5-8; N, 18-45 per cent) with diazo- 
methane gave its methyl ester, melting point 948— 
250° (Ry 0:88. Found: O, 59-6; H, 6-6; N, 12-6. 
C,;H,,0.N; ires O, 59-4; H, 6.8; N, 12-6 per. 
cent). Both and ite ester showed & brillant blue 
ftuoresoenoe under a Wood’s lamp, but the only 
strong absorption in the ultra-violet was atc. 210 mu, 
« 7,500, a8 expeoted of a pyrrole with no conjugated 
ohromophoret. 

The methyl ester of (II) underwent a Hoesch 
reaction with acetonitrile and hydrogen chloride to 
give ita a-acetyl derivative. 


reversed, leading to a 
Beven-mambered lactam, have not yet been rigidly 
excluded, 
The porphyrin formed when hobilmogen was 
in acid solution yiel a crystalline octa- 
methyl ester, melting point 255°. On paper to- 
- graphy‘ the major part of the material ved ag 
uroporphyrin ILI, but at least one other isomer was 
present. To explain the formation of & mixture of 
isomeric ira ad ah $n vitro, it has been suggested 
that porphobilmogen. itself is & mixture’. We regard 
this as unlikely, X-ray (Bee accompanying com- 
munication) and chemical evidence being in favour 
of homogeneity. Other examples exist of the forma- 
tion of mixtures of isomeric porphyrins from single 


compounds’. 

an hea studies of ham biosynthesis’" have 
shown natural porphyrins are synthesized from 
glycine and an unsymmetrical suoomio acid derivative 
arising from the tricarboxylic acid cycle. Determina- 
tion of tbe positions of the labelled atoms in the 
hem led to the suggestion of (III) as an 
intermediate, which was then in some way 
converted to uroporphyrin, the methane 
bridges of which were derived from the 
a-carbon atom of glyoine*. The structure 
of porphobilmogen which we now put for- 
ward can be immediately fitted into the 
scheme at the top of the page. 


HOOOCH, OH,0H,0OOH 


G. H. Cooxsox 
C. RONGTON 
: Nuffield Unit for tho 
Investigation of Pyrrole Pigment Metaboliam, 
Department of Chemical Pathology, 
University College Hoepital Medical School, 


London, W.0.1. April 28. 
1 For summary of previous Brockman, P H., and Gray, 
“0. H., Bichon Ja 54, *3 (1 3); and ret à. " 


*Wortall, E. G., Natwre, 170,614 (1952). 

3 Cookson, G. H , J. Chem. Soc. (m the press). 

‘Falk, J. H., and Benson, A., Biochem. J. (in the prem). 

rai J., and Vahlquisi B., Z. physiol. Chem., 908, 190 

* Oorwin, A. H., and Andrews, J. B., J. Amer. Chem. Soo., BO, 1078 

z +, and Winkler, F. 102 (1948). 

Mar enald BUR. Chem. Soc., 4184 (tea) GHD 

* Bherun, D., and Wittenberg, J., J. Biel. Chem., 198, 315 (1951). 

* Bhemin, D., and Kumin, 8., J. Biol. Okem., 198, 827 (1063). 


* Mut, H. M., and N , A., Biochem. J, 47, 97 (1950), Witten- 
berg, J., and Shomin, D. J. Bio. Okom. 185, 108 (1050). 


X- Crystallographic Determination of 
id Molecular Weight 


A PORPHYRIN, precursor, porphobilinogen, was 
recently isolated by Rr G. Westall in the form of the 
pure crystalline base! from the urine of patienta 

ing from acute porphyria. Chemical evidence 
by Westall! and by G. H. Cookson and CO. Rimington 
(accompanying communication) suggests an empirical 
formula of O,,H ,,0,N, or 0,,H,,0,N, respectively. 
No molecular weight could, however, be assigned to 
porphobilinogen, and a orystallographic exammation 
was undertaken to determine this and to differentiate 
between possible pyrrole or dipyrrylmethane struo- 
tures, Waldénstrom and Vahlquist® having favoured 
the latter on the basis of diffusion experimenta with 
porphobilinogen concentrates. In addition, it was 
hoped that the method would indicate whether or 
not two position isomers (4 and B) were present. 
Intermediates of this with ified. a-substit- 
uente were postulated by Neuberger, Muir and Gray* 
in their theory of the biosynthesis of porphyrins. 

Crystallographic methods were recently used to 
differentiate in & similar way between the various 
porphyrin isomers‘. 


HO CH,0H,000H 


(A) 
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* Referred to a B face-centred cell twioe the volume of the primitive cell 


Porphobilinogen . The free base was 
converted into the hydrochloride by treatment on 
a ailicone-coated slide with oold 2N bydrochloric 


acid. The flne needle-shaped orystals a optio- 
ally homogeneous. Centrifuged in a 
column’ the formed. co 


Lang type density 
ee ee T 

X-ray diffraction pattern of a number o ee 
crystals was identical. 

Porphobilinogen hydrochloride was found to be 
triclinio. Oel dimensions, calculated from rotation 
and Wei photographs, were a = 7-5 A., 
b = 17:9 A., om 534A; a — 06°17’, B = 1178, 
Y = 87° 27’. Mas per unit cell (O = 16) calculated 
from.the above data is 553-3 + 25. Analytical values 
agree with the formula for the monohalide with one 
molecule of water; molecular weight calculated for 
two units of (O,,H,,N,0,HOLH40) is 561. Piezo- 
electric testa, as well as the Wilson statistical testet, 
failed to decide the or absence of & centre 
of symmetry. i the unit cell may contain 
one molecule of dipyrrylmethane, or two molecules 
of monopyroles which may or may.not be position 
isomers. 

Porphottlinogen hydrobromids. When converted to 
the hydrobramide, porphobilinogen crystallized in 
two forms, the «-form, isomorphous with hydro- 
chloride, and 8, a monoclinic form, priamatio in 
appearance (see photograph). The two forms 
occurred together, in variable proportions, and 
attempts to produce one form alone were unsuccess- 
ful. To obtain fractionation, use was made of the 
difference in the speciflo gravity of the two forms, 
and complete separation achieved by 


the material in & density oolumn of suitable 








. The unit oell dimensions of the a-form were found 
to be: am7-5A,, b= 18:0 A., cm 534A; am 
96? 14’, B = 114° 8', y = 87° 24’. Observed 
1-587 gm. o.o. The total molecular mass (O = 16) 
calculated from X-ray data is 028 + 25. The mole- 
cular weight calculated for (C,,>H,,N,0,HBr,H,0), 
suggested hy the analytical data is 040-8. Again 
no distinction could be made between space groups 
Pl aad PI. 

The -form has been examined chromatographically 
by Cookson and Rimington and found to be homo- 


geneous: and convertible to an octe-oarboxryl por- 
phyrin. It in space group P2,/n. Absent 
reflexions : (AOI) if (A + 1) is odd; Ob0 if b is odd. 


Oell dimensions are shown in the accompanying table. 
Density, 1-595 /c.c. The mass per unit cell 
(O = 16) is 1,211 + 50, which agrees within exper- 
mental error with the presence of four formula umts 
of (0;.H,,N,0,HBr), Mey, being 1,227.0. Sym- 
metry considerations ire that the unit cell oon- 
tains either groupe of four identical molecules in 
ions or groups of two identical oentrogym- 
molecules in special positions. Since the pro~ 
dipyrrylmethane molecule is extremely un- 
to have & oentre of symmetry, See eee 
evidence would favour the monopyrrole structure for 
porphobilmogen, and shows that an oota-carboxyl 
porphyrin can be produced from a compound con- 
taining molecules of one type of isomer only. 

The mean molecular weight for the free base 
calculated from the three types of orystals examined 
is 221; molecular weight calculated for (0,,H,,N20,) 
= 226. 

Ooproporphyrin I tetramethyl ester. The unit cell 
dimensions of this substance have been determined 
and are included in the table. Similar measurements 
of & uroporphyrin could not be carried out for lack 
of suitable single orystals. Coproporphyrin I ester 

vides an in comparison with porpho- 
ilinogen as the unit contains one molecule, the 
equivalent of four pea units only in & speoe 
group of Pl or PI. The distribution of intensities 
in the X-ray diffraction pattern indicates that the 
molecule is not strictly oentroeymmetrioel and favours 
@ space group of Pl. The smilarity between the 
unit oell dimensions of the porphobilinogen_halides 
and this porphyrin ester suggests & common structure- 
type and lends indirect evidence for the proposed 
molecular structure of porphobilinogen. 


OLGA KENNAERD 


National Institute for Medical Research, 
Mill Hill, Landon, N.W.7. 
April 28. ; 
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LETTERS TO THE EDITORS 
The -Editors do not hold themselves responsible 


Jor opinions expressed by their correspondents. 
No notice is taken of anonymous communtcations 


-A New Procedure for Bacterial Viability 
Counts and its Biophysical Applications 


A BASIO problem in microbiology is that of de- 
termining the proportions of live and dead organiams 
in & bacterial culture. The standard procedure is to 
spread a known.voltume of diluted culture over a solid 
nutrient-medrum and then, after incubation, to count 
the colonies which develop. On the assumption that 
each colony came from one bacterium, the number of 
viable organisms per millilitre of original culture 
an be calculated (but not the percentage viability). 

We have found useful & completely different 
method which consists simply of counting in an 
electron microscope the live and dead organiams in 
a random sample of any culture. Live and dead 
bacteria cannot normally be distinguished from each 
other. However, if the culture is incubated for a 
few hours under conditions which permit ia pele 
‘but inhibit oell-division, the live organisms grow 
to many times the length of their dead companions 
and the two kmds oan readily be differentiated and 
counted (Bee prolominpgnpn): - 

A convenient agent for inhibiting division but 
permitting growth is urea at a oonoentration of 3 per 
cent in nutrient &gar!. The bacteria are grown on 
a collodion film supported on a stainless-steel eleotron- 
microscope specimen grid in & manner similar to that 
described by Brieger and Ooemlett!. The grids are 
placed flim downwards on a Petri dish of nutrient 
agar containing 8 per cent urea. A drop of bacterial 
culture is then placed on the centre of each grid and 
the whole incubated at 87°C. for 8 hr. (6 hr. for 
irradiated bacteria, to allow for the longer lag phase). 
The grids are then fixed in vapours of oamium tetroxide 
or formalin, cleaned by floating on distilled water, and 

dried and examined. The live bacteria in the 
drop will have formed long flamenta, whereas the 
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A vitor diesem (pet cm Vd ad at ST O 
on medium uree-agar), showing 
seven and three dead organisms ; i 
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dead ones remain unchanged. Provided the distribu- 
tion of bacteria on the grid is suitable, a count of the 
live and dead oells can then be made. Test-counts on 
suspensions containmg known proportions of live and 
heat-killed bacteria gave answers correct to withm 
the expected sampling error, which is small if several 
hundred cells are counted. ‘Examination in an 
electron microscope is probably essential for making 
acourate co i for distinguishing very 
short rods from particles of medium or detritus, and 
for inoluding lysed cells. 

The ‘urea method’ is often leas time-consuming and 
troublesome than the standard method. Ita main 
disad: is that it cannot be applied to oooci, 
which do not respond to urea by developing into 
giant forms, or to cultures of organisms which always 
contain filamentous oells in spite of being cultured 
under conditions favouring short forms. But we 
have used it successfully with strains of Bacterium, 
a paraoolon bacillus, Chromobactertum, and Pseudo- 
monas. With suitable strains, counting by the urea 
method has several important advantages over the 
standard procedure : (a) it is not affected by bacterial 
clumping, which can entirely vitiate the standard 
procedure’ ; (b) it gives percentage viability, instead 
of only & total live count per unit volume; (o) the 
dead cells can be identified and examined ; (d) only a 
very small sample is required. ~ 

The method proved very useful in studying 
the resistance of bacteria to drying in fine dropleta 
(as ha 80 often in Nature), and has algo thrown 
new li on the effecte of radiations on bacterial 
ocells. the latter case the oounta may differ widely 
fram those made by the standard p Binoe 
the urea method measures primarily radiation effects 
on the systems responsible for cell growth. It presum- 
ably does not detest effecta on the systems responsible 
for cell division and heredity, which do, however, 
affect counte made by the standard ure. 
Clearly, in most experiments on bacterial , fuller 
information oan be obtained by using the two methods 
in parallel. 

Further details of this and other work based on 
the urea method will be published elsewhere. One of 
us (R. O. V.) ia indebted to the Agricultural Research 
Counoil for support during this work. 

4 R. O. VALENTINA 
J. R. G) BRADFIELD 





Applications of Electrophoresis in 
studying New Antibiotics 
‘Bas application of paper electrophoresis to the 


study of new antibióticos! has been in use at these 


laboratories for some time. Our technique consists 
of applying spots of oulture fluid, or & concentrate 





After 


i ion, the position of the antibiotic is 
revealed the microbiological technique as usual 
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Hlectrophoresis of antibiotic 179 relattye to ohloaromyoetin (C). 
B.Pt., starting pomi 


in paper chromatography of antibiotics’. Thus it 
is poesible to determine whether unknown antibiotics 
. in oulture fluids are acidic, bamo or amphoterio, and 
to obtain an approximate measure of their isoelectric 
int as & guide to subeequent purification progedures. 
migration of an unknown antibiotic 179, relative 
to ahloromyoetin, to the cathode at pH 8 and pH 8, 
with lessened mobility at pH 8, indioates a basic 
substance with an isoelectric point greater than pH 8, 
as illustrated in the scien | photograph. 
' During the course of our studies, & number of 
apparently anomalous resulta were observed which 
proved to be the result of one or more of the following 
effects: (a) movement of spots during the drying 
process; (b) uneven distribution of electrolytes on 
the paper; (o) adsorption of the antibiotic by the 


paper. 

‘Movement of spots during drying of the paper. When 
filter papers were dried at the canolusian of electro- 
phoresis, definite movements of spota of dye (brom- 


ditions of drying and the relative positions of the 
spots on the paper. Such movements and the oon- 
traction of the whole paper on drying are factors 
which limit the possible between measure- 
menta made by paper and classical electrophoresis. 
Uneven distribution af electrolytes. By incorporat- 
ing an indicator in the buffer used for electrophoresis, 
it was ahown that electrolytes added along with the 
substance under examination may separate durmg 
electrophoresis into discrete acid and alkaline areas 
which disperse only slowly. Oonsiderations were, 
therefore, given to the choice of buffer concentration 
on the paper and the conoentration of electrolytes 
in the sample submitted for electrophoresis. This 
observation streases the need for oonsidermg the 
entire electrolyte concentration of a solution on which 
paper electrophoresis is contemplated. 
. Adsorption of the antibiotic by ihe paper. The 
chromatographic development on filter paper of 4 
number of known and unknown antibiotics with 
buffers demonstrated 4 V pud in oommon, of 
strong adsorption at pH 8 leas so at pH 3, while 
chloromyoetin showed little adsorption. With & 
knowledge of the relative adsorptions of an unknown 
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antibiotic and ohloromycetin, it was possible to 
interpret electrophoretio movements of the former 
even when strong adsorption on the paper occurred. 

Clic ten of d velable conivol Yor elacirophorsets Chloro- 
myoetin is a suitable control because it is little 
adsorbed, is indicated by the same methods as the, 
antibiotic boing TOAL and shows electrophoretic 
movement on filter paper cloee to that of dextran, 
already established by Kunkel and Tiselius’ ss a 
suitable control for electro-osmosgis. 

-We wish to thank the Director of the Common- 
wealth Serum Laboratories for permisaion to publish 
this coramunication. 

: N. Kzrso Kriya 


Harau M. DORY 


Hi B., AL, Komatsu, N. H N., Sonoda, Y.. and 
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* Goodall, R. B , and A. i., Analyt, 78, £77 (1947), Winsten, 
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A Variant of Bacterium coll 
Durme an electron microscopic investigation of 
Bacterium coli, & variant form of this bacterium was 
observed with several interesting features. The 
accompanying electron micrographs l(a) and 1(b) 
show the normal types of this bacterium usually 
obtained. In both cases bacteria were grown on 





-2. .. 





micrographs 

1(&) normal type fixed in 2 
X 18,00); 1) normal | type, in 5 per oent formalin 
x 11,200). Variant rona eent omnis 
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Morton-Engley's enriched agar medium! and in- 
cubated for 2j hr. at 87° O. Bacteria represented 
in Fig. l(a) were fixed by exposure to vapour of 
2 per cent osmio acid, whereas those of Fig. 1(b) 
were fixed in 5 cent formalin. Those fired in 
formalin always owed a greater shrinkage of proto- 
plasm from the cell wall, compared to those fired 
gaat ee la 

In the no type of this bacterium, the surface 
of the body is smooth; two types of flagella are 
usually observed, the long and thick variety (Fig. 1(a) ) 
which are few in number, and the narrow fllamentous 
type (Fig. 1(5) ), which are more profuse and i- 
trichous in distribution. The Geigtiate Rum 
the lateral surface of the body and extend right 
to the cytoplasm, as may be seen 


In the variant form (Fig. 2), the body appears 
hairy, and in a few cases long hairy outgrowths are 
twisted together and resemble a twine. The hairs 
seam to be of surface growth and no normal flagella 
are Been. The bacteria are in general more trans- 
parent to the electron beam than the normal forms. 
Variants of B. colt have been observed before by 
different suthors**.  Va&ureka* observed a hairy 
variant of B. coli under the phase-contrast micro- 
scope, when bacteria were treated with chloram- 
pheniool and antiserum. In this case a hairy lining 
membrane appeared just before the death of the cell. 
Eisenstark e£ alt observed a mottled variety of 
B. coli after treatment with X-rays. In our case, the 
hairy variety was found to occur yin 
the normal culture, and it maintai this character- 
istio through several subcultures. 

We wish to thank Prof. M. N. Saha for his interest 
in this work. We are also indebted to the Ministry 
of Education, Government of India, for financial 
assistance. 

M. L. Da 
A. GUHA 
N. N. Das Gupra 
Biophysiœ Division, 
Institute of Nuclear Physica, 
Oaloutta. 


Serum Proteins in Africans 


Ir haa frequently been observed! that the serum 
globulin-level of & tly normal Africans is higher, 
and the albumin-level somewhat lower, than that of 
Europeans. Moreover, workers in this laboratory* 
have shown that there is a relation between mean 
red-oell count and serum protein-levels. Those 
Africans with the highest red-cell counts have a higher 
mean albumin-level and & lower globulin-level than 
those with lower red-cell counts. In this work, 
chemical methods** for separating and estimating 
the serum protein fractions were used. By these 
methods it appeared that the variation of the 
B-globulin fraction accounted for the greater part of 
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the change in total globulin in the different red-cell- 


This work has now been repeated, and in the main 
using & micro-electrophoresis (Antweiler) 


in berbitone buffer of pH 8-6, ionio 0-12. 
By this method serum protein-levels of normal 
Europeans living in Africa were found to be clogs 
tó those givén in the literature for normal subjects ; 
and the means for & group of seven African medical 
students were similar to those of the Europeans exoept 
for the y-globulin-level, which was more than twice 

the mean. ` 

Blood samples were taken from fifty-five surgical 
out-patienta who reported for minor or constitutional 
surgical conditions which could not prima faote affoct 
the serum proteins, or who required a physical 
examination for & health certifloate. Serum protein 
measurements and red-cell counts were made on each 
sample. The figures for tein concentration were 

in groups acco to the red-oell count, 
and the means for each group were caloulated. The 
resulta are ahown in the accompanying graph. It is 
seen that there is a ive morease of mean serum 
albumin from the lowest blood-count group (leas than 
4-5 million) to the highest than 6-5 million). 
In contrast with our earlier findings, the mean a- and ' 
peonia show little variation in the different 
ood-count groups, the variation of globulin occurring 
almost entirely in the y-globulin fraction. . 

This di with the previous work is due 
to the fact that, in African sera, a proportion of the 
substances having the electrophoretic mobility of 
rapa, ta ond in the med saline ammonium 


sera which we 
have examined the figures for y-globulin obtained 
by electrophoretic and chemical methods agree well, 
in African sera the chemical figure is always lower 
than the el horetio figure. By the method of 
Wolfson & al., &-giobulin concentration is found 
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by difference, that is, the values for (albumin + 
a- + y-globulin) are subtracted from the total 
protein; and if by this method the y-globulin is 
under-estimated, falsely high figures for 6-globulin 
must be obtained. It appears from our later 
experiments that the variation in the different blood- 
count groups ooourB mainly in that part of the y- 
globulin which fails to be precipitated by saline 
ammonium sulphate. 

The aignifloance of the raised y-globulin concentra- 
tions of African sera is now investigated. 

I am indebted to Mr. John Kyobe for red-oell 
counts made in connexion with this work, and to 
Mr. John Croot for access to the subjects. 


M. W. SrANIER 
Physiology Department, 
vues College of Dan Aiia; 
Kampela, Uganda. 

Nov. 1 g 
1 Quinton, M H., and Barnes, H. D., S.A. J. Med. 7, 42 (1042 
iamm A. ., Ann. Trop. Med. Parasit., 40, 29 Zo (1046). Sree 
? Holmes, B. G., Btanter, M. W. , nd Ji 
Hore! Doy: Sex Trop. Mod, 46, S11 (1961 NOIRES 
. Ww. Q. 0. , G., and A 
hir Ew Pr id Idiba, F.. Amer. J. 


* Pillimer, L., and Hutchinson, M. O., J. Biel. Chem., 188, T29 (1945). 


Inhibitory Effect of Malonate on the 
Respiration of Brain Tissue, with Special 
eference to the Potassium Effect 


Ir'has long been known that, in brain cortex 


slices, both aerobic lysis and tion are 
enhanced markedly w. potassium chloride (0-1 M) 
is &dded to the ion medium!, this metabolio 


effect of potassium’ being peculiar to nervous timsue! 
and abolished by grinding the material. In view of 


the manner in which the increased aerobic gtycolysis, 


and respiration respond to various metabolio poisons 
` guch as potassium cyanide, malonate and mono- 
iodoscetate, it seams possible that 
the type of li of these two 
metabolic routes from that 
under normal conditions‘. 
Although Dixon’ and Dickens 
and Greville? have put forward a 
hypothesis to explain the under- 
lying mechanism of the effect of 
potassium in terms of permeabil- 
AA ite nature is still obscure‘, 


munication we to direct 
attention to the effect of malon- 
ate on the increased respiration 
caused by the addition of pot- 
aium. 

Fig. 1 shows that the respiration 
in presence of potassium chloride 
is strikingly inhibited by the 
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oompletely inhibited, even to the level of the endo- 
genous respiratión of the brain tissue without added 
substrate, as seen from Fig. 2 (a) and (b). Again, 
the respiration in the normal saline medium remains 
substantially resistant to malonate, whether glucose 
is present or &beent. Thus the respiration in presence 
of excess potassium is acutely susceptible to malonate 
as contrasted with the normal respiration, which is 
quite resistant to the same poison. 

In view of these facta, bearing in mind that malon- 
ate tends to promote the increased aerobio glycolysis 
due to potassium and further that the potassnm 
effect is reversible, the possibility ee ee 
in potassium chloride — saline, either Krebs cyole 
is the main pathway of brain tissue respiration, or 
the Krebs cycle, which is masked in some way or 
other under normal conditions, is opened up and 
brought into operation by the addition of excess 
potassium. Even though the mode of action of 
potassium on these metabolic proceases is at present 
still & matter of conjecture, ib must be significant 








addition of malonate (10° M), and Fig. 2 (s) and of malonate on the respiration of brain cortex alices of 
being depressed nearly to the level cles "pigs riseace ai]. abennee tempos of excom Pekan. charta suspension medium, 
of the normal 1 iretion, which g i n EN 

in the f mal ME bed p 

in presence o onste’. SOS! Jatucose : A—A eontzol gineoss 

the concentration of malonate is $—e las pad AA a je n 
inareaged to 10“ M, respiration in al rene i Tra Tines a uei reas kh tha sven sing 

presence of potassium chloride is controls without malonate 
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that the increased respiration of brain tissue in 
of exceas potassium is completely inhibited 
malonate. This work is still in progress, and fuller 
details will be published later. ze 
Y. KORA 
° i T. Nwa . 
Biochemical Laboratory, 
College of General Education, 
University of Tokyo. Nov. 10. 
1 Ashford, O. A., and Dixon, K. O., Biechem. J., 89, 157 (1088). 
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Nerve Fibres In the Adrenal Cortex of 
7 the Rat 


Ir is generally accepted that the adrenal medulla 
receives & predominantly ionio nerve supply, 
reaching it via the great and splanchnic nerves 
and by branches from the lumber sympathetio 
ohain!-*, Such fibres traverse the cortex in compact 
bundles (Fig. 1), without branching or relaying in 
the cortex, and are easly demon- 
strable by silver i ion 
methods, as is the med nerve 
plexus which they join. 

On the subject of an intrinmo 
nerve ly to the adrenal cortex, 
opinions differ widely. Thus Stóhr* 
believed the cortex to be richly in- 
nervated, whereas earlier, Hoshi* 
had stated that ıt possessed no 
nerve supply. Hollinshead! found 
no clear-cut example of a cortical 
innervation folowing silver itn- 

on; he did, however, de- 

single fibres and small groupe 

of fibres distributed with the cortical 
blood-vessels and losing themselves 
upon these vessel walls. He 
assumed that these nerve fibres 
were postganglionic on the grounds 
that they persisted after section of 
selected ventral nerve roots. More 
recently, Kiss?, using & silver im- 
pregnation method, has olamed 
that the outer oell layers of the 
cortex are innervated by collaterals 
from & rich subcapsular nerve 
plexus. This innervation, he states, 
comprises both postganglionic sym- 
tio and sensory fibres, and 
joins the iada oa" of Boeket. 
He olaimed, moreover, to have 
demonstrated occasional button- 
shaped nerve endings m relation to 
the cortical oells. ` ists of 
& cortioal innervation ve “not 
supported their work with photo- 


gropha. . 

recent work, adult male albino 
Teta were injected intravitally with 
a 0-5 per oent solution of methylene 
blue in 0:8 per cant aqueous sodium 
citrate’. Using & transfusion apper- 
atus and & broed-bore intravenous 


Fig. 1. 


is & nerve plexus around 
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needle, the femoral vein was cannulated and a dose 
of about 40 mgm. of methylene blue was usually 
given before death ensued after twenty minutee. The 
glands were fired in 8 per cent ammonium molybdate 


.& 0° C. overnight, then washed in ice-cold saline, 


rapidly dehydrated, cleared and finally embedded 
in paraffin. Sections ranging from 6 to 20u thick 
were mounted in balsam. 

Structures very suggestive of nerve fibres and nerve 
endings were observed in the outer layers of the cortex 
(Fig. 2). They were stained a deep purple colour, 
in contrast to the pale blue of the connective tissue. 
Two varieties of these fibres were present : (a) & fine 
plexus running with the cortical arteries (Fig. 2), 
with a poesible extension over capillary walls; (b) 
branching systems of fine and frequently beaded 
flbrea with Ribera, button-shaped endings in close 
relation with cortical oells. In Fig. 2 this relationahip 
can be appreciated, since some of the cell nuolei have 
been stained by the dye. Both types of fibre distribu- 
tion appeared to be derived fróm & subcapsular 
plexus in which small darkly stained ganglion cells 
could be occasionally discerned. The first type of 
nerve distribution, that is, along veasel walls, although 
most frequently seen in the region, Z0n& 
p and zona intermedia, could often be 
ound. in the zona fasciculata, but not deeper in the 





A bundle of myelinated medullary nerves traversing the cortex, 13 æ. Silver 


stained. x 320 
At bottom 
Dci um vitally with methylene blue, 1 


fne nerve fibres in the zona and ako an 


an arteriole. 


beds reg ri in glomerulosa 
Erie to the capsule with a rieh nerve plexus around It. 12 x. x 320 
Fig. 4. risit teresa iaw landuit ba nae 12a. x 320 


5. Büvee:impéegnemon Ww a 
n fascaculata pee 12 x. 


fibre winding down into the mma 
x 820 
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gland. The second of distribution, as judged by 
recognizable buttons in relation to cells, was appar-_ 
ently confined to the sons glomerulosa: and inter- 
media and the outermost sons fasciculata. 

In order to follow up these findings, two silver im- 
pregnation techniques were used®* for dem 
reticulum (Fig. 4) and nerve fibres (Figs. 1, 3 and 5). 
While no absolutely convincing nerve endings ware 
seen by silver impregnation, yet some of the appear- 
anoes were very much skm to the buttons made 
visible by methylene blue preparations. However, 
fine nerve fibres were often sean, both as a network 
around small arteries (Fig. 3) and singly (Fig. 5) or 
, In groups, in relation to the cells of the zons glomer- - 
ulosa, intermedia and outermost fasciculata. All 
these fibres were much finer than the obviously 
myelinated fibres to the medulla which transverse 
the cortex in bundles (Fig. 1), and aleo finer than the 
strands of reticulum (Fig. 4). . 

These findings suggest therefore that, in addition 
to & poemble vasomotor innervation, the adrenal 
cortex may possess & nerve supply to its outer cell 
layers. It would also seam that intravital injections 
of methylene blue provide & useful means of studying 
these nerves. PEERS ke eee n 
attempted. 

J. D. Levee 
t of Anatomy, 
University of Cambridge. Deo. 9. E 
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A Possible New Principle in Taxonomy, 
and its Evolutionary Implications 


IN the oourse of studies on the taxonomy of 
Coleoptera, lasting many and dealing with 
groups at all levela from rders down to species, 
it has gradually been borne upon me that taxonomic 
groups are not usually to be distinguished fram the 
nearest related ones by more than one really constant 
character. Hxpressing the same concept in another 
form, if a taxonomio group ie distinguished from 
related ones by the wion of character A, ita 
gorena WIL noe be quite the same as it would 
Beart me de emote e 
From ial observation, the same principle 
appears to hold very generally in the animal kingdom, 
d quite probably among al grate as well. Though 

circumstance may be familiar to many 
tere d dies not appear to have been ex- 
Plicitly recognized as a prinóiple hitherto ; 
if it is ultimately oonsi worthy of à name, 
I suggest ‘the non-congruence principle’. 

The implication of the non-congruence principle 
seams to be that differences of the sort used 
taxonomists normally evolve one at & time. If any 
general statement can be made about taxonomic 
characters, it is probably that they exhibit more-or- 
lese marked discontinuities but do not segregate like 
single gene mutants. The discontinuities are there- 
fore presumably adaptive rather than genetical in 
origin, that is, they result from the relative in- 
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adaptivenses of the intermediate conditions; the 
evolutionary changes producing the differences were 
presumably relatively tae Genetioal analysis of 
segregation in interspecific and intergenerio hybrids 
suggests that such differences involve changes in 
numerous genes. 

To & non ialist geneticist like myself, it seema 
quite plausible to assume that, if an adaptive change 
Had under way’ involving a co-ordinated shift in a 

number of separate hereditary factores, the 
genstiol machinery of a species is liable to become 
tied up’ in & way whioh would render it difficult or 
Oe ee ce ee 
be carried out simultaneously. If go, an lanation 
is provided for the apparent inability of alana to 
operate on more than one taxonomic character at a 
time, and the non-congruence principle would follow 
as & necessary consequence. 

To take a familiar zoological instance of the 
possible’ application of the principle, we may oon- 
sider some of the characters of the class Mammalia. 
The oharacteristio dentition, the secondary pelate, 
the lower jaw ‘suspension, the fur-clad skin, vivi- 
parity—in Mammalia from Reptilia 
these characters are almost equivalent; but not 

ite, for the oriterion of viviparity would exclude 
the, Monoitentata far “the. conmatale, Clio the 
dentition alone would include & large number of 
Theramorph reptiles, and the secondary palate would 
include some of the later Theromorpha. According 
to D. M. 8. Watson, there is some reason for supposing 


that the hairy skin first a with the amall 
Ictidossuria (for example, 7 ) that is, in 
succession after the dentition secondary 


but before the truly Mammalian jaw-articulation. 
It may, of course, be objected that we know little 
or nothing of the adaptive significance of the changes 
involved in this instance, 80 that their serial occurrence 
might well be attributed to functional necessity, each. 
change providing & necessary prior basis for the next. 
The account of the evolution of the horse given by 
G. G. Simpson seams to offer another example; the 
three major shifte—that from four toes to three in 
the Oligooene period, that from low to high molar 
teeth in the Miocene, that from three toes to one 
in the Pliocene—a oocurred in regular 
succession th is no evident adaptive 
reason why the and second, or second and third, 
should not have gone on concurrently. 
$ R. A. Crowson 
of Zool 


Department , 
University of Glasgow. Feb. 23. 


Physiological Forms of Eucalyptus 
citrlodora Hooker 


Roxon the discovery by Penfold and Morrison in 
19271 of physiological forms in Hudalypius dives 
Boháu., many other examples of this phenomenon 
have been found in the Myrtaces and also tho 
Rut&oee!,. The term ‘physiological-form’ is applied 
to those plarita in & naturally occurring ation 
which cannot be separated on morphological evidence, 
but which are readily distinguished by marked 
differences in the chemical composition of their 
essential oils. 

In 1948, the occurrence of & physiological form of 
E. oXiriodora was recorded? in which citronellal, the 
princi constituent of the ‘type’, had been almost 
i replaced by an equivalent amount of oitro- 
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nellol and ite esters. The original tree in which this 
unusual oil was found gave a yield of 1-4 per cent 
of an oil containing 10-9 per cent oitronellal, 88-7 per 
cent citronellol and 42-4 per cant esters calculated 
as oitronellyl acetate. 


Whereas seed from the ordinary ‘type’ H. oitriodora 
has always given progeny with & normal 
oil similar to the original parent tree, in 
great variations in oil composition as well 
were obtained on distillation and analysis. 


cE 


varied from nil to 82: i oe cas Twenty-seven trees 
yielded insufficient oil for anal 

Tt was found possible to group the oils obtained 
from the progeny into four series, as follows. 


t to 40-1 per cent of the oils analysed, fell 
into this ‘aldehyde inheritance’ group. 

(2) Aldehydes leas than 80 per cent and very 
soluble in 70 per cent aloohol, corresponding to the 
original parent tree. gun Bob uiis ee oe 
fell into this ‘alcohol — ester inheritance’ 

(8) Aldehydes leas than 80 per cent but 
insoluble in 70 per cent alcohol. A clot ba oe 
cent of the oils showed this ‘hydrocarbon inheritance’. 

(4) Aldehydes 30-50 per cent. This group, 
i tea s MEAM. 
accounted for 29-3 per oent of ile anal 

o is eae Puer EE E 
further survey of the area where the original variant 
Had pe ae 1o D ee two forms 
corresponding to groups (8) and (4) above, as well 
as more trees with the aloohol- ester type of oil‘. 
All these trees were found within a radius of 50 yd. 
from the original tree. Therefore, all four groups 
of oils obtained from the progeny trees have been 
found in Nature. 

A gimılar occurrence to that recorded above has 
previously been noted in Leptospermum oratum’. 
The normal aldehyde oil trees always give progeny 
with aldéhyde oils, the hydrocarbon form always 
gives a hydrocarbon oil; but the aloohol-eeter form 
gives a variable progeny including aloohol-ester oils, 
intermediate oils hydrocarbon oils. 

Further breeding work is being oarried out with 
the various forms in order to determine the actual 
reet err a cera Pa’ aimi It appears 
likely that in both species a si mechaniam is in 
operation. 

A. R. PENTOLD 
J. L. WOLI 
ee AUDLA S SA U Bone; 


n 27. 
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(1950). 


Morrison, F. and MoKern 
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‘Effect of Grafting on Nodulation of 


Trifolium ambiguum ` 

Tas olover Trifolium ambiguum is a perennial 
species which has a somewhat restricted natural 
range in the Oeuoasus region and the neighbouring 
steppes, extending westwards to about the Crimes. 
As an introduction in the United States, it has 
attracted much attention as & prospective pasture 
plant for more favoured northern sections because 
of ita deep-rooting habit, capacity to spread by 
rhizomes and considerable degrees of both drought 
and winter hardiness. Furthermore, as it produces 
nectar freely and the corolla tube is shallow, it is of 
particular interest with respect to honey production. 
However, as a legume it has an outstanding weakness 
in that effective nodulation of this species has never 
been found. Parker! tested on it some thirty-five 
strains of Rhtzobiwn irtfolé and, altho most of 
them produced a oert&m degree of no ion, the 
nodules almost without exception were very small, 
quite withered, brown, unhealthy and obvioualy' 
ineffective. In general, these nodules occurred at 
the point of origin of & amall root, as though rhisobial 
infection of this species occurred as the result of the 
rupture of the root tissue by an ing branch 
root, as reported Allen and Alen’ for Arachis: 

and not root hairs. Normally, 
of course, the relationship between BAigobium and 
i8 more positive, di and symbiotic, the 
teria reaching the cortical tissue through an in- 
fected root hair and there causing & proliferation of 
cells and an appreciable development of healthy 
nodular tissue. In the case of nodulation effective 
m symbiotic nitrogen fixation, the nodules are 
comparatively large, pl and pinkish in colour 
owing to the presenos within tham of the product 
leghsmoglobin. 

Trifoétum ambiguum has "been grown at this 
Institute under conditions which resulted in good 

growth with development of root 

and on soils in which Trifolium repens nodulated 
abundantly and well; but the former has never 
produced any nodules. 

In view of the results obtained with Soja hispida 
by Bonnier, Hely and Manil’, it was decided to 
investigate the effects of grafting Trifokum repens 
on the seedlings of T'rifoléum . Four 
general types of grafts were used, and all methods 
gave & high of successes. These oom- 
prised: (1) insertion of the growing pomt from a 
seedling or older plant of T'. repens into the split 
hypocotyl of T'. ambiguum ; (2) simular insertion of 
a longer piece of older stem of T. repens which had 
some adventitious roote for ita ial support 
originally ; theee were removed later; (8) v&rious 
forma of inaroh grafts on the hypocotyl of T. ambiguum 
seedlings; ‘and (4) grafting of a complete and well- 
nodulated root system from a seedling of T. repens 
of about the same size on to & vigorous seedling of 
T. ambiguum in the upper root—hypocotyl region, 
with a reduction by pruning of same of the roote of 


the latter. : 

The i from sixty grafted planta were as 
follows. (1) of either pane oe y or roots of 
T. repens on to T. the pro- 
duotion of relatively large &nd heelthy nodules on 
T. ambiguum. (2) The best results were obtained 
when the T. repens was made entirely dependent 
on T. ambiguum. (8) When & true graft was produced 
and the scion developed adventitious roote later, ita 
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nodules were of & large, irregular and very unusual 
shape for T. repens, and also tended to be partly 
green in colour although located well below the soil 
surface. (4) The nodules produced on T. ambiguum 
. Ooocurred on the main root and on branch roots, and- 
either at the point of origin of & branch root or apart 
as though resulting from root-hair infection. (5) These 
nodules were comparatively large, spherical and 
closely resembling in form those of T. repens, but 
were white m colour and probably meffeotive. 

Ungrsfted planta of T. ambiguum grown in the 
same pote with the above showed no evidence of 
nodulation in any cage. 

Isolations made from these nodules have been true 
rhizobia and have grown well on standard media ; 
but it is not yet known if it is possible to get good 
nodulation directly by mooulation of planta of T. 
ambiguum grown in tubes. under aseptio conditions, 
or whether the best results will be obtamed when 
such material is used for inooulating plants of T. 
ambiguum sgain grafted with T. repens. However, 
in & late-season experiment, a small number of 
nodules were obtamed on ungrafted T. ambiguum 

growing in pote by inoculation with material 
igo from the T. ambiguum nodules on the 
B plante. This aspect wil be investigated 


cs is ` considered probable that a fully effective 
strain of Rhszobvum can be obtained for T. 7 
by different techniques, notably by the method of 
successive passages through the host plant and 
selection of nodules obtained. However, &inoo the 
development of new strams and their selection 
normally occur gradually in Nature, it is expected 
thet quite a number of passages thro T'. ambiguum 
will be necessary before effective ulation of this 
Bpecies becomes & practical aa 
F. W. HELY 
Cu. BONNIER 
P. MANIL 
Laboratoire de Microbiol 
Institut Lie. oe e ae l ut 


1 Parker, D T., unpublished Master of Schence thems, Univ of Wis- 
copun (1060). 

* Allen, O. X., EIT ADER peu p Ba; Gat, 103, TRT 1040): 

* Bonnier, Ch., Hely, F. W., and Mani, P, Bull Ime Agron. ei Stat 

Rech. de 80, 127 (1962) 


The Respiratory Bubble of the Aquatic 
Beetle, Potamodytes tuberosus, Hinton 
Potamodyies tuberosus, Hinton is an elmid beetle 
that inhabits fast-flowmg water, and the 
observations were made during 1952 on sacle besties 
occurring in & tributary of the River Densu, Gold 
oast. 


The bed of the rrver consists of large irregular rock 
slabs and boulders, and the fall in its level is quite 
rapid. During the rainy season torrential conditions 
prevail in the river, and the beetles were found 
widely distributed in the part kept under observation. 
During the dry season, however, the flow of water 
steadily decreases until the river becomes a series of 
rock pools and basms connected by little channels 
and waterfalls. It was found at this stage that 
although the rate of flow through the rock pools was 
vary slow, it was com ively fast in the connecting 
channels, The beetles collected in these channels, 
clinging to the rock surface and invariably facing 
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the oncoming current. 
They were never found 
in slowly moving or 
still water, or more than 
an inch or two below 
the surface. They ap- 
parently fed on the 
miorobiological slime 
that covered the sub- 
merged rock surfaces 
and, unlees disturbed, 
they appeared to move 
but little. 

A conspicuous feature 
of the beetle ig the 
respiratory bubble, 
clinging to ita body and 

out behind by the force of the ourrent (Fig. 1). 
It would seam that certain characters of the beotle re- 
duce the tendency of the bubble to be swept away by 
the current, and that under certain conditions it may 
extend for 1$ in. behind the beetle. It was frequently 
noted that the water inhabited by the beetle was 
broken up with bubbles of air. These coalesced con- 
tanually with the respiratory bubble and thus renewed 
its supply of air. Observation showed, however, that 
the beetles also inhabited flowing water which, 
although saturated with air at atmospheric pressure, 
did not contain any visible bubbles of air. It also 
seamed that, under these conditions, the bubble did 
not shrink, as might have been expected, but acted 
as & permanent physical gill. This was confirmed by 
laboratory ente. In slowly circulating sair- 
saturated water, the bubble gradually disappeared 
and the beetle died in & few hours; in an artificial 
current the bubble did not disappear, and on occasion, 
in fact, inareased considerably. 

The following hypothesis i8 put forward as & poasible 
explanation of the permanent nature of the respiratory 
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bubble. The prinoiple involved, whioh is most familiar 
in its o plication to the design of the aeroplane wing, 

ined in elementary text-books on sero- 
douce. Owmg to the presence of the beetle, the 
veloorty of the water immediately surrounding the 
beetle is Increased relative to the velocity of the water 
in neighbouring regions. As a result, there is a 
reduction in preasure according to the Bernoulli 
equation p + 4v' = & constant. This reduction in 
preesure is communicated to the bubble. If the 
beetle is in & stream of water that has been saturated 
with air under atmospherio pressure, the water which 
enters the region of reduced preasure becomes tem- 
porarily saturated, with the result that some 
of ite disso gases tend to pass into the bubble. 
The loas of nitrogen, postulated for the shrinkmg 
type of air bubble, does not apparently occur under 
these conditions. 

The preasure of the air in the bubble was measured 
and the resulta are shown graphically ın Fig. 2. It 
wil be noted that above & certain oritical velocity 
of the current, the preasure recorded in the bubble 
fell below atmospheric pressure. While not 
constituting absolute proof of the hypothesis put 
forward, it would seem that this result lends it a 
considerable support. 

I thank Prof. J. E. Harris, University of Bristol, 
for discussions on this matter, and Mr. J. W. Balfour- 
Browne, British Museum (Natural History), London, 
for the identification of the beetle. 

Gores O. Strips 
ent of Zoology, 
University College of the Gold Coast, 
Aohimota, Gold Coast. 
Bept. 26. 


A Predator on Creontiades pallidus, Ramb. 

Tua mind Oreontiades pallidus is widely distributed 
throughout the Anglo-Egyptian Sudan; it is also 
recorded from Egypt and the Belgian Congo, where 
in both places it 18 & pest of cotton. Wilcox! reports 
that no parasites or predators of C. pallidus were 
known to him in Egypt; while Madame Soyer! 
found & geocorid bug to be the only predator of 
this mirid in the Congo. Since Soyer’s paper, there 
appear to be no other references to the msects which 
attack C. pallidus. 

For a number of years C. pallidus haa been thought 
to be & pest of cotton grown in the Tokar Delta ; 
Tokar is about a hundred miles south of Port Sudan 
and about thirty miles inland from the Red Sea 
coast. The insect occurs all along the coastal cultiva- 
tions, which stretch from the northern border of 
Eritrea to a pomt approximately 175 mules north of 
Port Sudan. In all those places where O. pallidus 
was found on the coastal stretoh, the predator 
Ohrysopa carnea Steph. also & 

On January 18, 1952, on two subsequent 
occasions on Tokar cotton, C. carnea larves were seen 
attacking nymphs of C. pallidus. The nymphs, 

although generally active, have the habit of resting 
within the bracts of cotton buds, and it was in these 
sites that the attacked nymphs were discovered. 
When confined in & specimen , & larva of O. carnea 
will readily feed on nymphs of up to the fourth instar. 
Onoe the predator's jaws are fixed in the prey, both 
insects can be killed in & cyanide bottle without the 
Jarva relaxing its hold. Two specimens prepared in 
this way are deposited in the British Museum (Natural 


NATURE 


May 16, 1953 VoL 171 


History), and two more are to be found ın the 
Collection Room of the Gezira Research Farm. 

ee burdiicituh edd 
diet of C. pallidus nymphs, the predator p 
normally and adults emerged from the pupe. ess 
C. carnea larva ate an average of 0-1 nymphs in 
the last larval star of two days; while the greatest 
number of nymphs consumed by such & larva was 
thirteen in the space of five days. 

While it is unlikely that O. carnea in the field 
subsists wholly upon & diet of Creonttades nymphs, 
it is probable this predator does check to some 
extent the multiphoation of the mirid at Tokar. 

ALAN GOODMAN 
Entomology Section, Research Division, 


Ministry of Agrioulture, 
= Wad Medan, 
Anglo-Egypti&n Sudan. 
1 Wileox. F O, and Bald, ' Tnsects and Mitos, Injurious to 
18 Cotton’ Plant” . Royal Agricultural Boolety of Egypt, 


? Soyer, ‘irido au Oottonler 


Creontiades pallidus, Ramb.” 
IX RA. Pub. Ber SoL, No. » bo, 
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Purple Pigment and Protein in the 
Threads of the Sea Anemone, Adamsia 
rondelet! 


THE sea anemone, Adamsia rondeleti, produces 
coloured protein threeds, from which & purple pig- 
ment can be extracted by means of distilled water. 
Thess protem threads are uced by special 
glandular cells of the body, and are excreted through 
special pores. They are used in obtaining food (small 
fishes or crabs), and perhaps for self-defence. 

Up to now, it has not been possible to separate 
the pigmert from the albumin with which it is 
conjugated without coagulating the protein, and at 
the same time replacing the purple colour by yellow. 
The purple pigment gives an intense blue fluorescence 
in ultra-violet light, the principal absorption maxi- 
mum being at 555 my with smaller peaks at 405, 
450 and 485 my. On heating, the aqueous solution 
becomes yellow. The purple pigment is unlikely to 
be 6-6’ dibromoindigotin, which has a quite differant 
absorption spectrum. The pigment is changed to a 
colourless compound at pH 1-92 but persists at pH 
12-86; addition of 0-1 N sodium hydroxide (pH. 
12-98), however, resulta in & yellow oolour, and & 
smell of trimethylamine is noticed. 

Vacuum desiccation transforms the aqueous solu- 
tion into & mioro-oryBtalline substance, and o&usea 
the purple colour to disappear, changing to yellow. 
In moist air the colour is restored. 
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The main pigment seems to belong to the group 
of the ohramoproteins ; but ib might be a very 
intimate mixjure with & protein. Further investiga- 
tions are neoessary. 

Chromatography on filter paper shows the protem 
to contain the following amino-acids: oysteic, 
aspartic and glutamio acid, valine, alanine, histidine, 
threonine, serine, lysine, arginine, proline, tyrosine, 
tryptophane, hydroxylysine, and & further unidenti- 
fied acid, with tetramethylammonium- 
hydroxide (tetramin). The first three acids named are 
preponderant. 

Fuller details of this work will be published in 
the Bulletin of the Academy of Sotences, Athens. 

i Anast, CHBIHTOMAN 
Department of Biochemistry II, 
University, Athens. Nov. 28. 
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A Further Analysis of the Polymorphism 
of Drosophila polymorpha 


Tra tropical species of Drosophila, D. polymorpha, 
is ‘polymorphic with regard to the pattern of pig- 
mented abdominal bands. The polymorphism 18 & 
case of balanced polymorphism, as shown in & pre- 
T ee Bie ty es ary Harte Se pe Pe 
two alleles of a single &utoeomio gene. The dar 
and the light types are the homozygotes and the inter- 
mediate type is the heterozygote. The heterozygote 
has an adaptive value higher than that af the 
homozygotes. The heterosis of the intermediate type 
ensures the maintenance of the two alleles in the 
populations. The probability that the pigmentation 
pattern is by itself an adaptive character is very 
small. Another possibility to be considered is that 
the two main genes responsible for the pigmentation 
The differences in adaptive value could, then, be due 
to the ganes carried in the inversion as & whole. 

Using a combination of over-feeding the larve and 
& low temperature, it was le to study the 
chromosomes in the salivary of D. polymorpha. 
A. total of six invermons, three &utosomio and three 
in the X-chromosome, was detected. In a total of 
461 individuals from three different places, 119 were 
inversion heterozygotes. 

No oorrelation was found, however, between the 
inversions and the pigmentation. The three pattern 
types may be homozygous as well as heterozygous for 
every one of the inversions. 
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The two ible lanations left for.the differ- 
ences in ptive of the three types are: 
(a) pleiotropic effects of the two genes; (b) genee 
very closely linked to the pigmentation genes. In 
either. case, this is the first instance in the genus 


' Drosophila of polymorphism not connected with 


chromosomal aberrations: 
A. Barro pa CuNHA 
Faculdade de Filosofia, Ciéncias e Letras, 
amento de Biologi Geral, 
niversidade de São Paulo. 
Dec. 3. 
1da Cunha, A. B., Evolution, 3, 280 (1049). 


Behaviour of Spider Crabs in the Presence - 
: . of Octopuses 


AT La in Jersey, the spring tides go out 
about two es leaving many large lagoons with 
sandy bottoms and de of from two to four feet 
of water. Here we often spear flat-fish, plaice, soles, 
eto., sometimes getting as many as twenty in a tide; 
here also may be fo spider crabs (Mata squinado), 
whioh are often taken in Jersey for food, but which 
are considered out of season in the autumn. 

In last, the oatbhes of flat-fish were 
down to about half a dozen, owing to the number of 
ootopuses that continually disturbed the bottom &nd 
kept the flsh moving. The spider crabs had collected 
into large heaps, about two feet high and three feet 
in diameter, with their legs so entangled as to make 
it difficult to separate a orab from the heap. The 
ootopuses O& some fram the outside of the 
masses, but the greater number survived, and day 
after day the heaps remained. None of the fishermen 
to whom I have spoken of this behaviour on the part 
of spider crabs had ever noticed it previously. 

The ootopuses have now (October) moved to 
debper water, and the crabs too have disappeared 
to their winter quarters. 

5 H. J. Baan 


x (Vice-president) 
La Société Jersiaise, 
The Museum, 9 Pier Road, 
Jersey. Oot. 81. 


Tertiary Ocean Bottom Temperatures 


Dunine the past few years, & method has been 
developed for determining palmotemperatures by 
measuring the ratio of oxygen-18 to oxygen-16 in the 
calcium carbonate of foasil shells’. 

This method is based on the fact that the relative 
Tates of. ition of the oxygen isotopes in the 
calcium carbonate are & function of temperature. 
The temperature of deposition is thus determinable 
from & suitably accurate measurement of the relative 
abundances of the oxygen isotopes in a shell. To 
attain the required accuracy, mass spectrometers 
are employed in which carbon dioxide from the shell 
oárbonato can be alternated at intervals of two 
mmutes with a standard carbon dioxide gas. In this 
way only tho difference 5 in oxygen-18 concentration. 
is and an accuracy of + 0-1 parts per 
thousand is attai Experiments with shella grown 
at known temperatures in water of known isotopio 
composition! have shown thst : 


t = 16-5 — 4:33 + 0-148, 
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whore 3 = 1,000 (Zumre _ 1) and R is the ratio 


of concentration of oxygen-18 to oxygen-10. The 
measure of 3 is relatrve to our carbon dioxide standard, 
derived from & powdered Belemnite of the Peedee 
formation of North- Carolina. 

To obtain fully reliable resulte, two conditions 
must be fulfilled: there must be equilibrium between 
water and the carbonate ion depoarted by the animal, 
and the oxygen isotopic composition of the sea water 
must be constant in time and uniform in space. 

The first condition was verified at the beginning of 
this project!. The constancy in time of the isotopic 
composition of the sea water may be rather safely 
postulated for the time being, and could possibly 
be verifled later by analysing the oxygen isotopic 
composition of fossil phosphates, sulphates or silicates, 
of marine deposition. As for-the uniformity in space, 
extensive analyses of different marine waters! 
showed that the oxygen-18 content of sea waters 
having & salmity range of 32-38 per thousand varies 
by 2-4 per thousand. This effect is more evident 
in superficial waters, whereas deeper waters are 
more uniform. Superficial differentiation in oxygen 
isotopes is due to the fact that the higher vapour 
pressure of H,'*O with respect to H,!*O favours the 
Oe ae PME Seer EUM were 

i ipitation as ram, ioe, or snow, in the 
higher latitudo, A concentration of heavier water 
in the lower latitudes and of lighter water m the 
higher ones is therefore prod This introduces 
an uncertainty of + 5.5? O. in the temperatures 
obtained by analysing the calcium carbonate of 
Recent marine animals, if no correction is applied 
for the variations of the. concentrations of oxygen 
isotopes in the marme waters. 

Although & similar correction cannot be applied 
now for isotopio variations in the ooeans of the past, 
the uncertainty of temperature measurements would 
be amaller if in earlier geological times ocean waters 
were more thoroughly mixed, so as to produce a 
greater uniformity m isotopic composition and, con- 
currently, in salinity, temperature, eto. Such a 
condition ıs thought to have Been inant in 
non-glacial times. In fact, in the absence of floating 
ice and superficial layers of cold water with lower 
salinity, the warm currents from low latitudes would 
extend to the highest latitudes. There, they would 
cool to some extent, sink to the bottom, and flow 
beck to lower latitudes as deep currente. This ex- 
tended activity would produce a more uniform tem- 
perature throughout, and also increase the tempera- 
ture of the bottom of the oceans‘. 
~ To verify these considerations, two samples of 
benthonio Foraminifera from a deep-sea core of 
Tertiary age were analysed for palsotemperatures. 
This core was obtained by the Deep-Sea Swedish 
Expedition of 1947-48 in the eastern central Pacific. 
The geographical co-ordinates of-the locality are: 
15° 34’ N., and 127° 11’ W. The depth of the ocean 
bottom is 4,725 m., and the length of the core 848 am. 
The core a truncated sequence of Tertiary 
.pediments', of probable Oligocene age. Truncation 
was caused by deep current abrasion or possibly by 
slumping. ‘The missing included at least 10 m. of 
Pleistocene and Late Pliocene sediments, and sań un- 
known thickness of older deposits. The Foraminiferal 
fama is poor.  Benthonio Foraminifera are pre- 
dominantly represented by Nodoeeriing in fragments 
and some Rotaliids. These Foraminifera are rather 
large and thick-walled, the average diameter of the 
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larger Nodosariine being about 70Dyu (1 Dy, a 
length unit particularly convenient in micropalwonto- 
logical work, is equal to 0-01 mm.). Pelagio Foram- 
inifera include scarce, amall Globigerinidas. 

Of the four les from this core made available 
to us by Dr. G. henius, three contained enough 
benthonio F'or&minifere for the analyses. Thè benth- 
onio testa were treated &ocordig to our standard 
technique’. Microeoopic examination of thin sections 
gh: no indication of reorystalliration. 

The depths below the top of the oore, the value of 
*, and the corresponding temperatures, are given in 
the acoompanying table. 


2-10 









Post-depositional isotopic exchange between the 
caloram carbonate used in the teste’ and see water 
does not seem to have occurred. In fact, if such an 
eri took place, the much lower'temperature 
of the sea, water during the Pleistocene and the 
Recent would have increased the original values of 8 
in our material, with consequent lowermg of the 
calculated ; ; although probably not to 
the full extent, of the influx along the bottom 
of polar waters having a lighter isotopio oompoeitign. 
Considering our results, however, it is apparent that 
the original temperatures could not have been much 


er. 

The resulta seam to show, therefore, that greater 
mixing of the oceanic waters occurred in non-glaoial 
times and, for these periods, this gives more general 
validity to calculations of S ncs based. 
on our standard formula. It also weight to the 
point repeatedly streaséd' by geologista that ‘the 
climate of the earth was much more uniform in 
non-glacial times. 

We are indebted to Dr. G. Arrhenius for having 
made available to us the material from which the 
results presented here were obtained. 

` O. EwILIANI 
G. EDWARDB 
Institute for Nuclear Studies, 


University of Chicago. Feb. 19. 


1 . 
* Hmiliani, O., and Epstein, B., J. Geol., 61, 171 (1953). 


Cosmic-Ray Intensity and the Temperature 
of the Upper Atmosphere 

Ir is well known that the intensity of the hard 
component of the cosmic radiation at sea-level 
changes with changing atmospherio oonditions.. The 
existing correlation may be expreased by means of & 
lineer equation : 
(I — D[I = aB — B) + b(E — B) + «T — T), (2) 
where I is the intensity, B is the air preasure at sea- 
level, H is the height of the pressure level which 18 
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chosen to represent the average &itmoepherio depth 
of meson production, and T is the temperature just 
below this level. A bar abov® a quantity denotes 
its mean value. 

The first term of equation (1) is due to the &beorp- 
tion in the atmosphere. The second term is due to 
the decay of mesons in flight. The third term was 
first introduced by Duperier!. The observed positive 
correlation was interpreted as being due to com- 
petition between decay and capture of the m-mesons. 
The probability of decay into a u-meson is: 


OP wl — pL.[R., (2) 


‘where p is the density of the air, Lx is the mean 
range of the x-mesons before decay and Ræ is the 
mean free path for nuclear abeorption. It is assumed 
that pLa < Re, a8 is the case in the upper atmosphere. 
Equation (2) shows that this effect must give rise to & 
positive correlation between I and T. However, the 
corresponding temperature coefficient, o, = dP/dT, 
could not acoount for more than one-third of the 
observed affect*. 

I wish to point out and discuss two other effects 
which may together be responsible for the apparent 
discrepancy. In order to simplify the discussion, we 
will &asume that all n-meeons are produced at the 
same atmospheric depth of h gm.am.-* (see die- 
gram), Because of short mean life of the x- 
mesons, most p-mesons will be produced very close to 
the same level. The two other pressure-levels shown 
in the diagram will also be used in the discussion. 
The variable H in equation (1) denotes the height of 
the level at ¢, gm.cm.-*, and T denotes the mean 
temperature between this level and that at t, gm.am.-*. 


Reference level for H 





Productlon level 






Sea level 


If the levels t, and &4 do not ooinoide, the height of 


the meson-producing layer will be a function of both 
H &nd T. This give rise to an additional tem- 
perature ocefficient : 
.l dz 
^ 7 pam e 


where L, is the mean range of the -mesons before 
decay. If # > #,, then c, > 0, and vice versa. 

When traversing the atmosphere, the p-mesons 
lose energy, and their apparent mean life will de- 
crease. Therefore, between the levels f and #, the 
mean range L,' before decay will be greater than 
the mean range L,' between i, and sea-level. If now 
T inoreases, the distance y must, imorease while s 
must decrease, which gives rise to & positive tem- 
perature effect. Hence 


a-(t-2)% (5) 
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will give an estimate of the order of magnitude of 

As Duperier! has measured c for the.two cases 
t; = 50 mb. and #, — 100 mb., we will also caloulate 
c for these two values of t, For the same reason 
we chose 4, = 200 mb. (1 mb. = 1:02 cm.-*). As 
the meson-producing radiation is absor exponent- 
ially:, with & mean of 120 gm.om.-*, the 
average depth of production is 4, = 120 gm.cm.-*. 
The value of L, has been calculated from Duperier's 
height coefficient’, b = 8-48 per cent per km., which 
gives L, = 28-8 km. From the known energy loss 
of the p-mesons in the , we then get 
L, = 88:4 km, and Ly” = 28.2 km. Then we use 
the relation L«/L, ws ta/ts, where tx and Ty are the 
real mean lives of the two kinds of mesons, to obtam 
Lx = 0.868 km. For Rx we use the geometric mean 
free path, which is 60 gm.cm.-! ın air. Thus we have 
certainly not under-estimated o,. The values of 7x, ty 
and other necessary constants were taken from 
Rossi's recently published book*. 

The resulta are, in per cent per deg. C.: 


h = 100 mb. ta = 50 mb. 
6 . 0-052 0-052 
Oo 0019 0-090 
h 0 -008 0-008 
o 0-079 s 0'150 
Duperier 0-075 + 0 010 0-143 + 0-015 


Duperier's results have been inoluded for com- 
perison. The agreement is very good. However, 
one must not forget that the calculations were based 
upon & very amplifled model of the coamic radiation. 
It is possible that the resulta of a more exact 
caloulation would not agree Bo well with the experi- 
mental temperature coefficient ; such a calculation 


i HARALD TREFALL 


2 Dupemer, À., Proc. Phys. Soc., A, 6B, 684 (1919). 
1 Dupener, A, J. Atmos. Terr. Pkys., 1, 206 (1051). 


.' Romi, B., “High-Energy Particles’, 628 (Prentice-Hall, 1962). 


Scatter Fringes of Equal Thickness 


Ir is possible to test an optical system by means 
of white-light interference between two or more 
wave-fronts which have been scattered by equivalent 
obstacles out of the same collimated beam. 

Consider, for example, an optical system in which 
a small portion of the fleld is strongly illuminated 
with white light. If a soreen of moderate soattering 
power (say, & microgoope slide which has been 
aluminized while m oontact with a piece of lens 
tissue) is introduced into the entrance pupil, then 
the observer sees the remainder of the fleld stop 
illuminated by & diffuse diffracted halo. If & second 
exactly conjugate screen is placed in the exit pupil 
80 that it appears identical with the image of the first 
screen except for imaging errors and for some relative 
displacement, white-light fringes are farmed on the 
fleld stop by the two scattered beams. 

Where the firat screen is seen imaged without 
sensible error, for example, by a plane mirror, the 
fringes observed are of equal inclination, well-known 
examples being Newton's diffusion fringes and 
Quetelet’s rings. If, on the other hand, the first 
screen. 18 being imaged by an imperfect and 
is adjusted to nominal coincidence with ita fellow, 
corresponding fringes of equal optical thickness are 
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- produced. Light scattered by the first screen suffers 
distortion by the system to form the error wave- 
front; but the second or reference wave-front is 
substantially free from error ainoe its parent beam 
has traversed that system in concentrated fashion. 


The fringe pattern therefore ta the wave- 
front error with which the entrance is being 
imaged on to the exit pupil, a bright achromatio 


fringe covering those 
the transit time is t 


rtions of the fleld for which 
game aa for the directly 


The practical possibilities of these fringes of 
thickness do not seem to have been explored. For 
optical testing they have one advantage in that they 


do not lose contrast in the presence of considerable 
tilt or asphericity. Of particular interest is their 
application to imaging systems of unit magnification 
such that one soreen is (1) imaged by a through type 
or ye qr system on to an identical replica ; 
(2) i back on to iteelf enantiostigmatically ; 
or (3) repeatedly ‘imaged on to itself in a multiple- 
beam arrangement. 

Preliminary experimenta on the first two types 
suggest that the fringes may be useful for testing 
large mirrors, camera lenses and microscope object- 
ives, and possibly for mterference microscopy. The 
fact that the fringes are self-oompensating for peth- 
length and, in the second case, for odd azimuthal 
errors suggests various engineering ’ applications. 
Further investigation is taking plaoe. 


J. M. BURE 
H. H. Wills Physical Laboratory, 
Royal Fort, Bristol 8. 
Deo. 9. 


‘Kramer and Russell Effects with Single 
Crystals of Zinc 


A sHort while ago, Kramer! directed attention to 
the fact that abraded or worked metal surfaces emit 
negatively charged particles which oan activate an 
open sadia Geiger-Mtille? counter operated in air. 

assumed the-particles to be electrons, emitted 
owing to phase changes oocurring on- the freshly 
disturbed metal surface.  Haxel, Houtermans and 
Seeger! confirmed these observations, but offered 
an explanation based on adsorption phenomens. 
Gobrecht and Barsch? brought forward evidence that 
changes of phase are not directly responsible for the 
phenomenon. Work st the Mechanical Engineering 
Research Laboratory confirmed the previous observa- 
tions, but also established by meaguraments of ionic 
mobility that the particles g the counter are 
oxygen-molecule ions. It was er found that the 
‘active’ areas behave essentially as having & lower 
work function than is usually ascribed to the par- 
ticular metal.  Abraded specimens or evaporated 
films gave thermionio oounta at lower temperatures 
and photoelectric counte at longer wave-lengths than 
aged or unabraded surfaces of the same metal. 
illustrate this. Single crystals of rino (kindly given 
to us by Dr. A. J. W. Moore) were cleaved in the 
(0001) plane. One of the cleaved surfaces was abraded, 
whereas the other was left undistutbed. Both sur- 
faces were mvestigated by means of an open-ended 
Geiger-Müller counter operating at & preasure of 
10 cm, of mercury (9 am. mercury of air + 1 cm. 
mercury of ethyl alcohol). The response of the 
two surfaces to daylight through glass (with most 
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of the ultra-violet wave-lengths out off) waa de- 
termmed. Great care was taken to make the 
geometrical and illumination condrtions identical in 
both experiments, and alternate counts were taken 
from the two surfaces in order to take account of 
the decay of the response. To eliminate stray flelds 
from the counter, & rino grid was interposed between 
counter and specimen and operated at a positive 
potential so that the fleld between the specimen and 


s grid was 20 V./om. Under these conditions, the 


cleaved surface gave 40 counte/min., whereas th 
cleaved and abraded surface gave 275 counte/min. , 

The cut-off wave-length for the photoelectric 
response of zino lies normally well in the ultra-violet! 
at about 8000 A. The fact that the cut-off wave- 
length had been shifted into the visible spectrum 
to about 5000 A. indicates that the abrasion procesa 
produces, on the surface, areas of low work function, 
possibly by the intermingling of oxide and metal 
phases. 

The behaviour of the surfaces was further oheaked 
by means of the Russell effect, which, as has pre- 
viougly been ‘, is usually associated with 
surfaces giving counts. Another aifigle crystal 
of zimo was treated as in the previous experiment. 
Both the cleaved and the cleaved and abraded gur- 
-faces were exposed to an Ilford Q plate for 20 hr. 
After development the image shown in the acoom- 
panying Photograph was obtained. The cleaved and 

surface gave & very dark image, whereas 
the cleaved surface gave scarcely any image. 


i = 


(a) Cleaved (b) Cleaved and 
abraded 


These and other experimenta of similar nature lead 
us to believe that the abrasion of metals causes the 
formation of sites of low work function, and that theee 
sites are responsible for the so-called Kramer effect. 

L. GBUNBHRG 
N K. H. R. WaimsuT 
Lubrication Division, 
Mechanical Engineering Research Laboratory, 
Department of Boientiflo and Industrial Research, 
Thorntonhall, Glasgow. 
Deo. 10. Y 
$ Li ” 3 BS 
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* Haxel, O., Houtermans, Y. G., and Seeger, K., S. Pkys., 180,100 (1051). 
* Gobreoht, H., and Barsch, G., £. Phys., 188, 129 (1053). 
* Grunberg, L., and Wright, K. H. R., Natwre, 170, 456 (1953). 


The New Classical Electrodynamics 


Exoupt for a gauge-fixmg condition, Dirac’s recent 
“theory? oo: nds to the natural form of Maxwell- 
Lorentz el ynamios for very i streams 
of charged corpuscles all with the same constant mass 
p and charge c; the velocity fleld in the stream is 
supposed to be continuous and differentiable. The 
ratio wfe is written b; here,’ is the measure of u in 
energy unite: p’ = po’. (We call this first special 
form of the theory the superconductive theory, Binoe 
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ita equations will be seen to be entirely equivalent 
to those of the relativistic form of the Maxwell- 
London theory when only supercurrenta are present. 
As not all electrodynamios is superconductive, this 


theory is insufficiently general.) It is evident intuit- el 


ively that in the uniform stream theory?, where i. and 
t are everywhere constant, & non-trivial electrostatics 
is impossible ; for example, it is not poasible to describe 
as a statio situation a charged dielectric, or any 
system with & which appears at rest 
macroscopically. For this and other reasons, oon- 
nected with the existence of more than one kind of 
elementary particle, one is led to generalize the pre- 
3 quantum theory by allowing the mass » and charge e 
to be variable in space-time. Such & theory may be 
called the general stream theory, and will be con- 
sidered elsewhere. Here we confine ourselves to dis- 
cussing some characteristic physical consequences of 
(a) the equations of motion, and (b) the gauge oon- 
dition of the uniform stream theory. These follow 
from the assumption of: 

(a) Differentiability of the 4-velooity fleld v" = 
dy?|ds under the Lorentz law of motion, that is, 

Ag = — kdogds = — kem. (D) 

(b) The requirement that Aa — kta be orthogonal 
to ta, that is, 

As? = bo. 
zoe Pe (in light-velocity units) 
along the world-line y? of any oorpuscle, Aa is the 
electrodynamio 4-veotor potential, and Aa = Aga — 
Aa, is the space-time ourl of 4a ; the comma followed 
by subscript a indicates differentiation with respect 
to the space-time co-ordinate along the a-direction. 

(a) The expression of dva/ds aa va pv? assumes that 
corpuscle velocities at neighbouring points in space— 
time have neighbouring values, and first deriva- 
tives with to space and time exist (except 
possibly for special boundaries and points). It is 
interesting to note that, without some assumption of 
this type, grave difficulties are experienced already 
in the older theory when one tries to obtain the rela- 
tions of macroscopic phenomenological electro- 
dynamics by averaging over the classical electron 
theory in a relativistioally invariant way*. 

It is convenient to introduoe several abbreviations. 
With the kinetic field Va = kva, and the potential 
vau dia c ee LM 

Ba = — Va. (1) 


esa uh ag on kvga? = 0, which 
follows from vpo? = that Sop, the space-time 
curl of Sa, satiafies 
Sav? — 0, (L’) 
while (D) may be written : SpV? = 0. (D’) 
(b) The physically observable electromagnetic fleld 
Aap is invariant under the addition to Aa of an arbit- 
rary gradient Ga and allows the freedom to impose 
& gauge condition. In the t theory, the ahoeen 
condition (D) relates the to the c? and henoe to 
the obeervable 4-current nea of classical electro- 
dynamics. It seems most natural to interpret this 
current density J" as the manifestation of concentra- 
tion and velocity in the stream of corpuscles. Thus 
we may write: 


Jem Nae miys a= Nek = Net, 


(D) 


(2) 


where N, the oorpusole concentration, represents at 
each point the number of corpuscles contained in a 
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unit oo-moving volume (that is, moving along with. 

the local stream). N (or A) is a scalar density. 
Dirac! considers that only the ratio e/m 
(s/n) should enter into a prequantum theory of 
ics, ib seems rather more likely, as 
iun haa remarked, that “the classical radius of 
the electron” 6*/mc" should also appear; this quant- 
ity occurs in theories of phenomena which are gener- 
ally regarded as classical, for example, in the (J. J. 
Thomeon) scattering of long electromagnetic waves 
by loosely bound electrons. We see that, with our 
interpretation, the field variable à = No* («z'/uc!) 
does indeed introduce the characteristic length e*/po" 
in a natural way. In fact, this length signifies the 
ratio of the current value associated with a mov- 
ing oorpusole to its kinetio field value. In the 
ductive theory, V° = A“, and à corresponds 

to 1/A, where A is the London parameter’, For an 

ordinary macroscopic nduotor, A aa l0?! seo 
and, setting s'/uo* a 3 x 10-3 om., we find 7 
N x 0:4 x 109 m>, 


or the number of ‘superconducting electrons’ is of 
the same order óf magnitude as the number of 
atoms in a volume element. 

We turn now to the kinetio consequences of the 
stream theory. These may be described in the 
following geometrical way. Any biveotor at & point 
in the 4-dimenai is representable either by a 
single plane patch of ares or, at most, by two mutually 
perpendicular plane areal patches. (L/) means that 
the bivector Sas is totally perpendicular to the time- 
fis vootar VP and da disseboré aniplaniar Sad 
like. Now with the condition (D'Y, Sp is also 
made [I icular to VP. Sa then lies in the plane 
of ita own curl, that is, 


SaaS, + SpypSa + SyoSp - 0, 
and this is the necessary and sufficient condition 
that, with an integrating factor, Sa becomes propor- 
tional to an irrotational vector : 

B Se - = (D 
This is the form which Dirac uses as the besis of his 
variational development’. It is evident that the 
surface X; determined (E = constant, 7 = oon- 
stant), ét any point, is integral manifold of (L) 


and of 
Sady* = Edn = 0 (D) 


taken together. In other words, all world-linea or 
path curves satisfying (L) and (D) pessing through 
the given point lie on what formally appears to be & 
two-dimensional surface? X. There is an apparent diffi- 
culty here from & physical point of view 1n that this 
seams to restrict unduly the possible motions of oorp- 
uscles. This difficulty is removed when we remember 
that £ is definable by its property of being totally 
perpendicular to the space-like plane of Sop at the 
given point. But Sos at the given point does not 
define & unique plane in space-time, since it depends 
also on the components of the vortiotty Vas, tham- 
selves determined by the velocity and its derivatives. 
In fact, in the uniform stream theory, the 
variety of possible world-lines thro & point is the 
same as that of the poasible trajectories in the 
traditional Lorentz particle theory. The actual 
restriction brought in by the condition of continuity 
and differentiability of V" appears in the initial 
oonditions, that is, nei corpuscles must be 


Sasigned neighbouring velocities, so that bundles of 
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kh! 
corpuscles may diverge or converge only in a gradual 
manner, . 

The case is otherwise in superconductive electro- 
dyneznios. The possible velocity distributions (and 
' magnetic fields) associated with a given electric fleld 
are much more restricted. Here an eigen-function 
problem presents itself which will be dealt with 
elsewhere. 

, M. AvRAMY MELVIN 

Palmer Physical Laboratory, 

Prmoeton University, 

Princeton, N.J.* Aug. 5. 

* Present address: Florida State University, Tallahassee. 

1 Dirac, P. A. AL, Proc. Roy. Soc., A, 209, 201 (1981). 

* Dirac, P. A. M., Nature, 168, 005 (1961) ; 169, 146 (1962). LeCouteur 
K. J., Nature, 109, 146 (1962). 

* Dirac, P. A. AL, Proe. Roy. Soc., A, S18, 850 (1968). 

$ Prva disouaion with B. pers 

- Review, 78, 024 (1047). 

* Born, M., Netwre, 189, 1105 (1052). 
*London, F., “Superfiuids’, 1, 29 (Wiley, New York, 1050). 
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. Formation of Sillcotic Tissue 


ELECTRON micrographs of normal connective tissue 
reveal & very fine protein network superimposed on 
& much ooarser network!. The interstices are filled 
with protofibrils and mucopolyseccoharidio acids of 
high molecular weight. Fibrous connective tissue is 
produced when lung tissue is degenerated by silica 
partiales, the silicic acid formed by the dissolution 
of the silica probably being involved, and the possible 
analogy between the role of ailioio acid and that of 
the mucopolysaccharides is evident. 

Day*? has shown that the resistance of thin sheets 
of tissue to the passage of saline is 
when m i 


chondroitin sulphuric acid again reduces the tissue 

bility. Using Day’s technique, we find that 

ute slicio acid solutions behave in a similar 
manner to chondrortm sulphuric acid. 

The lower orifice of a vertical tube was covered 
with & membrane of loose connective tiasue taken 
from & rat. Filing the tube with saline, the time 
required for the passage through the membrane of a 
predetermined volume of the solution was measured. 


es voo 
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Time (hr.) 
uronidase added ; B, salme added, O, sillefo acid added ; 
aS D, saline added : 
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The permeability of the membrane was low. Tho 
addition of hyaluronidase to the saline caused a 
considerable inorease in flow; but Miet ipd &ddi- 
tion of & dilute silicio acid Bol restored original 
low rete of flow or even rendered the membrane leas 
permeable than it was originally. A typical result 
is shown in the accompanying graph. à 

It is poasible that when pathological chadges are 
initiated by the inhalation of silica, sgilioio acid 
fanctions as an interflbrillary substance analogous to 
the mucopolysaccharides. The silica particle may 
thus take the role of the cell producing the macro- 
molecules. In normal fibrous tissue, the muoo- | 


af 


ducing macromolecules analogous to the polymilioio 
acids, can cause similar pathological changes. 

We are indebted to the British Steel Founders’ 
Association for financial assistance and to Benger 
Laboratories, Ltd., for gifts of hyaluronidase. 

i P. F. Horr 
B. G. OBBORNE 


University, Reading. 
l'Wasserman, F., Anat. Rsc., 8, 145 (19061). 
* Day, T. D., J. PhpnoL, 117, 1 (1952). 

* Day, T. D., Natwrs, 186, 785 (1960). 
* Gerah, I., and Oaiehpele, H. R., Amer. J. Anai., 85, 457 (1949). 


* Mancini, R. H., and Buoerdote de Lustig, H, J. Nai. Cancer J 
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The Department of Sclentific and Industrial ^ 
Research and Aslib 


Tas leading article in Nature of April 25 pointa 
out that the report for 1951-52 of the Department 
of Scientific and Industrial Research doea not include 
& justification for the Department’s grant to Aslib, ` 
and the possibility of overlapping between 
Ashb and the Intelligence Division of the De 
ment. It is right to say at once that this ility ~ 
is constantly borne m mind by the Oo il of Ashb, 
which has the advantage of close and continual con- 
tact with the Intelligence Division. Part of Aslib’s 
activity is as & clearing-house between its own mem- 
bers, who include thoee concerned with informatio: 
and library techniques in scientific and industrial 
and also in other fields ; part consists in organizing 
the exchange of information on methods of docu- 
mentation and publishing the resulta of investigations 
into them ; part again in the promotion of training in 
these ‘techniques. These things, it is believed, are 
outside the present scope of the Intelligence Division. 
In other &otivities—some of them carried out under 
contract with the Department of Scientific and 
Industrial Research—there is danger of overlapping ; 
but it has been kept in mind, and it is hoped with 
some confidence that it has been avoided. 

G. WoLzpen 
(Chairman of Council) 
Lexw Wirnsow 


(Director) 
Aslib, , 
4 Palace Gate, 
London, W.8. a 
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STATE SUPPORT FOR 
SCIENTIFIC RESEARCH 


HE National Science Foundation wab established 

in the United States in 1950, and is, in some of 
ita functions, the counterpart of the Department of 
Scientific and Industrial Research in Great Britain. 
Thus it awards & substantial number of scholarships 
and graduate fellowships in the sciences, promotes 
the exchange of scientific information, assesses 
scientific investigations undertaken by Federal estab- 
lishments and so on. The allocation of Federal monies 
for research purposes is in the hands of the National 
Science Board, conmsting of twenty-four persons 
eminent in science, medicine, engineering, agriculture, 
education or public affairs; these men, and the 
executive director of the-Board, are appointed by 
the President of the United States and the 
appointments are confirmed by the Senate. The 
first chairman of the Board was Dr. J. B. 
Conant, now U.S. High Commissioner in Western 
Germany. 

The second annual report of the National Science 
Foundation*, for the fiscal year 1952, has a foreword 
by Dr. O. L Barnard, now chairman of the National 
Science Board, who insiste that the present restriction 
of appropriations to & maximum of 15 million dollars 
in any year seriously Imits the capacity of the 
Foundation for carrying out effectively ite statutory 
directives ; sufficient funds for the full development 
of the potential scientific man-power resources of the 
United States have riot been available, and Dr. 
Barnard maintains that man-power is the critical 
factor. The proportion of the population potentially 


‘capable of assimilating the training required of 


scientists, or possessing the curiosity, interest and 
ambition to pursue efective scientiflo careers, is 
Strictly limited compared with the need for such 
trained individuals in the development of funda- 
mental science. Moreover, social organization and 
Bcientiflo development have now much reduced earlier 
limitations on the rate at which practical results 
could be expected to come from the application of 
sci ; and this justifies a greater expenditure of 
wer, resources and money solely for the 
extension of knowledge and development of funda- 
mental soientiflo idens for their potential, if not 
immediately apparent, practical signiflcance. 

Dr. Barnard’s generalization that we have reached 
the stage when the maintenance of an expanding 
pool of tested scientific knowledge is good economics, 
as well as indispensable in the effective utilization of 
the world’s natural resources for the needs of an 
increasing and under-nourisahed population, and 
essential for military or economio security, is as valid 
in Great Britain as in the United States; though 
with the reservation that, in Great Britain, finanoe 
and economic resources are perhaps of greater 
signifloance than, as in the United States, man- 
power. Nor would it appear that the significance of 
fundamental science for our national life, indeed for 


* Second Annual Report of the National Bolenoe Foundation, Facal 
Year 1952. Pp. wil+77. (Washington, D.C.: Government Printing 
Office, 1053.) 30 cents. 
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our international interests, is better understood in 
Britain than in the United States. Dr. Barnard can 
find greater encouragement in the support of the 
saientiflo community during the Foundation’s difficult 
initial period than could the Advisory Counci -for 
Scientific and Industrial Research in ita recent’ 
report. Neither the Department nor the Foundation 
can hope to be effective without the actave support 
of scientists and of their institutions. 

Dr. Barnard refers also to the danger, inherent in 
any government organization for promoting basio 
science, which lies in ita propensity to exercise the 
kind' and degree of control appropriate to research 
and development more, closely related to immediate 
practical ends. ‘That danger is known in Great 
Britain, and here again the chief safeguard, as he 
remarks, in addition to the integrity and under- 
standmg of the director and members of the Board, 
is the extensive, active co-operation of scientists in 
general. Like the Department of Scientific and 
Industrial Research with its advisory boards and 

` assessors, the Foundation depends for wise judgment 
- of the merits of scientific research proposals upon 
"^ the personal advice of those most competent and 
respected in their various flelds, and the collaboration 
of scientists is also indispensable to the Foundation 
in evaluatmg scientific progress and scientific needs. 
This is & task of great delicacy, and m seekmg, as 
required by the Act, to evaluate scientific progress 
and locate fields that need scientific development, 
the Foundation must rely upon such collaboration if 
it is to avoid the dangers of mdirect control, too 
strict adherence to scientific orthodoxy or discourage- 
ment of independent research in flelds of great 
potential importance. ' 

Apart from ite operational responsibilities for the 
support of basic research in the sciences, the enocur- 
agement of young scientific talent by the award of 
graduate fellowships, the improvement of science 
teaching and broadening the. flow of scientific 
information, for which the Foundation has had to 
devise suitable and effective techniques, the ‘report 
records definite progress by the Foundation in both 
the fact-gathering and the analytical phases of policy 
development. During the year, the F ion 
started, as the firsb.of a continuing series of fact- 
gathering studies under a newly established Pro- 
gramme is Office, to compile statistical 
information on Federal obligations for research and 
development et non-profit mstitutions. Other studies 
will be concerned wrth the organization of Federal 
agencies for research administration and with their 
budgets for research and development, the content 
of their research progrdmmes and the impact of 
Federal support of research upon industrial develop- 
ment and upon oolleges and universities in ‘the 
United States. The Foundation is also supporting 
an investigation by the American Physiological 
Society on the content and scope of the physiological 
sciences, the role of physiology in the realm of 
education, the professional personnel in the field and 
the scientific contribution which may be expected of 
phymology over the next few years and present plans 
to achieve it. » 
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Besides this, the Foundation has undertaken some 
short-range studies on scientiflo topics which are 
urgent from the point of view of national defence, 
welfare or scientific promise. The aim in such studies 
is to determine the extent and kind of Federal 
support and the outlme of basic research needed to 
make the most rapid progress. Examples cited are 
the studies of the status, need and potentialities of 
basic research in high-température physics, chemistry 
and metallurgy, and on the utilization of solar energy 
from the point of view of both the biological and the 

- physical sciences. 'The Foundation is also making a 
full inventory of existing scientiflo and technical 
knowledge and research on techniques and instru- 
mente Yor exploration for minerals. $ 

Even this brief summary indioetes that, in framing 
both ite short-term and its long-term policy, the 
National Bcienoe Foundation is going far beyond the 
surveys in 1938 and 1940 of the National Resources 
Committee and the National Resources Planning 
Board, respectively, and is covering ground that in 
Great Britain, at least in part, is dealt with by the 
Advisory Council on Scientific Policy and by the Select 
Committee on Estimates,-for example, in ita report 
during the seasion 1946—47 on expenditure on research 
and development. As-the President of the United 
States emphasized in a message to Congreas in 
January 1952, on the basis of these studies the 
Foundation will formulate a broad national policy 
designed to assure that the scope and the quality of 
basic research in the United States are adequate for 
national security and technological progress. The 
Foundation 18 responsible for a contmuing analysis 
of the whole national effort in basic research, in- 
cluding the evaluation of the research programmes of 
other Federal agencies. 

Although this conception follows the recom- : 
mendations of the Hoover Cammisaion, it does not 
appear that support for such & policy is any more 
firmly assured in the United States than in Britain. 
The preliminary figures from ite survey of the national 
research effort quoted in this report indicate that 
the national’ expenditure on scientific research and 
development in 1952 was about 8,000 million dollars, 
of which nearly two-thirds came from the Federal 
Government, one-third fram industry and three per 
oent from universities. The greater part of this expend- 
iture, and, accordingty, of the available research 
facilities and specialized man-power, is committed to 
specific programmes, such as the discovery of new 
products and cheaper or more efficient processes. 

This position ia regarded by the Foundation as a 

, serious threat to the security and future well-being 
of the United States. Great advances in science have 
seldom come from such applied research, and, in the 
view of the Foundation and ite advisory groups, the 
corner-stone of national scientific policy is to secure 

* adequate support, in terms of scientific workers and 
facilities, as well as funds, for basic research in the 
sciences. The Foundation, moreover, is intended to 
become, ultimately, the principal agency through 
which the Federal Government gives support to basic 
research that is not directly related to the statutory 
functions of other Federal agencies, and specifically 
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ib is responsible for stimulating or sponsoring basio 
research in subjects which might otherwise receive 
insufficient attention. Adequate general support of 
basic research and training m the sciences con- 
stitute, the Foundation remarks in this report, & 
defence in depth which is eesential for the establish- 
ment and maintenance of technological supremacy— 
or perhaps one might better say, excellence. 

By the end of 1952 the Foundation was in a 
position to take the lead in Federal support of basic 
research, both by considering support of such research 
in flelds receiving madequate attention and by 
stimulating or sponsoring such research in scientific 
subjects of general i:mportanoe to other Federal 
agencies. In doing this, however, the Foundation 
fully recognizes the extent to which success in 
frammg & national science polisy depends upon the 
full co-operation of scientific men in educational 
institutions, in industry and in the Federal Govern- 
ment service. It claims no monopoly of constructive 
thinking on these problems; but it is already clear 
that the Foundation’s assertion that it can accelerate 
the formulation of policy and buttress scientific 
progress, particularly to meet the unique requirements 
of the United States, is fully justified. The Foundation 
points out that, as a country, the United States do 
not fully appreciate the rmportanoe of basic research 
to technology, tending to reverse the technological 
sequence—basic research, applied research, develop- 
ment. When all allowance is made for differing 
conditions in the United States, the experience of 
the Foundation cannot fail to provide much that is 
helpful as well as interesting to those responsible for 
the formulation of scientific policy in Great Britain. 
The progress of the National Science Foundation and 
the success of ita efforts to correct the lack of balance, 
especially m times of crisis, between the support of 
basic research and applied research and development, 
will be watched and followed with keen intereat. 


THE PROGRESS OF ELECTRONICS 


Advances In Electronics 

Edited by.L. Marton. Vol. 8; pp. xii+357; 7.50 
dollars. Vol. 4; pp. x 344; 7.80 dollars. 
(New York: Academic Press, Ino.; 
Academic Books, Ltd., 1951-52.) 7 


LTHOUGH there has been & certaim amount of 

resistance to ita introduction on the part of 
physicists and electrical engineers, the term ‘elec- 
tronics’ has now become well established as somewhat 
loosely defining & portion of the field of electrical 
science. The developments that have taken place 
in this subject during the past decade or so have 
been so rapid and extensive that the desorption of 
the resulta achieved occupies a relatively large 
portion of the scientific and technical literature of 
the present time. It was with the object of producing 
a guide to the research worker anxious to acquai 
himgelf with advances in related fields that publioe- 
tion began a few years ago of & series of volumee 
entitled ‘Advances ın Electronica” under the editor- 
ship of Mr. L. Marton, of the National Bureau of 
Standards, Washington, D.C. The first volame was 
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published in 1940 (see Natures, 163, 803; 1949) and was 
followed a year later by Vol. 2 (Nature, 189, 50; 1952). 

In the preface to the first volume, an explanation 
is given of the diffloulty which confronted the board 
of editors in deflnmg the scope of the subject with 
which they intended to deal. It was decided to limit 
the scope of their work to the publication of critical 
and integrated reviews of speciflo topios in tho fleld 
of physical eleotronios and in selected branches of 
engineering electronics. In connexion with the latter, 
it was desired to keep to & reasonable minimum dis- 
eussion of the instrumental &nd circuit teohniques 
which are associated with electrome devices and 
which form the subject of & large part of the current 
technical periodical literature. 

In view of the fact that Vol. 3 in the series was 
published in the first half of 1951, and Vol. 4 
late last year, it would seem that it is the ambition 
or intention of the editorial board to make this an 
‘annual series. Furthermore, it is to be noted that, 
whereas in the first volume all the contributors wore 
drawn from the United States of America, some of 
the contributions in the two latest volumes are by 
eminent men of science and engineers in Britain and 
France. 

The first contribution in Vol. 8 is on fleld emission 
microscopy, by F. Ashworth, and this summarizes 
the experience gained in the investigation of tho 
possibilities of the field-emission microscope, which 
under suitable conditions may achieve resolving 
powers of atomic dmmensions and magnifications up 
to a million. The next chapter, on velocity-modulated 
tubes, brings together the combined experience of 
four workers in France and California in & review of 
the theory and mode of operation of the klystron 
whioh has proved so useful in the generation and 
amplification of electrical oscillations at frequencies 
from & few hundred megacycles per second upwards. 
There follow two papers on the electronic theory of 
the plane magnetron, by L. Bnillowm, and of tho 
cylindrical magnetron, by L. Brillouin and F. Bloch ; 
theee should prove to those concerned with tho 
design and development of this type of tube, which 
seems almost indispensable for the generation of 
considerable powers at extremely high frequencies. 
The more practical developments in small electronic 
components are dealt with in two contributions from 
the National Bureau of Standards under the titles of 
tube miniaturization, by J. E. White, and sub- 
miniaturization techniques, by G. Shapiro. The last 
three contributions are more directly related to somo 
of the developments in modern electrical com- 
munications, and the ever-present problem of securing 
an adequate signal as free as possible from any 
accompanying and disturbing noise. The principles 
of pulse code modulation are reviewed by H. F. 
Mayer; modern methods of network synthesis aro 
summarized by E. A. Guillemin; and & timely and 
useful critical examination of communication theory 
is presented by M. Leifer and W. F. Schreiber as a 
conclusion to the volume. 

The fourth and most recent volume opens with & 
theoretical paper on electron soettering in solids, by 
Prof. H. 8. W. Massey, who discusses elastic and 
inelastic scattering of fast electrons in solids and also 
multiple scattermg and diffusion, and the relative 
importance of the different prooeaseg which determino 
the electrical resistance of metals, alloys and semi- 
conductors. Next follows a contribution by G. A. 
Morton on the scintillation counter, one of the most 
valuable Lools in the field of nuclear research for tho 
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detection’ of bigh-energy radiations. This discussion 
indicates the general principles of the ‘phosphor 
crystal radiation-deteotor, and ite uses and limitations 
for counter purposes. The article should prove & 
useful starting-point to those concerned with im- 
proving the ormAnoe -and reliability and the 
range of applications of the scintillation-counter. 
The randam motion of free electrons in a conductor 
or the emission of electrons by the cathode of a 


vacuum tube gives rise to those spontaneous fluctun- . 


tions of electricity now generally known as ‘noise’. 
In an article on fluctuation A. van der 
Ziel reviews the Fourier analysis of the subject and 
the application of the phenomena to various gener- 
ators, Including vacuum and gas-discharge tubes, and 
diodes and transistors. The scope of the 
ject covered is perhaps indicated by the fact that 
the list of references at the end of the contribution 
includes ten books, seven review pepers and some 
ninety original papers. The subject of eleotronio 
digital computers is next dealt with by O. V. L. 
Smith, who reviews the recent development of high- 
automatically computers. This 
article includes & peng ee of the machines 
developed in the United States known as ‘Whirl- 
wind’, with ite special electronio storage tube, and 
‘SHAO’, which at present uses mercury line storage 
but is so constructed as to permit the later inoor- 
poration of cathode-ray-tube storage on the eas cin 
developed by F. O. Williams m Great Britain. 
magnetron valve again receives attention in this 
series with & very practical paper entitled modulation 
of continuous-wave magnetrons, by J. 8. Donal, jun. 
The last two papers. in Vol. 4 also strike a more 
praotioal and novel note in dealing with, respectively, 
the magnetic airborne detector, by W. E. Fromm, 
and multi-channel radio ielemetering, by M. G. 
Pawley and W. E. Triest. The devel of both 
these subjects originated during the World 
War; but itis clear that there are civil applications 
of the instruments and techniques described, and it 
is most useful to have these reviews of the progress 
made during the decade. 
In most cases contributions in both volumes 
' , are RUD by & selected bibliography which 
will be u&ble in guiding the research student to 
more detailed knowledge he desires to seek it. 
The volumes are very well presented in & uniform 
style, and there is no doubt that the editor and his 
advisory board are rendering & great service to the 
Bolentiflo community in presenting this series, which 
will fmd an important place on our bookshelves. 
R. L. Bxrrg-Rosn 


ECONOMIC PLANTS OF 
THE WORLD 


Economic Botany : 
A Textbook of Useful Plants and Plant Produote. 
By Albert F. Hill. (MoGraw-Hill Publications in the 


Botanical Sciences.) Second edition. . xii- 560. 
(London: MoGraw-Hil Publishing Oo., Ltd., 1952.) 
585. 6d. 

VERYTHING that helps towards a fuller 


realization and better understanding of our 
dependence on the plant world is of value to-day, 
and the second edition of. Dr. A. F. Hill's well- 
known book will therefore be weloomed not only 
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for itself but also for ite considerable contribution 
towards this end. 

The book may be described, like ita predecessor, 
as an invaluable compendium of useful information 
about useful plants, presented in a way which, though 
Perhaps a little staccato for some tastes, is both 
direct and simple. In general form it closely repeata 
the first edition, but it has been brought generally 
up to date and particularly so with regard to such 
matters as rubber, antibiotics, artificial flbree, new 
drugs and so on. A noteworthy addition is & very 
clear diagram illustrating the modern chemical 
utilizations of wood. 

It is the easiest thing in the world to reproach a 
book for not being what ita author never intended it ' 
to be, and Dr. Hill makes it plam that he does not 
essay to deal with many of the economic and social 
problems of his subject ; but it must nevertheless be 
admitted that the first pages of the introductory 
chapter, which is entitled “The Importance and 
Nature of Plant Products”, do something leas than 
justice to the rest of the book. There is a oertein 
bleakness about them, and a slightly more humanistio 
approach would not only help to illumine the main 
body of the book, but would also put into truer 
perspective some of the author's comments on certain 
agricultural policies and practices. Similarly, in the 
new preface the emphasis is on plante as strategio 
materials rather than on their significance as one of 
the potential ultimate sources of world prosperity 
and ity. It is this emphasis again, perhaps, 
that accounts for the rather unexpected order of 
treatment in the main text, which, beginning with 
the industrial plant-producte such as fibres, wood, 
rubber and the rest, goes on then to drugs and leaves 
food supplies until the last. But as regards thia book, 
these are matters of form rather than substance ; 
and although they may involve some difference of 
opinion, they do not detract from the achievement 
in Dr. Hil's valuable work. It is & book which 
claims a rightful place not only in every botanical 
library but in many others also. 

Rowanp Goop 


" SCIENCE APPLIED TO FOOD 


Food Sclence 

A Symposium on Quality and Preservation of Foods. 
Edited by Dr. E. O. Bate-Bmith and T. N. Morris. 
E xvii+819+17 plates. (Cambridge: At the 
niversity Press, 1952.) 40s. net. 


TS the scientific worker concerned with the study 
of food this book is of particular intéreet and 
value in that it deals mainly with the chemistry and 
biology of food materials, with little ordmary tech- 
nological matter. 

The book is, as the editors state, ‘‘a collection of 
lectures by contmbutors each of whom is an authority 
in his own field”’, and is not offered aa a comprehensive 
text-book of food soienoe. It is such study of the 
fundamentals of food science that 1s properly the 
function of the State-owned research stations— and 
this aspect is a predominant feature in these lectures, 
which give clearly and concisely & record bringing up 
to date our scientiflo knowledge of the subjects dıs- 
cussed. The contributions are written in & simple, 
logical and direct manner, and the information is 
given briefly yet with adequate explanation. The 
style of composition is pleasing and is the same in all 
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chapters, giving & sense of uniformity throughout 
the book. 

The book is incomplete as a text-book on food 
science ; but it does cover & large and & very import- 
ant part of the subject. This will be realized from 
its contents, which consist of & well-balanced 
and thoughtful introduction followed by successive 
cha: on economics, ly and distribution of 
f in the United Kingdom; the prinoipal food- 
stuffs—meat, fish, eggs, freah fruit and vegetables, 
potatoes and cereals ; the basic constituents of foods 
—proteins, lysaccharides and muocoproteins, 
carbohydrates fate; some aspects of quality in 
' foods; the rmioro-organiems ; chemical mechaniams 
of spoilage ; and the principles of food preservation. 
No chapter of the book gives & full account of the 
subject discussed—imdeed, this would necessitate a 
book on each—but what is done is to give information 
and explanation which should advance the intelligent 
application of science to the study and the industry 
of food. 

Though the standard of information and description 
is in general a high one which can be properly under- 
stood and appreciated only by those who have 
considerable scientific knowl and some experience 
of food science, there are included matters such as 
data and statements on well-known teahnioal pro- 
oeduree which, though perhaps essentials of the course 
of lectures, are not so valuable in a book of this 
standard. This is noticeable especially in Chapter 7 
on "The Principles of Food Preservation”, which 
consists largely of such matter, and markedly so in 
the section on sugar preserves, no doubt because 
sugars are relatively simple and well-understood 
constituents of food and because, too, new work in 
thia subject is more associated with their analytical 
separation and measurement—which matters do not 
come within the purview of this book. One point of 
criticiam is that the reader may feel, as I certainly 
did, that in some of the sections there are too 
many references quoted, many of which seem 
unnecessary. E. B. HUGHES 


VESALIUS ON THE BRAIN 


Vesallus on the Human Brain 
Introduction, Translation of Text, Translation of 
Descriptions of Fi , Notes to the Translations, 
Figures. .By Charles Singer. (Publications of the 
Wellcome Historical Medical Museum, New Series, 
No. 4.) Pp. xxvi+152. (London, New York and 
Toronto: Oxford University Press, 1952.) 215. net. 
HE writer of this review is conscious that its 
title may be into a double entendre, 
and indeed it does recall the folowing incident. 
When Harvey Cushing was staying with Osler at 
his Oxford house, familiarly known as ‘The 
Arms", & visitor who called to see them was told 
by Lady Osler that the two Vesalius lunatics were 
in the Bodleian Library. To these two romantic 
disciples of Vesalius may now be added & third, in 
the formidable person of Dr. Charles Singer. 

A detailed annotated translation into English 
or other modern of the whole of the 
“Fabrioa”’ of Vesalius is long overdue, although it 
could not fail to be a profitable enterprise, and its 
paramount importance to the historian of science is 
only too evident. The diffloulty of the undertaking, 
however, ampły explains the y. In faot, it seems 
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as if nothing short of a panel of scholars would 
suffice for the task. Vesalius’s Latin is often bewilder- 
ing, and his meaning may be go obscure as to call 
for very free and imaginative translation, nor does 
he always acknowledge his debta to predecessors. 
Hence the translators must be able to command a 
knowledge of the history of anatomy as it came down 
to Vesalius from the time of the Greeks. A few of 
the figures are also incomprehensible, and even 80 
learned and experienced an interpreter as Dr. Singer 
is constrained to give them up. Some translation 
has already been attempted. We have a beautifully 
printed French version by Verschaffelt of the first 
six chapters (Haarlem, 1924), English translations of 
the last chapter and the preface by Farrington 
(1981-32), German and three Dutch translations of 
the Epitome (1548, 1569, 1583-86, 1647), English 
translation by Saunders and O'Malley of Lib. I, 
Chap. 89 (1946), liah translation of the captions 
of the figures by ders and O'Malley (1950), 
English translation of the Epitome by Lind and 
Asling (1949), and minor fragments by Lambert and 
Hotohkiss (1985, 1042). These, however, touch no 
more than the fringe of the task, and most of them 
lack the indispensable commentary. 

Dr. Singer’s translation is based on the first edition 
of the "Fabrioe" ; but the second edition has been 
drawn upon for corrections and additions. These 
are the only editions for which Vesalius himself was 
responsible. If we may assume that the high standard 
of Dr. Singer’s edition will be maintained m the 
complete work, we shall have a modern version of 
the “Fabrica” of the utmost value, since it could 
no longer be excusable to consult the illustrations 
without studying the text. 

The present monograph opens with an introduction, 
in which the author extols the “Fabrics” aa one of the 

t achievements of the human spirit. Its beautiful 
^ he says, are Vesalius's most permanent 
contribution to science, and they establish exact 
graphic treatment as an essential adjunct of bio- 
logical research, and ag the causa causens of tho 
organic sciences. He, however, emphasizes that 
Veselius’s anatomy is by no means all human. For 
example, the vascular system is derived from various 
animals, and may be roughly described as the venous 
system of ungulates and the arterial system of 
monkeys. The Introduction inoludes a brief analysis 
of the seven books of the ‘Fabrica’, its ‘tiresome’ 
Cieeronian literary style, Vesalius as & physiological 
Gelenist, and Veealius as a discoverer and his debts 
to his predecessors, especially in regard to his work 
on the brain. The excellent diagram of Galen's 
physiological system on p. xix fails to show, what 
Dr. Singer, of oourse, knows full well, that the 
pulmonary artery and precaval vein are afferent and 
efferent to the heart according to Galen, and that 
the anterior projection of the “rete mirabile” is the 
modern chorioid plexus of the lateral ventricle. 

The Introduction is followed by the English 
translation of Chapters 1-12 and 18 of Book 7, which 
deal with the brain and its dissection, after which 
come Dr. Singer’s instructive notes and comments. 
Finally all Vesalius’s figures of the brain are repro- 
duced and their captions translated, to which are 
added some pre-Vesalian brain figures by Laurentius 
(1518), ius (1523), Dryander (1536) and 
Stephanus lished 1546). 

. Singer is to be warmly congratulated on this 
highly important addition to the Vesalian co . 
F. J. Conn 
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The Ss of the Enlightenment 
By Ernst Cassirer. Translated by Fritz C. A. Koelln 
and James P. Pettegrove. Pp. xiii+ 366. (Princeton, 
N.J.: Prinoeton University Press ; London: Oxford 
University Press, 1951.) 40s. net. 

HIS is & translation of Prof. Ernst Cassirer’s 

“Die Philosophie der Aufklärung” (1932). It ie 
very weloome, and the Princeton University Press 
haa produced & result in keeping with a theme. 
The first three chapters give the ‘feel’ of the En- 
lightenment, whereas the rest offer more specific 
information. The appropriate headmgs comprise 
religion ; the conquest of the historical world; law, 
State and society ; fundamental problems of wathetios. 
In all this the reader is confronted by thé age of 
reason, Ree bubbling with enthusiasm and 
seemingly indifferent to the existence of any situation 
incapable of & purely rational solution. Yet his- 
torically it was the heir apparent rather than the 
heir presumptive (for those having eyes to see) of 
the Renaissance and the Reformation. 

To French olarity of thought, the pedigree must 
have seemed wholly adequate ; to British minds, leas 
shaken by the Reformation, ite appeal was perhaps 
more formative than doctrinal. But in any event, 
philosophy had como back, true to type, as à way of 

e, self-liberated from the academic prison. It was 
to swell over everything, conquering and to conquer. 
The epooh cannot, however, be described as basically 

ious (a8 Prof. Cassirer says, undiluted soepticiam 
could never have achieved so much) ; rather was the 
tendency one towards transcondentalism, ey 
in Germany. The paradox of the 
remains—ita rejection of much of the past, ooupled 
with the remarkable stability of a subsequent system 
founded easentially upon'the outeome of & series ror 
severe, and often painful, Spe m 

. I. G. Ravana 

Medieval Loglc 


An Outline of its Development from 1250 to c. 1400. 
By Philotheus Boehner. Pp. xviit180.  (Man- 
chester : Manchester University Press, 1952.) 12s. 6d. 
net. 


HE suthor of this valuable historical study 

modestly claims that he is pointing to a 
our common knowledge, not filling it; but, eee 
he does a good deal more. : His aim is to ahow two 
things: that the traditional logic of the text-books, 
including those of the neo-scholastios, contains no 
more than part of the medieval logic; and that 
twentieth-century symbolic logic 18 a development 
on the same lines as the part that has been missed 
out, and in no sense in opposition to medieval ideas 
as some of ite ments have ined. It was 
Kant, not the ievals, who alleged that logic had 
sprung perfect and fully armed from the brain of 
- Aristotle, as Athena from the head of Zeus. Their 

. view, Father Boehner claims, was that Aristotle had 
devised the “Ars Vetus” and that they were devising 
‘the "Ars Nova”, continuing, developmg and oom- 
pleting what he had successfully begun. The difficulty 
for the student of the present day is that so much 
of the work of the thirteenth and fourteenth oen- 
turies is inacoeasible ; same of it existe only in the 
form of & single manuscript. 

The medieval thinkers developed & theory of 
‘supposition’, of what terms stand for and what 
substitutions can be made, and also a theory of 
‘consequences’, of the relation 'if—then'. William of 
Ockham, ıt appears, used the notion of ‘material 
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implication’, commonly believed to be the invention 
of Lord Russell. Most of their ideas go easily and 
very conveniently into modern notation. Father 
Boehner makes & useful comment on this point. 
“Modern logic has made & decided step forward in 
assuming only a few constants which serve the 
urpose of bringing about an extremely simplified 
. With these constanta, their definitions and 
the rules governing their use, the scholastic theory 
of supposition has disappeared. It has vanished, 
however, at the cost of creatmg a new terminology 
foreign to that of any ordinary language. Though 
the language of logic has gained in olarity and 
precision, it has not been without & price.” 
A. D.R. 


Practical Chemistry for Schools and Intérmediate 
Students 

By J. W. Davis. Pp. xxiv+815. (London: 

Murray (Publishers), Ltd., 1952.) 16s. 6d. 


HIS book describes more than a sufficient 

number of chemistry iments to meet the 

iremente of the General ifloate of Education 
of both the i and Advanced level. Much of 
the material is off beaten track, for the author, 
Mr. J. W. Davis, is known among teachers for his 
resourcefulness and his novel ideas. Mr. Davis dis 
penses with oha and divides‘his matter mto 
sections, to which he devotes the following number 
of pages: general chemistry, 71; qualitative 
analysis, 20; volumetrio analysis, 68; preparations 
(organic and inorganic), 108; and misce , 83. 
The last section should be especially interesting to 
teachers ; it contains notes on such matters as the 
running, of a laboratory, the care of a ati and. 
the uses of various appliances. The course of 
volumetric analymm rung mostly on customary lines 
but includes a few novelties. The scheme of quali- 
tative analysis, framed for mixtures conteming one 
metal per group, exhibita no unusual features. It is 
in the preparations and in the many informative 
experiments illustrative of fundamental prin Iplee 
that one meets the author's skill and ori ity. 
Herein Mr. Davis displays a Peri aptitude for 
modifying classical experiments and familiar teoh- 
ni and devising new ones with economy of time 

“a ea His book oan be confidently recom- 


John 


Joy and ene, other Poems and a Poetic Drama 
By Dr. Marie O. Stopes. Pp. 126. (London: Hogarth 
Pise, 1952.) 6s. net. 


HIS is the latest volume of & series of poetical 

works by Dr. Marie Stopes that began to appear 

in 1939. They are interesting in that love is treated 

passionately from & feminine point of view, and that 

the author does not heartate to touch the themes of 
science with emotion and with imagmation. 

The outstanding poem in the volume is the title 


:poem of forty-one stanzas, “Joy and Verity", which 


contains the distillation of a whole philosophy of life. 

Personally, I enjoyed the poetic drama ''Antigone 
Awakened”. The matter 18 interesting—the theme of 
Sophocles’ play with another ending. The spoken 
words of the actors and the chorus run easily and 
leave & feeling of freshness and of musio. 

Dr. Marie Stopes has always been & crusader. One 
getas more than a hint that the reforming spirit is 
now turning its attention to the breakmg down of 
the inhibitions of scientiste. F. K. 
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LIVERPOOL MEETING OF THE 
BRITISH ASSOCIATION 


year the British Association -will meet in 
Liverpool for the sixth time. Between the first 
* occasion in 1887 and the last in 1928, the alteration 
in the character of the meetings bas reflected the 
change in the status and the role of the scientist no 
less than its proceedings have recorded the progreas 
of & revolutionary age. In 1837, the president was 
William Cavendish, Earl of Burlmgton; but the 
addreas was read by Prof. Traill. Few records of the 
meeting survive beyond the girdings of the critics 
at what was thought to be the excessive degree of 
feasting and festivity. In 1854 the president was 
agein & man of affairs, the Earl of Harrowby, and 
his addreas, carefully composed and resounding in 
phrase, was m part the conventional record of the 
Association’s work during the year and in part an 
expression of his own views on the place of science 
in the comm a 

The later meetings, in 1870, 1896 and 1923, brought 
men of quite different outlook and reputation to the 
presidential chair. The first was T. H. Hurley, who 
delivered a remarkable addreas on the history of 
the rise and pro of a single biological doctrine 
which he termed biogenesis. In 1886 Lister spoke on 
Ron rays, on Pasteur’s work on fermentation 
and for the first time before & public audience, 
about his own contribution to anti is. It is 
interesting to recall that Rutherfo who was 
eae at the Liverpool meeting of 1928, attended 

is first meeting of the Association in 1890. It was 
natural that he should refer to it in the &ddrees which 
he delivered in 1928. ‘The visit to your city in 1896 
waa for me a memorable occasion, for it was here that I 
first attended a meeting of this Association, and here 
I read my first scientiflo paper. . . . The year 1896 
has always seamed to me & memorable one for other 
reasons for in looking back with some sense of per- 
Spootive. we cannot fall to Tecan thai tha Jet 
Liverpool meeting marked the beginning of what 
has been aptly termed the heroic age of Physical 
Soience." It was peculiarly appropriate that Ruther- 
ford’s presidential address should have been the first 
to be cast. It was & bold experiment on the 
part of the B.B.C., in the cultural no leas than in the 
technical sense, and even in those days when cumber- 
some headphones had to be used and the orystal 
detector delicately adjusted, it seams to have been 
justifled by ite suoceas. It was appropriate for another 
reason that tho first such broadcast should be made 
from Liverpool, because the earliest public demon- 
stration of signalling for short distances by electrio 
waves had been given at the Association’s meeting 
at Oxford in 1894 by Oliver Lodge, who waa at that 
time professor of physics at University College, 
Liverpool. 

Bir Edward Appleton will deliver his presidential 
addreas this year on “Science for ita own Bake”. In 
addition, Sir Edward will deliver & junior presidential 
&ddrees to student members, the title of which will 
be “Finding Things out with Radio and Rockets’. 
This event will be an innovation, the idea of which 
came from the president himself. As at the Belfast 


meeting, special provision will be made for young 
people. Indeed, it is hoped that the active partici- 
pation of young people on a larger scale than 
ever before will be & feature of the meeting. The 
local education authorities of Merseyside have 
expressed a lively interest in the project ; and, with 
their co-operation, it is confidently expected that 
there will be a thousand student members at the 


The handbook, “A Scientific Survey of Mersey- 
gide", has been prepared under the editorship of Prof. 
Wilfred Smith, and the majority of the articles have 
been written by his colleagues in the University. 
Those who know the care and time which have been - 
given to the i rn of the handbook are con- 
fident that it will be an authoritative presentation 
which will merit & permanent place on the bookshelf 
as a work of reference. 

The evening discourses will be given by Sir Harold 
Spencer Jones on “Continuous Creation” and by Mr. 
Eric Shipton on '*Everest". The presidential addresses 
in the sections range from ‘The Development of 
Organic Chemistry since the Time of Liebig" by Prof. 
G. R. Olemo, to “ and Repreased Monetary 
Inflation" by Prof. F. W. Paish. Not the least 
attractive should be the address in Section L by Mr. 
Robert Birley, headmaster of Eton College, under 
the provocative title, ‘Greek or Chemistry or 
Both ?". 

The programme of general excursions is varied ; 
they will range as far as Lake Vyrnwy in one direction 
and Lake Windermere in the other. Some of the 
sectional visits of more technical interest will be to 
the developing chain of light industries on either 
side of the Mersey. Further, after the meeting ends, 
there will be a special visit to the Isle of Man during 
September 9-12 at the invitation of the trustees of 
the Manx Museum. 

There is no doubt of the welcome that UAE 
will give to the Association. The city values ite long 
connexion with the British Association and the forth- 
coming meeting is anticipated with eagerness. The 
Norman Lockyer Lecture which was delivered by 
Sir Harold Spencer Jones in January was immensely 
succesaful. "The Philharmonic Hall was filled and 
could have been filled again. 

The University is especially proud to receive the 
Association in ita own jubilee year, the celebration 
of which has just en Binoe the last meeting in 
Liverpool the accommodation of the University, for 
the smaller meetings, has been-considerably extended, 
and the sections will have ample space withm the 
precinct for moet of their activities. The i 
meeting will be held on September 2 in the splendid 
Philharmonic Hall belonging to the City, and will 
be preceded by a special congregation of the University 
for the oonferment of honorary degrees. 

The local committee for the meeting is confident 
that, under the presidency of Sir Edward Appleton, 
it Will be an outstanding success ; for it will bear the 
im of ita president’s rare qualities of intellect 

character. 
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STANDARD SAMPLES OF 
ORGANIC SUBSTANCES FOR 
PHYSICO-CHEMICAL 
MEASUREMENTS 


By D: AMBROSE 
Chemica! Research Laboratory, Teddington, Middlesex 


RMULATION of the fundamental laws of 
chemistry depended upon the recognition that 
properties of pure substances are constants which 
can be measured, and improvements in technique 
have required ever higher standards of purity in the 
samples used for these measurements, since the 
values obtained are frequently sensitive to the 
presence of small amounts of impurities; the use 
of im samples is, in fact, one of the chief reasons 
for di " many of the older physical data 
when chemists were building up the vast 
a eaoeioce. and in recent years a 
start has been made in acoumulating & corresponding 
body of exact physical knowledge about pure chemical 
substances. To illustrate the need for this, melting 
and boiling points, the properties most frequently 
recorded to characterize substances, may be oon- 
sidered, A pioneer in the study of 
has been Prof. J. Timmermans (of 
Bureau of Physioo-Ohemioal 8 š 
who in his books ‘Ohamical jeg” (1941) and 
Oe ee 
apium a du ig a iUad 
ollowed in s oritioal appraisal of pub date, and 
. collated what is satisfactory. Of the thousands of 
organic substances known, data for only about fifteen 
hundred are included in the publication last men- 
tioned, and whereas the author states that boiling 


points should be known to 0-05° 0. and freezing - 


pointa to 0-1? O., in few cases is the range of values 
ted from different investigatore as small as 
is, even for common substances; for example, 
there is a range of 0.9? O. for the freezing point 
of methyl alcohol and 0-6? O. for the boiling point 
of acetio acid. 

Precision is of value not only in fundamental science 
but also in applied science and and & 
striking characteristic of modern chemical industry 
is the increasing stringency of specifloations even for 
technical grades of material. Besides the eoonomjo 
Teason, that unwanted impurities are paid for as the 
` desired material, pure materials tend to give purer 
producta with greater reproducibility of properties 
Roin ia necem iu inti don A eos 
staht composition) in pharmaceutical products where 
traces of impurity may have great physiological 


anything with a higher melting point was almost 
unknown; but the true freezing point has been 
established as 5-53" O., and there is now & demand 


standard test is based on a melting point of 80-2? O., 
whereas the best value is now 80-27° O., correspond- 
ing to a change in-the purity as determined by 
melting point of approximately 0-2 per cent. 

This rise in the standard of commercial materials 
is due to the devel of im methods of 
analysis, and process control which enable specifica- 
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-tions to be drawn up and material to be produced 


nearer to the exact of the user; and 
satisfactory analytical techniques depend upon the 
availability of pure reference samples. Such standard 
samples of morganic materials have been available 
for many years; for example, the U.S. National 
Bureau of Standards has supplied standard alloys 
and pure metals for the past fifty years, and the system 
of standard analytical reagents is well established ; 

but the use of organic standards is a recent develop- 
ment with which this artiole will deal. 


Use of Standard Samples 


The uses of standard samples may be broadly 
ivided into two categories. In the first (the primary 
ent of standards) fall the determination 
with the highest attamable accuracy of physical 
properties of substances, and following those 
determinations, the intercomparison of measure- 
ments made in different laboratories and the 
transfer of measured quantities from one labor- 
atory to another. For such purposes the user has 
generally had to purify and standardize the sub- 
stance himself by applying suitable testa; but in 
the past ten years & remarkable example of co- 
operative work has been carried out by the American 
Petroleum Institute in conjunction with the U.S. 
National Bureau of Standards in preparing more than 
two hundred hydrocarbons in & state of the highest 
attainable purity for the systematic measurement 


ae yaical ies at various laboratories. To 
in the field of pure organic oom- 
founda, this nan contribution, whioh has been 


under the direotion of Prof. F. D. Rossini, over- 
shadows all others ; but consideration that, even Bo, 
only about twenty compounds & year are being exam- 
ined, shows what a stupendous task the collection of B 
Ua EP rca data is, and only those restricted 

ds of chemistry can be examined in which they 
are most needed. 

The second category of uses for-standard substances 
includes those in which the values of their properties 
88 determined with the highest grade of instrument 
are used to odibrate and check the readings obtained 
with other instruments. Perhaps the most familiar 
example of this is the calibration of thermometers 
at the ioe- and steam-pointa, and water is probably 
the most widely used standard substance, ita triple 

int, latent heat of fusion, specific heat, and density 

used as standards; other examples of the use 
of standard substances are provided by mercury for 
measurement of presure, benzoic acid for calibrating 
bomb calorimeters and the whole series of secondary 
fixed points in thermometry. Besides direct calibra- 
tion, it is useful to be able to check the resulta of a 
given method (and the r) by applying it 
to a pure material the value for which is known. 
accurately. A typical example occurred in tho 
Chemical Research Laboratory, Teddington, when 
measurements of the refractive indices of & number 
of pyridine beses were unsaccountably discordant. 
It was not until samples of pure n- were algo 
AAS Lar His od] of tha PAARA pA CEt 
meter was found to be unsuitable for use with volatile 
when the oell had been modified, no further 
dius yobs errare. The for this 
would have been much harder to demonstrate had 
samples of materials known to be pure not been 
& ble. 

Fresh interest in the use of standard substances, 

especially hydrocarbons, has been aroused by the 
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widespread adoption 'of instrumental methods of 
analysis; in particular, the infra-red, ultra-violet 
and trometers, the last of which has become 
a standard method of analysis for hydrocarbon gases 
in the still rapidly ing petroleum and petro- 
chemical industries. general, analysis with these 
instrumenta is carried out by consideration of the 
pattern produced over a wide range of wave-length 
or mass number, and to this end & large number of 
spectrograms and cracking patterns of pure materials 
have been published, chiefly by the U.S. National 
Bureau of.Standarde, which do, in fact, enable 
analyses to be m&de.- Tt is, however, more satigf&otory 
to check the instrument-reading on & standard sample 
as well, smoe different instruments have their own 
characteristics, causing slight variations in the pattern 
produced. So marked is this with the mass-spectro- 
meter that frequent recalibration with both pure 
materials and blends of known composition is needed, 
since the cracking paftern changes according to the 
condition of the electrodes. For these purposes it is 
mmpracticable for the user to make all the standards 
nee D eee E 
one origin eliminates ible source of error when 
resulta obtamed in laboratories are to be 
com Requirements for standard samples are 
therefore still increasing, and in view of their import- 
_ anoe the Commission for Physioo-ahernieal Constants 

of the International Union of Chemistry has decided 
that one of ita aims shall be the encouragement of 
their use. 

Purification 

Generally, the preliminary stages in the preparation 
of material suitable for use as & standard must be 
carriod out on & relatively large soale to permit the 
diecard later of considerable portions coniainmg 
impurities ; and where possible it is often prefer- 
able to start with a commercial grade of the substance, 
or one closely related, which may be intensively 
purified to yield & small proportion of high-grade 
material, rather than to attempt a complete lab- 
oratory synthesis. This is the method used for the 
simpler coal tar and petroleum producta such as 
benzene, toluene and the lower aliphatic hydro- 
carbons; but suitable raw material is often not 
available for more complicated substances. Labora- 
tory methods of synthesis have then to be applied, 
often on an unusually large scale since it is desirable 
to make batches of about 1 kgm. and, for example, 
methods have now been developed for ing out 
the Grignard reactions neceasary in hydrocarbon 
syntheses on & 6&0-mole soale. In synthesis it is 
important that all materials used should be purified 
to avoid unnecessary impurities arising in the reaction, 
and further purification should be oarried out at 
each of the intermediate stages even if the yield is 
thereby much reduced. The methods of purifloation 
are the usual ones of the organic chemist—distilla- 
tion, crystallization, sublimation, adsorption, besides 
any suitable chemical reactions—but carried to the 
limit with consequent reduction of yield. In ordinary 
synthesis & balance has to be struck betweon the 
requirements for purity and for high yield; the 
second cannot be considered in producing material 
of the highest purity and, for example, in the pro- 
duction of 99:99 per cent benzene the material was 
crystallized about twenty-flve times, while in distilla- 
tion processes to produce the API-Research samples, 
often a middle out of only 200-300 ml. was taken 
from 1 or 2 litres of already highly purified material. 
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Purity: its Definition and Determination 

A pure substance may be considered as one all 
the molecules of which are identical, and it is custom- 
ary to express purity ın moles per cent, or the fraction 
of identical molecules in & given sample; but a 
difficulty arises over the definition of identical molo- 
cules “because of the existence of isotopes. Theso 
cause definite variations in properties, but so minuto 
that separation is rendered exceedingly diffloult ; not 
80 minute, however, but that the exhaustive fraction- 
ation applied in purifying & sample may change the 
isotopic abundance ratios sufficiently to cause a 
measurable change in properties. Not only do tho 
isotopic ratios change in the laboratory, but also 
their slight differences in thermodynamic and kinetic 
properties have led to natural fractionation so that 
the natural isotopic ratios are seldom constants. 
The Pure Metals Commission of the International 
Union of Pure and Applied Chemistry has resolved 
this difficulty by adopting two definitions of a pure 
metal, an ‘ideal’, and & ‘practical’. A praotioal 
definition can only be considered in terms of the 
use to which the purifled material is to be put, and 
‘the measurement by which the purity is determined. 
Any absolute definition which might specify the 
isotopic abundance ratios given by the International 
Commission of Atomic Weights would be ideal 
because they are not controllable in highly purified 
materials, and this applies throughout chemistry. 

In setting up & chemical standard, the effect of the 
residual impurities must be considered ; if negligible 
on the property to be measured, then those impurities 
may be ignored even though purity determined by 
other measurements is low. Of course, it will usually 

oe that a highly ‘purifled material will be suit- 

as a standard for many properties; but this 
is. not always so, and sometimes the requiroments 
for different properties are considerably different or 
even mutually exclustve. Hence the practical defini- 
tion of a pure material as one the properties of which 
are unchanged by further purifloation must be quali- 
fied by a list of those properties, and cach material 
considered separately before the statement of purity 
is generalized as indicating & standard for all pro- 
perties. For example, the term ‘spectroscopjcally 
pure’ is used for solvents suitable for spectroscopy, 
but this merely means that the cyclohexane or iso- 
octane frequently used in ultra-violet work is froo 
from impurities which absorb in that region, that is, 
olefines and aromatics, and they almost certainly 
contain other naphthenes and which do not 
affect their properties in the ultra-violet. in, tho 
lower pyridine bases all have refractive indices bo- 
tween 1-50 and 1-51, so in & sample of one of tho 
picolines the effect on refractive index of & small 
proportion of another isomer is negligible comparod 
with the similar proportion of water (n == 1:33) which 
is absorbed on manipulation in air. On the other 
hand, in standardizing an instrument for the infra- 
red analysis of mixtures of these substances, it 18 
the isomerio impurity which is of mnportance sinco 
the effect of water is easily allowed for. 

Thanks to its special properties at low temperatures, 
the production of helium containing only 10-'° 
impurity has been claimed; but this is unique, and 
the present limit of impurity removal from organic 
compounds is usually about 10~, æ figure which is 
outside the sensitivity of most chemical methods 
of analysis applicable to organic materials, for tho 
impurities present are often either homologues or 
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isomers with abmnost identical chemical 
Purity determination of organic compoun 
depends upon physical measurements, and these 
should remain unvarying through whatever further 
process of purification the material is put, or from 
whatever source it is obtained, whether natural or 
synthetic. Any suitable physical may be 
used, such as density, refractrve rn boiling point 
or vapour pressure, that one being chosen for which 
80 far as possible the substance has & value clearly 
distinct from its possible contaminants. Spectrometry 
is usually only a subsidiary method of checking 
compounds, since although sharply defined o 
acteristios of the spectrograms sometimes enable 
certain impurities to be detected in treoe quantitiee, 
there are often others present in considerable oon- 
centration which cannot be detected. Thus it is 
usually desirable to combine the resulta of several 
methods of testing. During the past ten years, 
however, methods of freesing-point determination 
-have been developed which enable a quantitative 
estimate of purity to be made, and this precision 
and the relative simplicity of the determination have 
led to their widespread adoption in place of other 
methods; in fact, it is through this development that 
the supply of standardized materials has been put 
on & satisfactory basis. Melting-point determinations 
have long been used by the organio chemist as & 
check on purity, the assumption that all impurities 
lower the melting point being generally valid ; but as 
customarily carried out, they are not precise, and 
freexing points are now much more accurately de- 
termined by plotting coo curves. A sample of 
the liquid maternal is allo to cool at a controlled 
rate in & suitable apparatus and its temperature 
measured precisely, in early methods with a platinum 
realstance thermometer but now more generally by 
some kind of automatio recording device, since it is 
not the absolute temperature but the change in 
temperature which is of importance. Most liquids 
. must supercool before crystallization will occur, and 
„akill is required to reduce the extent of superoooling 
to the minimum, by seeding at the right time, so aa 
to uce as smooth & curve as possible. The rate 
of coo iB made very slow (perhaps 1° in 10 min. 
before orystallization begins), so that complete 
cooling curve may take up to 1 
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es E OE 0-001? O., 
a gradual depreasion is normally found as solidifloation 
takes place, from which the purity of the sample can 
be caloulated, the limit of detectable impurity being 
about 0-01 mol. per cent. It may sometimes be 
preferable to work in reverse and plot a melting 
curve, for example, with substances which form 
glasses under conditions of alow cooling ; the validity 
of the method depends upon the ion that the 
pure material orystallizes from the , and where 
this is in doubt more complicated measurements of the 
speciflo heat in the melting region are These 
vide an even more sensitive test for impurities, 
but fortata there inia largo renge of bubstanoss 
for which melting- or freezing-pomt determinations 
are adequate. 
. The value of freezing-point determinations is leadmg 
to their gradual adoption for routine testing besides 
the establishment of standards; but in ordinary 
practice purity is often establiahed by comparing the 
EM lene dels. TR aa eco ok 
published values This is actually a way of 
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lishing impurity, but^if & number of properties 
are of the oorreot value the purity may be considered 
as satisfactorily established. 


Supply of Standard Samples 


abe ase ee IA ee 
peration of pure compounds and measurement of 
their properties has resulted in & small number of 
laboratories specializing in it, of which the leading 
one has been the U.S. National Bureau of Standards 
in Washington. In conjunction with the American 
Petroleum Institute, about two hundred com- 
pounds, mostly hydrocarbons, are supplied in certified 
purity for use in calibrating spectrometers, and in 
addition the best samples are avaiable on loan as 
the API-Research samples to investigators who wish 
to measure needed physical properties. Purities of 
these last normally he between 99-7 and 99-95 mol. 
per oent, and those of the spectroscopic standard 
samples only & little lower. (This work now been 
transferred to-the ie Institute of Teohnology, 
American Petroleum Institute Research Laboratory, 
Pittsburgh 18, Pennsylvania, U.S.A.) Certain hydro- 
carbons of slightly lower but still high and oertifled 
purity are algo sold commercially in the United Btates, 
and when in 1949, in Great Britain, the Chemical Re- 
search Laboratory was asked by the Spectroscopic 
Panel of the Institute of Petroleum to start a scheme 
for the supply of standard samples of hydrocarbons, 
stocks of some of these were obtained for division 
into small samples, and some from the National 
Bureau of Standards. This scheme accorded well with 
the existing of the Purifleation and 
Measurements Section of the Organic Group of the 
Laboratory, which was already engaged on the 
purification of coal tar constituents with the view 
of measuring the following properties: vapour pres- 
sures, melting points, densities; refractive indices, ultre- 
violet and mfra-red , and, in oonjunotion with 
the National Physical Laboratory, heata of combus- 
tion and specific heats over & wide range of tempers- 
ture; and the Laboratory now has & list of more than 
three dozen standard subetanoes available for distribu- 
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tion, of which nearly one-half, including four ooal-ter ' 


bases and five aromatio hydrocarbons, have been 
made in Britain. Various industrial firms have 
oo-operated in the preparation of standards by pro- 


viding suitable stock for purification, and one. 


industrigl research laboratory has given materigl of 
æ purity sufficiently high for use as a standard; 
such gifts are welcome to augment the restricted 
resources available to the scheme, and acknowledg- 
ment of the source of the materials is made when 
samples are distributed. In selecting further oom- 
pounds for inclusion in the standard samples pro- 
gramme, due regard is paid to the direction of the 
research programme approved by the Chemistry 
Research Board, and the needs, so far as we can 
ascertain them, of our customers; for the scheme to 
be of the greatest service it is easential that tho 
Laboratory should aim at making those standards 
for which there is the widest demand. In the three 
years during whioh the scheme has been in existence, 
approximately eight hundred samplea have been 
lied to y forty drfferent laboratories in 
inair and the universities. 
This article, describing the beokground to one 
of the work of the Chemical Research Labore- 
tory, "Department of Scientific and Industrial 
Research, Teddington, is published by permission of 
the Director. 
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SOME CHEMICAL ASPECTS OF 
NORMAL GROWTH" 


By Pror. F. BERGEL 


Chester Beatty Research Institute, Royal Cancer Hospital, 
London, S.W.3 


his book “On Growth and Form"!, where he 
deeoribee the application of mathematioal-physical 
pun da to theee two faceta of biology, D’Arcy 
n said that growth was & somewhat vague 
ae og an & very complex matter. Stimulated by this 
remark, a definition of growth and related phenomena 
was sought. After enumerating examples of mech- 
anical and non-biological growth’, moluding that of 
orystals* (illustrated by ciné films‘), certain basic ohar- 
acteristics emerged, such as dependency on time, 
interdependency of growth, development and form, 
and irreversibility of mcrease in maas or volume. Then 
attention was turned to the cell as the unit of living 
matter. There biological growth consists of two 
kinds: by enlargement—euxetio growth; and by 
division—multiplicative growth. Further events may 
take place which are so closely connected with 
biological growth that they were by necessity in- 
oluded: fertilization, induction and differentiation, 
maintenance, regeneration and repair. Considering 
them in the light of elementary cytological know- 
ledge, the following definition of biological growth 
phenomena was established: they are processes 
consisting of continuous synthesis of complex cellular 
constituents from assimilated material, leading 
through cell enlargement and multiplication to the 
mature organism, the size of which is determined by 
certain lrmiting factors and which often, by produc- 
tion of” egg-oells ee fertilization by sperms, 
can perpetuate itself. 

The next step was to seek out those problems which 
have yielded or would yield to a chemical or physioo- 
chemical treatment. Obviously energy is required to 
enable the oell not only to grow and to repre po 
constituenta but also to maintain ita hi 
orderliness. This energy is provided by li 
in plants and by oxidation — reduction meta 
in animals. As randomness or disorder ee a 
thermodynamic point of view corresponds to high 
entropy, and the opposite to low entropy, the carbo- 
hydrate and phosphate cycles, coupled to protein and 
fat metabolism and assisted by innumerable enzymes, 
generate energy in such form and manner that the 
remarkable stability of calls and their specific and 
identical proceases—that is, a low state of entropy— 
are maintained. 

Apart from oxygen and water, nutrients reach the 
cell and penetrate through the lipoproteinous mem- 
brano; on the whole, amall molecules are taken up 
Sit eestor enne and are than sagt maide the dall 
by microsomes, mitochondria and the nuclei with 
their pre-existing large molecules, to be transformed 
into compounds required by the cell. It is assumed 
that the identity of speciflo sequential and sterio 
properties of macromdlecules so produced may be 
due to moulding proceases on template molecules. 

In contrast to some bacteria and fungi, the growth 
of which on synthetic media has been studied profit- 
ably, amosbe do not grow on auch media, and the 
development of tissue culture towards the usé of 
synthetic nutrients, as investigated by Dr. C. 
Untvenity College, London, daring January Penan 108 aT 
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Weymouth at the Chester Beatty Research Institute, 
is only slowly progressing. Although one knows at 
present relatively much about the metabolic eventa 
of energy production and the constitution of small 
molecular oell-constituenta, it has taken & long time 
to sort out these low-molecular essentials with regard 
to their effect on growth, and it may take very much 
longer to recognize the ible existence and role of 
larger particles. The biochemical blems of cell 
division are not solved yet in de Whether the 
attainment of a critical ratio of size between oyto- 
plasm-and nucleus or between surface and volume, 
or whether with the enlargement of the cell tho 
critical conoentration of substances possibly of 
nucleic acid nature! will trigger off mitosis, or whethor 
& number of factors have to come together to this 
end, the last and true physical or chemical cause of 
cell cleavage is still largely unknown. Even greater 
complexities meet the student of the biochemical 
phenomena of fertilization, induction and oyto- 
and histo-differentiation. Shifting of nuoleio acid 
gradientes, mutual influences of the first cells derived 
from the fertilized egg’, polarities in the ocells and 
defined evocator substances! have bean suggested, 
defended and sometimes abandoned. Particularly, 
the story of the evocators is in some respects reminis- 
cent of that of the carcinogenic substances, because 
in both groupa a great number of dissimilar sub- 
stances, maybe by different modes of action, produce 
the same terminal effeote—morphogenesis and malig- 
nancy, respectively. Claims have been put forward 
in favour of embryonic growth factors being replace- 
able by proteose—polynuclectide combinations’, It 
is not impossible that the disappearance of such 
specific factors, together with the cessation of 
sensitivity of most tissues to the action of growth 
regulators of low molecular weight, may contribute 
to the slowing-down and final arrest of growth 1n the 
adult organiam. In addition, mechanical and thermo- 
dynamic conditions could lead as well to this 
phenomenon of limitation of growth, especially if 
energy required for maintenance and repair reaches 

with that produced by metabolic procosses 

and thus, roughly speaking, loss of heat can be just 

by intake of food. 


Building Units 


It is recognized that, apart from medium-sized and 
smaller unita such as co-anzymes, some hormones, 
energy oarriers and other functional substances, 
mostly large molecules, are present in cella and 
participate in their structure, growth and develop- 
ment. On the other hand, still larger particles such 
as microsomes, mitochondria, chromosomes, nuolei 
and plaamagenes form the subject of recent investi- 
gations which will not be inoluded in this review. 
Among the maoromoleoulee, protems and nucleotides 
seam to play a major part in cellular eventa. Dr. T. 8. 
Work!* has, in some recent lectures, described the 
biosynthesis of proteins. It remains, therefore, to 
consider the nucleic acid problem and to grve some 
attention to configurational questions with regard to 
proteins and to the relationship between the synthesis 
of these two macro-structures so that some of the 
points touched upon above may become clearer. In 
Table I the connexions between pyrimidines, purines, 
nucleosides, nucleotides, and finally ribo- (RNA) and 
deoxyribo- (DNA) nucleic acids are presented. The 
biosynthesis of the bases and the sugars have been 
progressively studied during recent years!!, The 
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work of the Cambridge school has I Ee con- 
tributed to the final elucidation of nucléosides!? and, 
together with the results obtained by American 
workers, to that of the nucleic acids themselves 
as poly-3' : 6’-phosphates. 

The most stimulating analysis by Brown and 
Todd! of accumulated evidence with the important 
hypothesis of 2’ : 8’-cyelophosphates as intermediates 
of breakdown of ribonucleic acid has led to the 
isolation by Markham and Smith" of such compounds 
from controlled hydrolysis of ribonucleic acid. Table 1 
also traces the interconnexions of nucleo cataboliam 
which, &o it is believed, following work by Haddow 

^ and Timmis!* on substances producing kidney dp em 
trophy, is as important for normal growth as 
&n&boligm or synthesis. A study of the enzyme 
systems responsible for the last stage of the degreda- 
tion, particularly of xanthine oxidase and ita inhib- 
itors, has been commenced in this connexion". 

From the oonfigurational and physico-chemical 

int of view, ances according to recent work by 

utler e£ al., rose, and Alexander et al.17, one is 
more inclined to favour the Furberg variation of 
Astbury’s closely packed column of deoiyribonuoloio 
acid with ita bases alternating on both sides of a 
zig-rag phosphate-sugar chain. This arrangement 
produces a practical distance of about 7 A. between 
the acid groups of the polyelectrolyte if the maoro- 
molecule is moderately stretched. How this fite in 
with the newest rope idea of Pauling and Corey!* for 
nucleic acid will have to be seen, particularly as 
nucleic acids in viro and in vivo may show differences 
in steric properties. However, the recent views on 
structure and physico-chemical properties of pro- 
teing!* would fit in well with nucleic acids having, 
apart from branching, du ee 
factual distance of 8-4' between neighbourmg 
acidic groups like the protems in B-£rans-conflguretion 
between proxmn&ate side-chains. There are some 
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sterio questions in the protein fleld to which there 
exist more than one answer. Proteins can also occur 
in & contracted a-form, and Pauling and Corey!* have 
suggested for this an a-helix arrangement with side- 
chains at right angles to the axis of the spiral and 
hydrogen bonding across turns. More recently these 
American authors" expressed themselves in favour 
of a polypeptide chain helix itself pursuing a helical 
course ; several of these would form rope-like strands 
similar to those mentioned above for nucleic acids. 
As nearly all functional proteins belong to the group 
of globular proteins, rt is important to know some- 
thing about ther history of formation. According to 
Ambrose", they origmate in a kind of B-«-pathway 
(to which reference will be made below) to coil up 
either as & result of interaction of reactive side-chains 
or, following Pauling’s antigen-antibody hypothesis, 
around or below another protein molecule of & certain 
shape. As far as their primary synthesis in B or a 
form is concerned, this brings one face to face with 
the problem of identical reproduction of configura- 
tional and sequential features of proteins m the cell. 
Gale’s recent work™ on Staphylococous aureus and the 
selective inhibitory action of certain antibiotics on 
the protein and nuoleio acid synthesis of these 
bacteria supports the views expressed Lefore in 
various quarters that nucleio acid and protein 
syntheses are interconnected. So far ıt has not been 
established in what manner. In vivo polynucleotides 
are always combined with proteinous substances such 
as histones, protammes or proteins. If one takes into : 
consideration what was said above, namely, that 4n 
vitro observations may not apply to the conditions 
in the oell, the speculation that nucleic acids act as 
templates, or at least as part of templates for their 
own synthesis and that of proteins, 1s an attractive 
one; but no final rapeh a ag yot avaiable. Recently, 
Dounce™ has some ideas on this subject, 
the first step the biosynthesis consisting of an 


Table 1 


Pyrimidines 
and purines 


Nuoleosides 
(plus ríbo- 
and/or deoxy- 
ribofuranose) 


Nucleotides 
lus 3’- or 5’- 
phosphate) 


uridylic thymosinic 


ribonuclease, 





mosinie «— adenylic guanylic 





deoxyribonuclease 


hae sema: va 
RNA 
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“mono-, di-, tri- 
phosphates 


polynucleotides 


participating in oxido-reductive 
nuoleio acid- and lip 


action of adenosine triphosphate on nucleic acid, 
producing a hypothetical diphosphonucleio acid from 
which, with amino-acids, polypeptide-chains and with 
mono-nucleotides, polynucleotides are supposed to 
emerge. If one peys more attention to experimental 
evidence and takes into consideration the following 
pointe—the 7 A. distance of the side-chains in the 
ee e ide chain and of the 
—OH-groups in the Fur nuoleio acid model, 
the relative lack of specificity of nucleic acids in 
directing the sequence of amino-acids, and a hypo- 
thesis put forward by Haurowitz"—one oan arrive 
at another speculation. It amounts to this: that a 
pre-existing protein is held in position by the nucleio 
acid which is acting mainly as & ‘backbone’, and that 
the protein functions as the actual template on to 
whioh amino-acids ‘crystallize’ out each on identical 
spots in a crystal growth fashion. Possibly under the 
influence of further enzymatically acting protems, a 
ide chain is formed. This new peptide chain will 
eave the surface of the template and overcome ite 
attracting forces if, after Ambrose™, one assumes 
that the intramolecular attraction of N—H and 
O=O groups to form h bonds could pull the 
amino-acid side-chain away the template. Now, 
the new protein folds up into & obuia form as 
indicated above. There are, of course, other views, 
such as that expressed. by Work?" on transpeptidation. 
It is clear that all this needs more solid experimental 
evidence in the future. 


Regulators 


It was mentioned before that amaller molecules 
play their part in cellular events, and some exert 
considerable influence on growth phenomena. These 
oan be loosely grouped together under the name of 
growth regulators, a term which, even when restricted 
el those substances occurring in living organisms, 

substances of great chemical diversity. 
From Table 2 it can be seen that a variety of sub- 
groups ig involved. 
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metabolism and in protein-, - 


d-metaboliam 


Some of these substances are synthesized by the 
iam ; others are ingested with food. Some are 
involved in energy- ing metaboliam; others 
ifle anabolic or catabolic functions or form 
the t building-unite for the synthetic processes of 
the cells. A considerable number have similar or 
identical functions in lower and higher organiams due 
to the same biochemical arrangements. However, 
the auxins or plant growth regulators seam to 
inate their promoting and controlling effects solely 
i lants—for example, the group derived 
snstaboli y from tryptophane, indolylacstic acid 
and indolyl acetonitrile™. The mode of action of 
these and & great number of synthetic analogues has 
not so far been established with certainty, although 
attempts at solving the mystery of their stimulatory 
and inhibitory effects have been made". Such 
attam: have promoted work in the field of ab- 
growth, for example, that on urethane by 
Haddow and Sexton?**. It is especially the B-group 
of vitamins whioh have proved to be of equal value 
to mi and animals, a matter which 
has been recently discussed, among other things, 
on the occasion of & meeting of the Nutrition 
~ Sooiety”. 
Apart from those identified with bios factors, and 
T 


torula yeast. Later*", it was shown that it consisted 
of & mixture of folio acid, folinio acid, Lactobacillus 

factor, deoxyribosides and & small amount 
of-vitamin B. The last-named and folio acid and ita 
derivatives have &roused interest, as they 
may be involved in nuoleio acid synthesis and thus 
in cell division**. While it is not clear whether they 
participate in these events in the form of oo-enzymee, 
the situation with pantothenio acid is now olarifled. 
The formula of oo-enryme A has recently been 
published}, and ita role in biosynthesea, such as 
those of citrate, fatty acids, sterola and phospho- 
lipids, established. Even & peptide, glutathione, has 
now been recognized as a co-enryme by Racker and 
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Krimsky“ ; ıt is involved in the oxidative phos- 
phorylation of phoephoglyoeraldehyde. Whether 
strepogenine, &nother peptide-growth faotor, and 
certain &mrino-acids which in tadpoles, according to 
Gudernatech and Hoffmann", erther support growth 
or just maimtenance or morphogenesis, act as regu- 
lators or are used as building unite, is unknown. Of 
course, all functional proteins, whether as apo- 
enzymes or as proteinous enzymes, o directly 
or indirectly in processes of growth and development. 
The same applies to pituitary hormones such as 
growth, adrenocorticotropio (AOTH) and gonado- 
tropio hormones, the first having an immediate effect 
on overall growth, and the last two by controlling 
other endocrine substances. It is not unlikely that 
some of the effects are achieved by infi ing the 
level of protem synthesis, as put forward by F. G. 
Young™ and mare recently by Cornforth and Long", 
and as confirmed with regard to the growth- 
effeota of corticosteroids in this manner by Clark's, 
The action of androgens and cestrogens on sex organs, 
apart from their luteinizing and folliole-stimulating 
activity, turns out to be more and more that of 
balancing Ta”, K wih links the fleld of normal 
with that of abnormal growth. There are many 
chemical problems still unsolved with regard to 
normal growth and development, and & long list 
could be prepared which should clearly emerge from 
this very condensed summary. 
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METAL PHYSICS WORK OF THE 
DIVISION OF TRIBOPHYSICS, 
C.S.1.R.O. 


By Dr. W. BOAS 


Chlef, Division of Tribophysiaœ, Commonwealth Sdentific 
and Industrial Research Organmation, University of 
Melbourne 


HE Division of Tribophysics of the Common- 

wealth Soientiflo and Industrial Research Organ- 
zation, which began life thirteen years ago as & group 
studying war-time problems of friction-and lubrica- 
tion, haa just mov 
of the University of Melbourne. Tho laboratory, & 
brick building of three stories and a basement, occupies | 
& position in the heart of the University. That a 
university, already hard-pressed for space, should be 
willing to give up such an excellent site to a laboratory 
of the Organization is & tribute to the friendly spirit 
of co-operation that has developed between the 
Organization and the universities in Australia. 

The work of the Division has broadened from ite 
strictly utilitarian inni and now includes a 
general study of the physios and physical chemistry 
of solids, particularly metals, and of solid surfaces. 
The metal physics work of the Division is mainly 
concerned with the study of the mechanisms of 
plastic deformation and phase changes, the two main 
phenomena involved m changing the properties of 
metals. This work is aimed at & better understanding 
of the properties and behaviour of metals and alloys, 
BO that the optimum conditions of a material for ita 
various applications oan be stated, or alloys developed. 
for new applications. 


Thermal Fatigue 


One of the first investigations originated from the 
Óbeervation that lead-base bearings withstood re- 
peated heating and cooling as an engine was started 
and stopped, whereas tin-base bearings showed 
cr&ckmg and surface damage. This difference in 
behaviour was traced back to the orystal structures 
of the pure metals leed and tin. The thermal 
expansion of the cubic metal lead is the same ın all 
orystallographio directions, whereas the tetragonal tin 
haa a coefficient of thermal expansion m the direction 
of the tetragonal axis twice that in any direction at 
right angles to this axis. In tin, at the boundaries 
between crystals of different orientations, free thermal 
expansion is hindered, and therefore, when the tem- 


perature changes, streeses are set up which are large 
deformation and oven 


specimens of those non-oubio metals which havo & 
large degree of anisotropy of thermal ion. 
cannot be obtained in & completely strain-free 
condition. 

As the streases originate at the grain boundaries, 
they are not uniform in the orystals, and hence the 
deformation of the orystels is inhomogeneous. Such 
inhomogeneous stresses have an important effect on 
the plastic behaviour and failure of metals, and they 
may arise from various sources. 


Inhomogeneity of Plastic Deformation 


An obvious cause of macroscopic inhomogeneity is 
the friction between forming-tool and metal in 
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industrial methods of deformation, such as drawing 
and rolling. The inhomogeneity of deformation on 
& microscopic scale must affect the mechanical 
properties of polyorystallme metals. If the orystals 
in an aggregate were independent of each other, the 

roperties of the aggregate would be fully determined 
by iho roperties of the orystals and could be cal- 
culated by averaging the values of the properties of 
crystals of all orientations occurring in the aggregate. 
However, if the aggregate is subjected to stresses, 
the interaction between the orystals beoomes im- 
portant, as the boundary between any two orystals 
cannot at the same time suffer two independent 
deformations. 

It has been shown experimentally that, in an 
aggregate, there are wide differences in the amounts 
of deformation and work-hardening from orystal to 
crystal. Moreover, the deformation is not uniform 
even within any one orystal since it is influenced by 
that of ita neighbours. As & boundary is approached, 
the deformation becomes larger than at the centre 
if the average deformation of the neighbour is 
larger, and in the neighbour the deformation is 
less near this boundary than at its centre. Thus, 
a strong arystal supports rta neighbours whereas 
a orystal with a low elastic limit has a weakenmg 
effect. 

Most of these results were obtained from observa- 
tions on the surface of the specimen. Special etching 
techniques, however, made it possible to investigate 
the behaviour of crystals whioh, during deformation, 
were 1n the interior—that is, surrounded on all sides 
by other crystals. These crystals behaved in the 
same way as those in the surface. This was confirmed 
by & study of duplex alloys, in which the inhomo- 
geneity is due to the different compositions and 
structures of the crystals of the two phases rather 
than to their anisotropy. 

As it is thus clear that the inhomogensity of 
deformation is not & surface effect but occurs through- 
out the volume of the specimen and is inherent in all 
crystal aggregates, it has to be taken into account in 
any theory in which the properties of polycrystalline 
aggregates are caloula from those of the single 
crystals. 


Recrystalllzation 


One of the methods used in arriving at these 
results was to observe the reorystallhization behaviour 
of metals and alloys. For this a knowledge of the 
mode of growth of the new crystals during reorystal- 
lation 18 desirable. ‘ 

In order to observe the progress of reorystallization 
continuously, a method was develo using polarized 
light reflected from the surface ot non-cubio metals 
where the plane of polarization is rotated by an 
amount depending on the orientation of the orystal. 
Observations made on zmo show that the growth of 
& nucleus during recrystallization is very irregular; 
ita extent varies with direction and from point to 
point ın & oryst&l, and it can stop altogether for 
relatively long periods. 

The observation of irregularity of- growth throws 
doubt on conclusions drawn previoualy from measure- 
menta of the rate of nucleation during the recrystal- 
lization of fine-grained specimens. By counting the 
number of new grains which appeared after various 
periods of annealing, the apparent nucleation-rate 
was found to increase with the duration of annealing, 
and, assuming a constant rate of growth during the 
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period from nucleation to observation, the true rate 
of nucleation was said to increase too. This conclusion 
presents & puzzle from the theoretical point of view 
and cannot be sustained in view of the observed 
erratic growth of the nuclei. The period during which 
& growing nucleus remains too amall to be observable 
will be extremely variable, and, for & constant and 
even slowly decreasing nucleation-rate, the number 
of unobserved nuclei will increase with time. A 
certain fraction of these will grow to an observable 
size in successive units of time, and hence the 
apparent rate of nucleation will crease though the 
true nucleation-rate may not. 


Mechanism of Plastic Deformation 


The plastic deformation of metals occurs mainly 
by slp within the oryatals, and it is now generally 
assumed that slip takes place through the motion of 
dislocations. Although the basic idea of the theory 
—that is, that slip is a localized process—is well 
founded on i results, several rather 
artificial assumptions have to be made to explam 
some of the experimental observations. Further, 
much of the earlier published work used unsuitable 
maternels and methods. Hence, an experimental 
attack on the probléms of slip and work-hardening 
of metals is being made by measuring the changes 
produced by deformation in internal energy, X-ray 
interferences and electrical resistivity. 

Previous investigations had shown that about 
10 per cent of the work done on & specimen during 
plastic deformation is stored, whereas the major part 
is dissipated as heat. The stored energy is liberated 
on annealing and can be determined as the (small) 
difference in specific heats of undeformed and 
deformed specimens with an accuracy of about 
20-30 per cent. 

Using & differential method, in which deformed and 
annealed specimens of equal weight are heated 
simultaneously in the one enclosure, an accuracy of 
+ 5 per cent is obtained. The difference in power 
supplied to the specimens, in order to maintam thor 
temperature difference within 1/20 deg. C., 18 measured 
continuously with a specially designed difforential 
wattmeter. The ourve showing the release of the 
stored energy as æ function of temperature is thus 
obtained directly. 

Results obtained for specimens of electrolytio 
copper deformed in torsion show that the stored 
energy increases with deformation in & similar way 
to the torque required to produce the deformation. 
Small amounta of some impurities appear to be 
responsible for large differences both in the recrystal- 
lization temperatures and in the shapes of the curve 
of released energy against temperature, and may also 
change markedly the total stored energy. With 
nickel, about 40 per cent of the stored energy is 
released in & temperature-range in which the electrical 
resistivity reverts almost to the lower value of the 
undeformed metal, whereas removal of both work- 
hardening and broadening of X-ray diffraction lines 
occurs at a temperature about 300 deg. C. higher. 
These resulta support the suggestion that vacancies 
generated during plastio deformation are the main 
cause of the accompanying increase in electrical 


The electrical resistivity of several metals and 
alloys was measured at temperatures in the range 
from — 183 to + 100° C. after various degrees of 
deformation by wire-drawing which was carried out 
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in the same temperature-range. The resulta showed 
that the behaviour of same metals, notably of tung- 
stén and molybdenum, which formerly had been 
considered anamalous because of & large relative 
ee ee ee 
reorystallir&bion temperatures of these metals are 
taken into account. Another observation waa that, 
on wire-drawing and rolling, the electrical resistivity 
of some cubic metals becomes anisotropic. An 
analysis of the results indicated that the increase in 
electrical resistivity with deformation may not be 
caused entirely by dislocations and lattice vacancies, 
but that stacking faults in face-centred cubic orystals 
may also play an important part. 


Mechanism of Phase Changes 


There are two ways in which & transformation in 
the solid state may occur. First, the atoms may be 
rearranged to form a orystal of the new structure 
which has the same external shape as the original 
crystal. Such transformations involve nucleation 
and growth of nuclei, and depend on thermally 
activated diffusion. Secondly, the rearrangement of 
the atoms may occur in such & way that each atom 
has the same neighbours in the new structure as it 
had in the old. This leads to & change in external 
shape which produces relief effects on polished 
RO OA These phase changes oocur extremely 

idly, even at tem where the rate of 
diffuncn Gn Very &nd prooeed only during 
cooling and not isothermally to any appreciable 
extent, 

As for the mechanism of thermally adtivated 
diffusion, it appears that the movement of atoms is 
connected with that of lattioe holes. The develop- 
ment of the theory may be aasisted by i i 
the effect of atomic packing on the rate of diffusion, 
and for this reason the rate of self-diffusion was 
measured in various directions in tin crystals, as 
these show anisotropy of the diffusion-rate and no 
chemical complications occur, since only one type of, 
atom is involved. It was found that the activation 
energy for diffusion along the axis was 
about one and a half times that for diffusion in any 
direction at right angles to.it, and the geometrical 
factor was about forty times larger for the tetragonal 
axis, However, it has not been poasible to correlate 
the activation energy with such other phyaical 
Fee ee sns ey E ae 
with which the atom is bound to its equilibrium 
. position in the structure. 

. The investigation of ‘diffusionless’ transformations 
is particularly attractive, as it is hoped that from 
their features the movement of the atoms during 
the transformation may be deduced. An attempt is 
now being made to determine the atomic movements 
in tranaformations which produce changes in external 
shape, although they oocour by thermal diffusion. 
The fact that the orientation of the new orystals 
is related to that of the matrix suggests that 
the mechanisms by which nuocleation-growth and 
diffusionleas transformations occur may not 
be as different as was previously 
thought. 


The work described in this paper-is the result of 
close collaboration. of a number of workers, and it is 
difficult to disentangle the individual contributions. 
For this reason no reference haa been made to 
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OBITUARIES 


-Dr. R. W. Gurney . - 

Der.. RONALD GunmBHr, who died at his home in 
New York on April 15 at the age of fifty-four, was 
born in Cheltenham and was educated at Oheltenham 
College. After service in the Gloucestershire Regiment 
in the Firat World War, he went to Cambridge, where 
he was an undergraduate at Trinity Hall. He began 
his career as & scientist at the Cavendish Laboratory 
under Rutherford, where he carried out i ta 
au ihe ionisation by tat pastida and poblehed 4 
number of papers on this subject. It was during a 
visit to the United States, however, that he made in 
1929 the first of those i incursions into 
theoretical physis by which he will be mainly 
remembered ; in collaboration with E. U. Condon, 
he- gave the first correct explanation of a-deoay in 
terms of wave mechanics, anticipating by several 
months the similar but more detailed treatment of 
Gamow. From this time onwards he became a 
theorist ; after some years at Manchester with W. L. 
Bragg, he came to Bristol in 1985 and worked with 
me. We produced jointly the book ‘Electronic 
Processes in Ionic Crystals”, and also a theory of the 
nature of the photographic latent -image, muoh—if 
not all—of which has stood the test of time. In 
addition, he worked on the of liquids, and in 
Manchester and Bristol ho laid the f: ion of his 
future work on ions in solution. 

In 1941 Gurney went to the United States and 
worked first at the Ballistio Research Laboratories of 
the Aberdeen Proving Ground, then at the Argonne 
Atomic Laboretory, at the Johns Hopkins University, 
and finally at the University of Mar 

Gurney's publications include the books '"Hlement- 
ary Mechanica” (1934), “Ions in Solution” 
(1986), ‘Introduction to Statistical Mechanice”’ 
(19049) and “Ionio Processes in Solution", 
published by the MoGraw-Hill Book Co. It waa 
typical of him that, though he could use mathematics 
as well as another, he never trusted it; no theory 
was & theory to him until he could it mtuitively 
and, above all, draw diagrams of it. Ei this “ho ean 
among theorista perhaps the truest ive 
of Rutherford’s school, and of the British tradition. 
Wherever Gurney went—and not least at Bristol—he 
contributed to the work of the place a capacity to see 


things clearly, ically, and m their essentials. He 
was & man with it was & privi to work, &nd 
from whoee unique ities of mind and character 
his collaborators d learn much. 


In 1950 Gurney had & stroke, and although he 
recovered well he was advised not to incur the strain 
of regular lecturmg. During his last three years he 
was able, with the constant of his wife Mra. 
Natalie Gurney, to devote hi to his last book, 
which has & since his death. His many 
friends and colleagues will look forward to another 
example of his unique ability to make the complex 
oR Sano eee oo 

i . F. Morr 


Dr. C. E. M. load 
De. 0. E. M. Joan was reader in philosophy in the 
University of London and head of the Department of 
Philosophy, Birkbeck College. By his recent death, 
philosophy has lost one of ite most lucid expoeitora 
and teachers. A list of his writings shows how wide 
were his interests. He waa not satisfied. until he had 
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studied the philosophical bearings of modern develop- 
ments in science, in the theary and practioe of politics 


and in changes in manners and morals. his 
thinking led to a major change in his beliefs, 
he explained his reasons and his had the full 


benefit of his experience. He thought aloud and on 
paper, and he dealt with no problem which he did 
nob wlummate. His favourite saying was that if 
anything could be said, it could be said clearly, and 
certainly he never ssid or wrote anything vague or 
obscure. This may sometimes have led him to over- 
simplify some problems and to do leas than justice 
to the more subtle points, but his readers have 
nothing to unlearn; they are beguiled into a 
deeper study of the problems set out in such & 
clear and stimulating way in Dr. Joad’s various 
guides to philosophy. ‘These books are models 
of what an introduction to & difficult subject 
should be. 

In his own philosophical thinking, Dr. Joad was in 
ihe unfortunate position of having outgrown the 
Idealistic teaching of his Oxford days, and of being 
out of sympathy with the modern school, though he 
never ceased to admire the brilliance of its leading 
thinkers. He thought he had found the key to much 
that is unsatisfactory in modern inki and 
conduct in the ‘dropping of the object’ in our judg- 
ne M ey 
and provocatively in his study of decadence. Heo was 
happiest in the writings of the ancients, and he had 
the faculty of presenting their problems as though 
they were freah and contemporary. To hear him 
lecture on the Nioomachean ethics of Aristotle was 
an unforgettable experienoe. 
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Dr. Joad esteemed it & privilege, and the source of 
his greatest satisfaction, to have been able to guide 
the thinking of so many young people. Thousands 
of students, inside and outaide university walls, owe 
to hmi the discovery that it is exciting to think and 
a duty to think clearly. He will be miased far more 
than he would have expected, for he was essentially 
a humble man. f 


Mr. W. Birtwistle 


Mr. W. BrgrwIBTLH died at Bkibbereen, Co. Cork, 
on March 4, within two days of his sixty-third 
birthday. Eduoeted at Blackburn Grammar School, 
he served in the First World War, and in 1920-24 
studied oceanography and fisheries under the late 
Prof. James Johnstons in the University of Liverpool. 
In 1925 he took up duty as fisheries economist, in 
charge of the Fisheries Department, Straits Bettle- 
ments, and Federated Malay States, later assuming 
the title of director of fisheries. He retired in 1945. 

Mr. Birtwistle was a pioneer of fishery development 
in the Far East, with especial attention to the intro- 
dustion of power-driven fidhing oraft, and the cultiva- 
tion of fish in rice flelds. These and many other 
developments he msored were published in the 
annual reports of the Malayan Fisheries Department. 
He could foresee future developments in Asia, and 
made provision for the advanced training of Asian 
staff in the late 1980's. The wisdom of this has 
already been shown in the good work done by these 
men. He was hi by the fishermen, 
and on his death tributes were paid by men of all 
nationalities in Malaya. 





NEWS and VIEWS 


Sedlelan Chalr of Natural Philosophy at Oxford: 
E Prof. Sydney Chapman, F.R.S. 
Tua retirement of Prof. Sydney Chapman from 
the Sedleian ahair of natural philosophy at Oxford 
has just been announced. Prof. Chapman reaches 
Before going to Oxford (Beo Nature, 157, 155; 1948) 
Prof. Chapman had been at the Imperial College of 
Science and Technology, London, for no leas than 
twenty-two years. Fortunately, his departure from 
Oxford is not gomg to hinder his interests in geo- 
magnetism and the up atmoephere, for he is to 
continue as professor of geophysics at the University 
of Alaska, an appointment which he has held sinoe 
1951 in addition to his work at Oxford. His many 
friends all over the world will be glad to think that 
in this way he will be able to increase the very oon- 
siderable debt that is already owed to him by workers 
in those fields which are peculiarly his own, and 
where his influence will remain for many years to 
oome. ! 
Prof. George Temple, F.R.S. 
Tus appointment has been announced of Prof. 
George Temple to succeed Prof. Ohapman. Like his 
r, Prof. Temple has wide interests. 
Educated at Birkbeok College, London, and Trinity 
College, Cambridge, he held teaching posta at Birk- 
beak College (1922-24), at the City and Guilds College 
(1924-28) and at the Royal College of Science (1928— 
80) before being appointed to the chair of lied 
mathematios at King’s College, London, a position 


which he has held with great succese for the past 
twenty-one years. Prof. Temple was elected a Fellow 
of the Royal Society m 1943. His earlier researches 
were in mathematical physics and relativity, to be 
followed by a vigorous and hi produstive appli- 
cation to the quantum theory this was developed 
in the late 1920's. A text-book on Rayleigh’s principle 
and another on the general principles of the quantum 
theory bear evidence of these interests. More reoently 
he has been occupied with problems in aerodynamics, 
and has become one of the leading theoretical experta 
in the subject in Britain. He will be most welcome 
at Oxford, where his wide knowledge of mathamatioa 
will help to lement that of his colleagues, and 
where his consi ble administrative experience and 
easy charm of manner will prove most valuable. 


Letters to Sir Willlam Slemens 


A OOLLEOTION of more than two hundred and fifty 
letters written by men of science, stateamen, artista 
and other notable personalities to fir William 
Siemens, the distinguished scientist and engineer of 
the nineteenth oentury, has recently been acquired 
from a relative of Lady Siemens by Sir George Nelson, 
chairman and ing director of the English 
Eleotrio Oo., Ltd. These letters, arranged chrono- 
logically, have been mounted in two special volumes 
with the printed text on facing pages, together with 
& short biography of Siemens written by W. H. 
Kennett, short notes on the authora of the letters 
and an index. A third volume, made of the 
printed copies of the lettere, the biography, eto., 
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` and facsimile copies of twenty-two of the letters 
> (which to the inexpert eye are scarcely 

able from the originals), was presented by Sir George 
on May 14 to the Institution of Electrical Engineers. 
In addition, & thousend copies of a general edition of 
the letters have been printed and will be presented 
to universities, libraries and engineering societies. 
The letters are very mixed in content and personality 
of author, but they serve & useful purpose in 
revealing the wide interests of Siemens and in 
reflecting the manners of the times in which he lived. 
The letters written by men of science form a 
minority, but they are a notable array; his cor- 
respondents included Airy, Beasamer, Crookes, Der- 
win, Dawson, Faraday, Fowler, Hooker, Helmholtz, 


du a a T 
detected spectroscopiocally in the sun’s chromosphere. 
The letters range in date from one of & num by 
Faraday in 1862 to one by Lady Kelvin in 1902 
deploring the death of Queen Viotori& and looking 
forward, with very mixed feelings, to the Coronation 
of Edward VII. 


Committee on the Effects of Synthetic Detergents 


Tam Minister of Housing and Looal Government, 
Mr. Harold Macmillan, has stated that, after oon- 
sulting the Secretary of State for Scotland and the 
Minister of Health, he has sppointed a committee 
with the following terms of reference: “to examine 
and report on the effecte of the moreasing use of 
synthetio detergents and to make any recommends- 
tions that seem desirable with particular referenoo to 
the functioning of the public health services’. The 
committee is constituted as follows: Sir ‘Harry 
Jephoott, chairman and managing director of Glaxo 
Laboratories, Lid. (chairman); Dr. N. R. Beattie, 

incipal medical officer, Ministry of Health; O. E. 
Boast, borough engineer and surveyor, County 
Borough of Croydon; Prof. J. C. Cruickshank, pro- 
feasor of bacteriology as applied to hygiene, London 
School of Hygiene and Tropical Medicine; G. H. W. 
Cullinan, general , Shell Chemicals, . Ltd. ; 
Lt.-Col. H. F. W. Maokenzie, director of water 
examination, Metropolitan Water Board; G. Meo- 
Robbie, assistant secretary, Department of Health 
for Sootland ; F. D. Morrell, director, Unilever, Ltd., 
‘London ; Dr. J. R. Nicholle, deputy government 
ohemist ; F. T. K. Pentelow, chief inspector of sahmon 
and freshwater fisheries, Ministry of Agriculture and 


Department 

M OMM ct Fu e cer H Pus Gover en 
secre Ministry of ern- 
ment; W. L. Thomas, chief chemist and technical 
director, Woolcombers, Ltd., Bradford; O. B. 
Townend, chief engineer, main drainage, Middlesex 
County Council; R. Oraig Wood, managing pua 
Thomas Hedley ‘and Oo., Ltd., Newcastle iar ape 
Technical Officers : Dr. E. A. B. di 
of alkali works and riv indi ag ae 
Health for Scotland ; Lt. Jiinistry ‘of H : 
sewerage and sewage of Housing 
and Local Government ; . A. Key, senior chemical 
inspector, Ministry of "Housing and Local Govern- 
ment. The secretary to the committee 1 Mr. 
A. R. Isserlis, Ministry of Housing and Local 
Government. 


nat of 
, &dviBer on 


NATURE 


May 23, 1953 VoL 171 


Geological Soclety of Australia 
THE recently constituted Geological Society of 
Australia grew from groups of geologists who have 
met more or less informally during the past few years 
at various centres in the Commonwealth. The Society 
has been organized on & Federal basis with State 
divisions, local branches at appropriate centres, and a 
Federal Council governing the whole. While mamber- 
ship is being established in the several States (in- 
cluding the Federal Territories), the Society is 
functioning under a Provisional Council with Prof. 
E. 8. Hills as chairman. Formal elections are to be 
e s oe Nena rae a of the Society, 
o ewe in, has h 
1958) &nd plans for the issue of Apri Geren 
advanced. ee one news Buli 
the function of which is intended to be the welding 
of closer personal bonds between Australian geo- | 
logists. The first issue is of lively interest and contains 
many items of personal news besides summaries of 
work in progress. The New South Wales Division, 
for example, bas reports from the University of 
Sydney, New England University Co the 
pee ae @ number of museums public 
authorities, various oom es in the 
Broken Hill distriot. ane x 
Noteworthy news items include the following. A 
late Pre-Cambrian tillite has been discovered in the 
north of Western Australia. The heat-flow in Tas- 
mania is being measured by the Geophynica 
ment of the National University. Prof. 8. W. 
is spending & ssbbatical year developing his views on 
continental drift. Prof. E. 8. Hills is completing a 
study of U Devonian cauldron subei in 
Victoria in one fifteen miles acro. Some of 
the members of Prof. O. E. Marshall's staff at Sydney 
are engaged in investigating the geology of the 
Solomon Islands and of Papua; a recent 
graduate has been ‘ sitting” (sio) with an oil 
oompeny; and a teaching fellow ''has resigned to 
enter the churoh". Altogether the Bulletin should 
add considerably to the gaiety of Australian—and 
not only Áustralian—geologiste. But it closes on & 
more sombre note with an obituary notice of the late 
Prof. E. W. Skeate, who died in January at the age 
of seventy-sight. ene iy Me mee of Aus- 
tralian geologists to the privileges of 
their new Society, succeas would seam to be well 
assured. The first issue of the forthooming Journal 
will be eagerly awaited. 
The Spirit of Applled Mathematics 
Unam the title of '"The Spirit of Applied Mathe- 
mmBiios", Prof. O. i 1g TE DEAD 
lecture on October 38, 1952, as Rouse Ball T 
of a mathematics in the University o Oxford, 
text of the lecture has now been published 
. 24. Oxford: Olarendon “Preas; London: 
ord University Press, 1958. 2s. 6d. net). After 
tributes to the founder of the chair, to his own pre- 
deceasor, Prof. E. A. Milne, and to the mathe- 
matician — physicist — biol 
Coulson said that app 


is against it, as it suggests that it is a mental rag- 

in which one can rummage to find a bit of 
mathemstiœ applicable to the latest di 
experimental physioe. But really the glory of apalie 
mathematics, he continued, is not in such applica- 
tions but in the creation of oonoepte, an intellectual 
adventure which combines creative imagination and 
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canons of beauty to give insight into the nature of 
the world. Lying between pure mathematios and 
the experimental sciences of physics and chemistry, 
the resulta of which remain substantially unaltered, 
applied mathematios has the surprising difference 
that it is liable to rapid changes, and ita progress 
consists of the creative process of finding a new set 
of oonoepta to transoend the old. The value of such 
conoopis does not depend on their permanence, and 
some of the best, for example, Bohr's theory of the 
atom, did not survive for more than & 
generation. The essentials, said Prof. Ooulson, are 
the joy, passion and creative impulse, the search for 
beauty, simphoity and integrity in structure and 
form, set in an environment partly dependent on, 
and yet in its deepest sense independent of, experi- 
ment and pure mathematics. 


Sea Foam 


SowETDIMES, after heavy and prolonged onshore 
Worm great mames of foem afe de feed ca bee 

. on to local rocks and beaches. A curious feature 

“of these lather-like masses is the way in which they 
persist for relatively long periods even when blown 
about by the wind. i lathers soon revert to 
their former unlathered state; but sea foams may 
persist for æ day or more when the weather continues 
moist and stormy and no sun shines. It is poesible 
that the foam is ‘held’ by the presence of some protein 
material, and Miss E. M. Moore suggesta that this 
protein material might be found in the alginate 
products of sea-weeds. This, however, does not 
explain how the surface tension of sea-water could be 
so lowered that the whipping action of storm waves 
could create a frothy masa (Aust. Mus. Mag., 10, 11; 
1952). A likely explanation of the phenomenon is that, 
during storms, large numbers of A pe iyi organiams 
are destroyed and broken up because of the battering 
they receive in choppy seas. The surface tension- 
lowering chemiodia: vical are thus released into the 
sea-water would allow the waves to whip up & froth 
end, if there is also present enough protein matter 
released from the alginate, a foam with lasting 
qualities might result. 
Surface Photometry of Southern Elliptical Nebulz 


A parm by Dr. David 8. Evans on “Surface Photo- 
metry of Southern Elliptical Nebulm", which haa been 
published as No. 19 in the series of "Communications 
from the Radoliffe Observatory, Pretoria” (reprinted 
from Mon. Not. Roy. Astro. Soo., 111, 6; 1952), 
discusses the surface brightness of a group of seven 
elliptical nebule in the region R.A. gh. to 4h. 30m. 
Of these nebuls, four are in pairs and each pair can 
be photographed on one plate. There is a iption 
of the various details pertaining to the photography, 
eto., connected with the work, followed by a dis- 
cussion of the results, which are shown im seven 
diagrams, these isophotes being drawn with an 
interval of 0-5 magnitude. In these the dotted linea 
represent Hubble’s distributions in accordance with 
his law m = m+ 5 log (r/a+ 1), where r is tho 
distance measured slong a radius and a is a constant. 
While the mape do little more than confirm Hubble’s 
results, there are certain differences of detail which 
can best be sean in the plot of NGO 1291, the latter 

ing re-drawings of the central isophotes. There 
is an obvious rotation of the line of major axes 
of successive isophotes, and the natural interpretation 
of this would be a shear due to rotation. It is asserted 
that thia phenomenon is very probably real in the 
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caso of NGO 1291, and Evans thinks that this also 
applies to NGO 1549, although the effeot is nob so 
well marked. NGO 15538 presenta some anomalies 
and resembles two elliptical nebulæ, one seen behind 
the other, though there is no suggestion that this is 
so. While it scarcely seems correctly classified as a 
spiral, as an elliptical nebula it is atypical. Observa- 
tional material on the remaining bright southern 
elliptical nebulg is being accumulated, and it is hoped 
that & detailed discussion will follow in due course. 


Papaln 

Derva by tapping the mature but unripe green 
fruits of the papaw (Carica papaya), the proteolytic 
enzyme papain has for a number of years received 
considerable attention from planters although its 
market is at present confined largely to the United 
States. The papaw is indigenous to tropical America, 
but its cultivation has to most tropical 
countries and its commercial production has hitherto 
been confined principally to Ceylon and British East 
Africa (Col. Plant and Animal Prod. 8, No. 1; 
1952-53). In the United States’ papain has five 
main uses. In the brewing industry it is used for 
‘chill proofing’ beer, while other important appli- 
cetions are in medicine and pharmaceutical prepara- 
tions; in the food industry, in pre-cooked foods and 
in the manufacture of meat-tenderizing preparations ; 
and, in the textile industry, particularly in shrinkage 
resistance and other treatment of wool, wool and 
silk mixtures, and perhaps in silk processing. Papain 
is used to & much more limited extent in the United 
Kingdom, and the chief applications may not extend 
far beyond pharmacy and textiles. In other countries 
there would appear to be use for papain in the 
brewing industry. 

Canadian Association of Physicists: Annual Con- 

gress In London, Ontario . 

Tea ninth annual congreas of the Canadian 
Association of Physicists will be held during May 
28-80 in the University of Western Ontario, London. 
Prof. J. T. Wilson, professor of geophysics in the 
University of Toronto and formerly war-time dircotor 
of operational research in the Oanadian Army, will 
be the after-dinner speaker at the Association’s dinner 
on May 28, and the presidential’ address on the 
structure of physical theories will be delivered on 
May 29 by G. C. Laurence, of Atomio Energy, Ltd. 
A reception by the board of governors of the Univer- 
sity of Western Ontario will follow. The remainder 
of the programme of the congress will conmst of oon- 
tributed papers, & symposium on the physica of 
metals, and two invited papers by Prof. M. S. 
Vallarta, of the El Collegio Nacional de Moxico, on 
cosmic-ray physics, and Dr. H. L. Anderson, of 
the University of Chicago, on the naturo of tho 
x-meson. 


Eighth Pacific Sclence Congress: Meeting In the 
hillppines 
Tem Eighth Paoiflo Science Congress will be held 
in the Philippines (in Quexon City, Manila, Los Banos 
and Baguio) during November 10-28, with head- 
gio? in the Liberal Arts Buildmg, University of 
Philippines, Quezon City ; concurrently with this, 
the Fourth Far Eastern Prehistoric Congress will tako 
place. The programme for the Paciflo Science Con- 
græs will be organized under the following twelve 
headings: geology and geophysics, meteorology, 
Oceanography,  zoology, botany, soil resources, 
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forestry, agriculture, anthropology, public health, 
nutrition and social sciences. General symposia will 
be held as follows: rice enrichment; P oveano- 
graphy; management and utilization of natural 
resources; geology and mining industry ; E s 
geography ; typhoons; anthropological 
n ete aes reu Connie Toe 
outstanding ethnographical studies and problems, 
and recent work in linguistics); historio and pre- 
historio population movements into the Paoiflo and 
major Imes of migration ; i ; 
‘orestation ; 
; museums; international 
organizations of the United Nations, eto. In addition, 
there will be two special sympoeia. Besides those 
eee 
members (the latter being a dires by repre- 
sentative institutions or toi by "slants 
a interested persons may attend 
as ‘participants’; British scientific workers Med wish 
to attend should write in the first place to the 
Assistant Secretary of the Royal Society, Burlington 
House, London, W.1. Papers will be limited to ten 
minutes for reading and five minutes for discussion ; 
all papers (and abstracts of not more than four 
hundred words) must be sent in by Beptember 1. 
Further information can be obtained from the 
Becretary-General, Eighth Paciflo Science Congress, 
National Research Council of the Philippines, Quezon 
City, Philippines. 
Royal Sodety of South Africa: Council for 1953 
Av the anniversary meeting of the Royal Society 
of Bouth Africa, held on March 18, the following 
members of Council were elected for 1958 : President, 
8. H. Skaife; Honorary General Secretary, W. J. 
Talbot ; Honorary Treasurer, N. Sapeika; Acting 
Honorary Editor of Transactions, A. M. Talbot; 
Honorary Librarian, E. Newbery ; Other Members of 
Counod, R. 8. Adamson, D. Burnett, W. J. - 
A. J. H. Goodwin, 8. H. Haughton, W. E. 
Heec a a te R. H. Stoy and C. van Riet 


Soclety for Endocrinology: Officers and ounces 


Orricens and committee for 1953 of the Society for 
Endocrinology have been elected as follows : Ohair- 
man, Dr. 8. J. Folley; Honorary Secretaries, Prof. 
0. H. ee Honorary 
Treasurer, Dr. G. W. Harris; Editor of the Sootety'a 
Proceedings, Prof. 8. Zuckerman ; raman Members 


of the Committee, Dr. T. Mann, Dr. 0. J. O. R . Morris, 
Dr. I. W. Rowlands and Dr. 8. L. Bim n. Oom- 
munications should be sent to Prof. O. H. Gray, 


of the Society, at the Department of 
Chemical Pathology, King’s College EE Den- 
mark Hill London, S.E.5. 


Announcements 

A MEETING arranged jointly by the Acoustics 
of the Physical Society and the Royal Aeronanti 
Society on the subject of aeronautical acoustics, and 
jet noise in particular, will be held &t the Institution 
of Mechanical Engineers on May 21. There will be 
three seasions on engine and ground noise, 
respectively, and & eal discussion will follow. 
Further information oen be obtained from the 
General Secretary, Royal Aeronautical Society, 
4 Hamilton Place, London, W.1. 


Aw exhibition of the Flinders Petrie collection of 
Egyptian antiquities will be held in the Museum of 
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Egyptology, University College, Malet Street, London, 
W.C.1, during June 18-August 81 (admission free; 
Monday-Friday, 10 &.m.-5 p.m. ; Saturday, 10 a.m.— 
noon). The Flinders Petrie centenary lecture will be 
given by Prof. 8. R. K. Glanville, Herbert Thom n 
ja ead of Egyptology in the University of 

idge the lecture will be open to the publio and 
will be given in the Anatomy Theatre, University 
College, Gower Street, London, WOL at 5.30 p.m., 
on June 17. 


Taz summer conference of the Society for Applied 
Baoteriology will be held in Oxford July 6-9. 
-On July 7 a symposium will be held on “ iotios, 
their Production and Uses in Industry", at whioh 
papers will be read on antibiotio-p organisms, 
antibiotio fermentations and their biological control, 
the of some antibiotics and their uses in 
the control of plant diseases and animal feeding. The 
remainder of the conference will consist of original 
contributions. Further details may be obtained. from 
the Honorary Secretary, G. Sykes, Boota Pure Drug 
Co., Lid., Microbiology Tae West Bridgford, 
Nottingham. 


Tos annual meeting of the Société de Chimie 
Physique will this year take the form of & discussion 
on “Recent Advances in the Study of Molecular 
Structure", to be held in Paris during July 6-10. 
The various topics will each be introduced by a 


general given as follows : Bir John Lennard- 
Jones, of the University Oollege of North 
Staff , recent advances in our knowledge of 


the chemical bond; Prof. R. Meoke (Freiburg im 
Breisgau), recent advances in the fleld of speotro- 
scopy ; Prof. Roubine (Lille), microwave spectro- 
soopy ; Mr. Grison (Bergerac), localization of hydrogen 
atoms by X-ray diffraction; Dr. L. E. Sutton 
(Oxford), electron diffraction ; Prof. Cauchois (Paris), 
X-ray spectra; Dr. G. E. Bacon (Harwell), neutron 
diffraction; Dr. M. Lederer (Paris), determination 
of the molecular structures of natural io sub- 
stances. Further information can be obtained from the 
general secretary of the Société de Chimie Physique, 
Prof. G. Emaohwiller, 10 rue Vauquelin, Paris 5¢. 

Ar the combined invitation” of the Amsterdams 
Chemisch Dispuut, the Utrechtse Chemische Club 
and the Chemisch Dispuut Leiden, Prof. John Read, 
of the University of 8t. Andrews, haa recently given 
& series of lectures in the three Dutoh universities 
concerned, beginning at Amsterdam on April 27. In 
meeting the special of these three student 
societies, Prof. Read t with the gubjeot of alahemy 
and ita connexions with art and music, and in par- 
ticular with the art of the Netherlands. The lectures 
were &ooompanied by &rtistio and musical illustrations, 
and it is a tribute to the linguistio abilities of Dutch 
students that at each centre the whole of the pro- 
oeedmgs, including questions and discussions, were 
conducted in . At Amsterdam, in the labor- 
atory of Prof. J. P. Wibaut, Prof. Read also gave an 
account to advanced and research students, end. 
members of the teaching staff, of some of his own 
collaborative researches on the chemistry and stereo- 
chemistry of plant produots, originating in the 
University of Sydney and continued at St. Andrews. 

ERRATUM. In the communication ‘Kramer and 
Russell Effects with Single Crystals of Zinc” in 
Nature of May 16, p. 890, by Dr. L. dora ner 
Dr. K. H. R. Wright, the descriptions (a) and (b) 
below the illustration should be interchanged. 
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CHEMISTRY AND PHYSICS IN SPAIN 


URING the period April 15-21 the Real Sociedad 
Espafiola d Fisica y Quimica celebrated ita 
fiftieth anniversary. The proceedings opened with an 
offloial reception at which representatives of various 
foreign chemical and physical societies presented 
“congratulatory addresses, followed by an sales on 
\the Society itself by the president, Prof. M. Lora 
-Tamayo. Witness was given to the importance with 
which science is in modern Spain by the 
fact that on the dais no less than four ministers of 
State were present, namely, the Ministers for External 
Affairs, for National Education, for Industry, and a 
Minister representing the Sub-Seoreteriat of the Chief 
of State. In attendance were the majority of the 
ambassadors of the foreign delegates. The Minister 
for National Education weloomed the foreign delegates 
to Spain. 

The actual work of the conference was preceded 
by a Requiem Maas in the Church of Consejo Superior 
de Investigaciones Cientifloas. Four days were 
devoted to colloquia and to the communication of 
papers on original work carried out by Spanish men 
of science. In addition, & number of open lectures 
were given on special themes. These moluded the 
following: the physical limits of vision, by Prof. 
J. M. Otero; lignin and ita formation, by Prof. K. 
Freudenberg; the total synthesis of nucleic co- 
enzymes, by Prof. A. R. Todd; the determination of 
geological age by isotopic methods, by Prof. Otto 
Hahn; diene synthesis in natural products, by Prof. 
Kurt Alder; the role of chromatography, by Prof. 
A. Tiselius; and electrochemical polarization, by 
Prof. A. Rius. These alone indicate the truly inter- 
national character of the meeting. 

The meeting also gave opportunity for & reunion 
of the International Oommission on Optics and 
for the offlcers of the International Union of 
Ohemistry to discuss the forthcoming meeting at 
Stockholm. 


RUMFORD BICENTENNIAL 


M'^EE 20 was the two-hundredth anniversary 
of the birth of Benjamin Thompson, Count 
Rumford, who although an American by birth, has 
left his mark on European science and technology. 
Apert from his purely scientific achievements, he is 
best remembered in Britam as the founder of the 
Royal Institution; he also established the Rumford 
Medals, one series of which is awarded by the Royal 
Society and another by the American Academy of 
Arte and Sciences, the latter for work carried out in 
America only. 

To celebrate the anniversary, the American 
Academy of Arta and Sciences organized a conference 
in Boston to which were invited all former Rumford 
medallists, but which was also open to the scientific 
public. A great: number of the American medallists 
were present, as well as four medallista of the 
Society—Bir Alfred Egerton and Prof. F. E. Simon 
from Britain, Prof. M. Siegbahn from Sweden 
and Prof. P. Debye from the United States. The 
celebrations started with a banquet grven by the 
American Academy in the Harvard Olub at Boston; 
the president of the Academy, Dr. Edwin H. Land, 
of ‘Polaroid’ fame, preaided, and Sir Alfred Egerton 
transmitted the greetings of the Royal Society and 


The Minister for Industry welcomed. the delegates 
and showed them around the permanent exhibit of 
the activities of the Instituto Nacional de Industria. 
This is & truly impressive display of the industrial 
activities which are being developed in Spam. 
Research work on the lines of that in Britain by the 
Department of Scientific and Industrial Research is 
being oarried out to the large pilot-plant scale in 
Madrid on various topics. These include the treat- 
ment of shale for the production of lubricanta and 
the utilization of waste raw materials of vegetable 
origin such aa grape stones, sprouts, vine shoots and 
straw by the process of fermentation followed by 
briquetting of the non-hydrolysable residue. It is 
contemplated that 30,000 metric tons a year of yeast 
for animal consumption, 24,000 tons of petrol and 
higher ketones for motor fuel, 35,000 tons of wood 
preservatives and 145,000 tons of charpoal will be 
produced, together with acetone, methanol and other 
by-products. The pilot plant has operated succes- 
fully, and engineering drawings for the larger plant 
are now almost completed. 

The Instituto Nacional de Industria participates 
with private firms in & great number of industrial 
E S which are required for the reconstruotion 
of the national economy ın Spain. The outoome of 
this welding together of national effort and private 
enterprise will certainly be a matter which tho rest 
of the world cannot ignore. 

As wil be seen from this brief account of the 
prooeedings of the anniversary meeting of the 
Society, attendance at and participation in the 
scientific meetings were tasks of no mean order. In 
addition, the proverbial Spanish hospitality was on a 
truly lavish scale, including opera, dinners and tours. 
Spanish men of science can, at least so far as the 
foreign delegates are concerned, rest assured that the 

i celebrations of their Society was an 
event of outstanding interest. Erro K. RIDEAL 


SYMPOSIA AND AWARDS 


of the Royal Institution. The menu included Rum- 
ford’s famous soup which he devised for feeding the 
poor; fortunately, as part of an opulent dinner ıt 
produced none of the bad effects it had when for & 
time, about & hundred years , it became the sole 
diet of the inmates of a British prison! The main 
speaker was Prof. Sanborn Brown, who gave & very 
informative and amusing talk on Rumford as a 
physicist and technologist, and also presented a 
picture of his personality which made it clear why 
Rumford was not too popular with many of his 
contemporaries. 

The first symposium was held on the morning of 
March 27 in the rooms of the Academy and dealt 
with recent developments in thermodynamics. Prof. 
P. W. Bridgman spoke on “Reflections on Thermo- 
dynamics”, Sir Alfred Egerton on ‘Management of 
Flame”, Prof. L. Onsager on ‘Reciprocal Relations 
in Irreversible Processes” and Prof. F. E. Simon on 
"Helium and the Range of Stability of the Solid 
State". In the afternoon another symposium took 
place on recent developments in atomio spectro- 
scopy; Prof. M. Deutech discussed ''"Positronium", 
Prof. W. E. Lamb, jun., “Excited Hydrogen Atoma”, 
Prof. E. M. Purcell "Line Speotra in Radio Astro- 
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namy"' and Prof. I. I. Rabi “Molecular Beam Radio- 
Methods for the Study of Excited States 
of Atoma”. 

In the evening, Rumford Medals were presented 
by Dr. Land to Profs. E. Fermi, W. E. Lamb and 
L. Onsager, who were introduced by Profs. P. Debye, 
N. F. Ramsey and J. G. Kirkwood, respectively. 
After the ceremony & reception for the Rumford 
Medallists was held in the very pleasant rooms of 
the American Academy of Arta and Sciences. There 
was also an opportunity of vimting an exhibition of 
Rumford’s scientific works. 

On March 28 there was a final symposium on 
recent developments in nuclear physics. The erg 
were Prof. E. Fermi on 'Meeon Physics”, Prof. J. R. 
Oppenheimer on ''Reoent in the Under- 
standing of Nuolear Foroee", Prof. M. Siegbahn on 
‘Nuclear 8 py" and Prof. V. F. Weisskopf 
on "Problema of Nuclear Structure". All the symposia 
were followed by lively discussions, and as there were 
not more than about.a hundred people present the 
intimate atmosphere contributed very much to the 
Me em suooeas of the meetings. 

ia were organized in & quietly efficient 
way, dm guests were sincerely grateful for the 
gracious and generous hospitality &ooorded to them. 
Their thanks are due to officers and staff of the 
American Academy, in icular to Prof. Harlow 
Shapley, the chairman of the Rumford Bicentenary 
Committee, and to Mr. R. W. Burhoe, the executive 
officer of the Academy. F. E. SmoN 


THE BRITISH DYESTUFFS 
INDUSTRY 


HE address, “Our Changing Chemical Industries : 


an Appraisement'", which Dr. Herbert Levin- 
stein delivered to the British Association of Chemista 
on February 27 on the occasion. of the award to him 
of the Hinchley Medal, further expounds & disturbing 
pera in Sir Tizard’s Meesel Memorial 
last July. Sir Henry Tizard had expressed 
disquiet at Britain’s & t lack of succeas in 
competing in the world’s markets for chemicals, and 
quoted figures to show that our share of world trade 
in chemicals had gone down: steadily from 22 per cent 
in 1918 to 18 per oent in 1950. Germany had been 
out of the world’s markets twice in this period and 
her share fell from 87 per oent in 1913 and 36 per 
cant in 1087 to 11-5 per cent in 1950. Dr. Levinstein 
recognized that the ohemioal industry in Britain is 
changing in character aa, in accordance with the 
general tendency to expansion across industrial 
frontiers rather than within them, firms like the 
Distillers’ Co. and the petroleum firms have extended. 
their manufacturing activities far beyond their 
original field. There are now in Britain half a dozen 
firms, with large capital, makmg chemicals, ‘whereas 
formerly there was only one; however, we have not 
yet begun to reap full advantage of the operations of 
these big companies. 

These changes should substantially strengthen the 
chemical industry of Britain, diminish dollar importe 
and hetp exports; but nevertheless, Dr. Levinstein 
urged that there is much to justify Sir Henry Tizard’s 
misgivings. Arguing that in Britain, as in Germany 
and in Switzerland, the dyestuffs industry is the 
foundation of organic chemical industry, he 
that consideration of the beginnings of this industry, 
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the ressons for its leeving its birthplace in Britain, 
and ite growth to really gigantic proportions m 
Germany would explain much that has disturbed Sir 
Henry Tizard. E tho beginnings of the 
industry and its decline ritain by the ’seventies, 
Dr. Levinstein said that the absence of a patent law 
in Germany until 1877 and, until much later, in 
Switzerland, and of any provision in British patent 
law for working in Britain, allowed Gèrman and 
Swiss inventors to take out British patents without 
obligation to manufacture here, while durmg this 
period they could infringe British or other patents 
- e own countries. The weakness of the British 

was also exploited by the Germans f 
dur 1877-1914, after the Imperial patent law of 
1877 embodied Caro’s definition of a chemical 
invention, namely, the obtaining of & new and | 
unexpected technical effect. 

The imposition in Britain of the same duty on pure | 
&loohol for industrial purposes as on potable spirita 
also gave a great advantage to the Germans, and 
this was not modified until nearly thirty years later 
when the Government wished to make oordite. A 
further factor was the diffculty in obtaining capital 
for new and risky developments, & position which 
persisted until the comparatively recent formatian of 
the Finance Corporation for Industry. Dr. Levinstein 
dismissed as irrelevant the view that the superior 
education of the German chemist or the neglect of 
research by the British manufacturer had played any 
real part in the transfer of the dyestuffs industry to 
Germany. It is true, he said, that traming in organic 
chemistry was better in Germany and m Switzerland 
than in Britain in the early years of the period. The 
first large and distinguished school of organ? 
chemistry in Britain was under W. H. Perkin, jun»? 
at the Victoria University, Manchester; but there 
was never any difficulty in obtainmg sod German, 
Swiss, or British chemists from ab As regards 
research, Dr. Levinstein claimed that more research 
was carried out by his firm at Blackley than was 
justified by the sales, and that, although on & modest 
soale compared with that of the Germans, far more 
research was done there than by any other firm in 
Britain. 

Reviewing the sachievementa in restoring the 


- British industry on the outbreak of war in 1914, and 


which, in fact, prevented the Germans from using 
their stocks of dyestuffs for bargaining at the Peace 
Oonferenoe, Dr. Levinstein pointed out that in 1019 
importe into Great Britein had fallen to 3,282 tons 
from 18,900 tons in 1918, and that we were already 
exporting 5,446 tons. Although the British range of 
dyes was incomplete and the plants employed were 
not necessarily the best for peace conditions, the back 
of the task was broken and a large research organ- 
ization had been established. Delays in xmplementing 
the promise to introduce the Dyestuffs (Import 
Regulation) Act and other political and economic 
factors led to the dispersal of the research 
and technical staff; but Dr. Levinstem expreased his 
concern that a recent book, ‘Twenty-five Years Ago, 
the Story of the I.O.I. Merger", issued by Imperial 
Chemical Industries, Ltd., had not given a fair 
account of what had been done to re-eetablish the 
British dyestuffs industry before that combine was 
formed. He algo contested the claim that the Dye- 
stuffs Act was only intended to protect the home mar- 
ket and not, by securing the home market, to build up 
exports. The object of the Act was to secure for the 
home market a wide, substantially complete range of 
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dyestuffs ; but if exports were neglected, overheads 
would be extravagantly high. The highest export of 
British dyestuffs before the Second World War was 
in 1929, and only in that year and in 1937 (5,728 
tons) were the figures for 1919 (5,446 tons) and 1920 
(6,157 tons) exceeded. In nineteen years under the 
Dyestuffs Act, nothing was done to increase British 
rta of dyestuffa. 

This, Dr. Levinstein , had some bearing 
on the figures which caused. ny Tiard concern. 
Moreover, there had been no reduction m 
imports, which averaged 2,325 tons during 1919-26 
(includmg the abnormally high for 1920, 
following the Sankey judgment) and algo for 1927-88. 
The post-war period showed improvement. 
Exporta increased to 12,148 tons in 1950 and 12,486 
in 1951, and thus do not substantiate the claim that 
the German firms have recovered their lost 

On the other hand, imports increased from 786 tons 
in 1950 to 1,657 tons in 1951, and of these last Dr. 
Levinstein noted that 676 tons came from Switzerland 
and 220 tons from the United States, as much being 
paid to these ‘hard currency’ countries as we paid to 
Germany in 1913. Dr. Levinstein also noted that 
there are now thirty-seven dyestuffs makers in 
Britain, and he concluded his survey by referring to 
the potentialities of the small firm and the possibility 
of formidable competition later from the U.S.S.R. 
in dyestuffs and in other chemicals. " 


FOOD PRODUCTS FROM PLANTS 


HE Nutrition Panel of the Society of Chemical 
Industry, at the third of its series of meeti on 
“Food and the Future’’, held in the rooms of the 
Chemioal Society, London, W.1, on March 25, dis- 
cussed the subject of "Newer Sources of Foodstuffs”. 
Two papers were under discussion: one by Dr. A. C. 
Thaysen, of the Colonial Microbiologi Research 
Institute, Trinidad, on food and fodder yeast, and 
the other by Mr. N. W. Pirie, of the Rothamsted 
i tal Station, on the efficient use of sunlight 

for food production. 

Dr. Thaysen’s paper pointed out that the process 
of making use of waste material ag a medium for the 
growth of yeast is a measure of our shortage of food. 
The original idea for the use of yeast as a human 
food was for children in countries experiencing under- 
nutrition where the need for supplementary protein 
is most acute. The value of lies in ita ability 
to convert about 80 per oent of the inorganio nitrogen 
supplied into protem. The rate of conversion, com- 
pared with more orthodox methods, is enormous: 
for example, & fully grown bullock, weighing half a 
ton, produces protein at the rate of 0-9 Ib. per day ; 
half a ton of soya beans at the rate of 82 Ib. per day ; 
and half & ton of Torulopsis could produce protein 
at thb rate of 51 tons in 24 hr. i 

Food yeast is at present being produced both in 
Jamaica and ın South Africa. cost, at ls. 2d. 
per lb., corresponds to 0-069d. per Ib. of protein, 
compared with 0-8d. per Ib. of protein from beef. 
However, very little yeast is at present consumed by 
man. In Germany and Fmland it is used solely as 
animal feed, and, if the comparison is then made 
between yeast and other sources of animal feed, the 
economic aspect, at the present time, is unfavour- 
able; thus food yeast sells at £180 per long ton, 
compared with soya bean meal at 280. It is necessary 
to take into account the presence of an appreciable 
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concentration of vitamins in the yeast. As & supple- 
ment to human dietaries, apart from ita protein 
content, yeast would supply much-needed members 
ef the vitamin B-complex and, used in this way, is 
certainly economical. 

In the absence abroad of Dr. Thaysen, his paper 
was introduced by Mr. H. J. Bunker, who emphasized 
the future possibilities of food yeast, when present 
economios could be considered irrelevant. He pointed 
out that dried brewers’ yeast sells at £90 per ton, 
and when debittered, but not extracted, at £180. 

The value of T'orulopsts as a food converter, com- 

^pered with Saccharomyces, lies in its ability to 
ferment as well as hexoses. This is valid 
only when waste sulphite liquor is used as & medium ; 
when grown on molasses, both these organisms are 
equally valuable. Vast quantities of raw material 
are available: for example, as much as & quarter of 
& million tons of waste sulphite liquor, which really 
is a waste material, is available annually in the 
United States and Canada, as well as hydrolysed 
wood, bananas skins, bracken and peat. 

Rhodotorula graoiks could provide & valuable 
addition to fat resources, as the organism contains 
42 per cent fat and 28 per cent protein. Earlier 
reports of the unpalatability of yeast, when it was 
said that only about 15 gm. per day could be oon- 
sumed without causing digestive disorders, were 
probably due to oontamination with defrothing 
agents. Well-prepared yeast is quite palatable. 

Mr. Pirie said in his paper that at present we are 
entirely dependent upon sunlight for our food sup- 
plies; but photosynthesis is extremely inefficient. 
Much of the light is reflected, absorbed by inactive 
surfaces or by surfaces which are rendered inactive 
because of unsuitable conditions. The advocates of 
unicellular photosynthetio organisms, such as Chlorella, 
dispute that farming is the best way to produce food. 
Alge have, however, no greater efficiency in trapping 
sunlight, but can be more readily made to work at 
maximum efficiency by provision of optimum tem- 
perature, carbon dioxide and nutrients. These con- 
ditions would render CAlorella culture as costly as 
glasshouse cultivation. It was pointed out later in 
the discussion, however, that efficiencies up to 20 per 
cent have been achieved by growing Chlorella in tho 
Open, as com: with 2-3 per cent for ordinary 
crops. In ition, the plasticity of metaboliam of 
the organism permits production of food material of 
any desired composition: for example, 60 per cent 
protein: 5 per oent fat or 10 per cent protein: 80 per 
cent fat. 

As the green plant will be our main source of food 
for & long time to come, the best use must be made 
of it. y a small part of the orop is eaten directly 
by man; most is fed to anrmalg or used as a fertilizer, 
or even wasted. Orops grown primarily as animal 
food are wasteful, despite the high esteem in which 
.their produots are held, because the overáll oon- 
version 18 usually only 5-10 per cant. Economies in 
the use of soil can be made both here and by replacing 
textile fibres by gynthetio flbree. 

The direct consumption of crops by man is demr- 
able. Plants are, however, relatively poor sources of 
protein, with the exoeption of legume seeds and moet 
young leaves. Young, vigorously growing leaves 
contain up to 80-40 per oent protein and little fibre ; 
but only a few plant species will stand up to 
continuous cropping of very young leaves. The 
alternative is to separate the fibre from the proteins, 
fats and carbohydrates of lower-quality leaves. The 
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advantage of fractionating leafy crops lies in the fact 
thatthe products are more valuable when separated 
than when combined. The proteins are suitable for 
non-ruminante and perhaps man, the fluid extract 
could be-used for feed or as a medium for mioro- 
organisms, and the fibrous residue, still containing 
some proteins and starches, is suitable for ruminants 
or even for fuel. 

In many perte of the world there are abundant 
leafy wastes, such as potato haulms, sugar-beet 
leaves and sweet potato leaves. When, however, 
satisfactory techniques have been develo our 
choice of domesticated plants might well reoon- 
sidered. Plants that use sunlight most efficiently 
might be chosen rather than those grown merely 
because & use has been found for tham. On the 
question of econamice, leaf protein, even extracted 
from crops grown specially for the , would 
cost leas than existing protein foods and about the 
same 8&8 estimates for yeast and Chlorella. 

The discussion revealed two trends of thought on 
these new naturel sources of foodstuffs. One was 
that orthodox agriculture would see us through this 
century and that these novel methods should await 
the development of new techniques. The other was 
that present drawbacks to these new foods are largely 
due to lack of information and that further investi- 
gation is most desirable. As Mr. Pirie said, all 
methods of moreasing the world's food supply must 
be pushed ahead, for they are complementary rether 
than conflicting. A. E. BANDER 


BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 


ANNUAL REPORTS FOR 1951 AND 1952 


> HE recently received third annual report of the 
oounoil of the British Gelatine and Glue Research 
Association (pp. 18; 1951) covers the year October 
1950-September 1951, and the fourth (pp. 19; 1952) 
for that ending in September 1952. The former 
report records an increase of two in the full member- 
ship but no change in the staff. Two meetings of the 
Research Panel were well attended, the second, a 
symposium on the uses of gelatine and glue, providing 
a veluable opportunity for interchange of 
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The rta of the Director of Research, included 
with each of these annual reports, indicate that 
during the next two or three years a substantial bod: 
of new concerning gelatine and glue 
have been built up. Work on the purification of 
gelatin by ion exchange resins, for example, has 
shown that the ash content of gelatin is reduced from 
2-8 per cent to 0-005 per oent by passing a 5 per cent 
solution 8 mixed of the ‘Amberlite’ 
resins [R120 and IRAÁ400. Even very high arsenic 
contents oan thus be reduced below the limit pre- 
soribed for edible gelatine, and the method providea 
& ready means of ini iBoeleotrio points. 
Detailed studies of the of very dilute 
solutions of gelatin have shown that the gelatin 
molecule is in & partly folded configuration at ita 
isoelectric point, the and opposite o 
along the molecule con ing to the folding. 
techni: developed by F. Sanger, in which ftuoro- 
dinitro reacts with free amino groups of 
proteins, has been applied to the determination of 
end-groupe in gelatin, and studies have also been 
made of the organic constituents of bone, while new 
methods have been developed for estimating the 
colour and olarity of gelatine and gluo solutions and. 
gels and for the accurate determination of arsenio in 
gelatine. A device has been constructed to facilitate 
acourate ing of jelly ‘strength’, and a detailed 
investigation of sampling errors in bacterial counts 
on powdered gelatine indicates that the variation is 
Telated to irregular distribution of bacteria in the 
gelatine, probably originating from the drying 
operation. 


WORLD-WIDE CHANGES IN THE 
PHASE OF THE COSMIC-RAY 


SOLAR DAILY VARIATION 


By T. THAMBYAHPILLAI and Da. H. ELLIOT 
Physical Laboratories, Univers.ty of Manchester 


MESE of the coamio-ray diurnal 
variation at sea-level using directional counter 
arrays! have shown that the variation is at least in 


part due to an anisotropic distribution of the primary 
radiation entering the . Binoe the varis- 
tion is dependent on solar rather than sidereal time, 





views between manufacturers and users. 
It was decided that at future meetings, in 
addition to papers of the type previously 
presented, accounts would be given of the 
research work of the Association ; and the 
visit to the laboratories, which is & regular 
feature of Panel meetings, has proved & 
valuable link between the Association’s 
staff and that of member firms. The 
fourth annual report records two additions 
to associate membership and one to full 
membership, as well sa the appointment 
of an additional research offloer for work 
on the physical and mechanical pro- 
perties of gelatine and glue. The 
laboratories were officially on 
November 29, 1951, by Sir Ro Dun- 
oalfe, and two further meetings of the 
Research Panel are reported (see Nature, 
169, 24 (1952) ; 170, 24 (1952); and 171, 
250 (1953) ). 
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the anisotropy is evidently caused in some way by 
the sun, and it is therefore important to ascertain 
whether there is any relation between the variation 
and the sunspot -cycle.  Earher measurements in 
Manohester have therefore bean repeated during the 
past two years, using the same apparatus as was used 
in 1948 and which oonsista of two counter telescopes 
with rather wide angles of soceptance, one pointing 
south and the other to the north and inclined at 45° 
to the vertioal. 

Fig. 1 shows the first harmonios of the annual 
mean daily variations plotted on a harmonio dial for 
1951 and 1952, together with the earlier measure- 

menta in Stockholm and Manchester. It will be seen 
that there appears to 
have been a signifloant 
change in the daily varig- 
tions between 1940 and 
the present time. The 
time of maximum for 
the south-pointing tele- 
scopes has fallen pro- 
greasively earlier in the 
day from 1940 to 1953. 
There i8 & similar but 
much leas marked trend 
for the north direction. 
The changes in amplitude 
over this period are not 

In view of these results, 
the ionization chamber 
date published by the 
Carnegie Institution of 
Washington’, for Chelten- 
ham (U.8.A.), Ohrist- 
ohuroh (N.Z.) and Huen- 
o&yo (Peru), covering the 

iod 1937-46 have also 
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close to sea-level and at very nearly the same 
Tatitude (~ 40°) in the northern and southern hemi- 
spheres, respectively, whereas Huanoayo is close to 
the equator and at an altitude of 3,850 m. The 
average diurnal variations at Christchurch and 
Cheltenham over the whole period 1937-46 have very 
nearly the same amplitude and phase, whereas that 
for Huancayo has same amplitude but the time 
of maximum is 8-3 hr. earlier than at the other two 
stations. The phases of the annual mean daily 
variation at the three stations are shown plotted in 
Fig. 2 for each year. It will be seen that phase- 
have occurred during this period, and that 
the are roughly parallel at the three stations, 
indicating that they are not local in origin. 

In Fig. 3 we have plotted all the data on the phase 
of the diurnal variation which are readily available. 
In all cases except the Hafelekar observations, & 
correction for berometrio pressure only has been 
made. The Hafelekar observations, as lished, 
had in addition been corrected for atm io tem- 
perature, and to this extent there is an uncertainty 
as to whether they are directly comparable with the 
observations from the other stations. Where 
directional counter measurements have been used, 
the mean variation for the two directions has been 

lotted. The Huancayo points have been displaced 
by & constant amount corresponding to 3-3 hr. to 
bring them into line with the other stations. 

It will be seen that, although the points show & 
certain amount of scatter, there appears to have 
been & systematic change in phase over the years. 
The time of maximum fell progreesively later from 
1933 to 1942, and then the time of maximum has 
become gradually earlier from 1942 up to the present. 
It has been shown by Sekido and Kodama? that 
there is & relation between the phase of the drurnal 
variation and geomagnetic activity, the time of 
maximum falling earlier on days of high activity 
than on days which are undisturbed magnetically. 
It appears, however, that the changes in phase shown 
in Fig. 8 can at best be only partially accounted for 
in this way, since io activity shows & 
predominantly ll-year cycle and the points in the 
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Fig. 3. Time of maximum of the first barmonios of the diurnal vafiaijon. The years of sunspot 
minimum are indicated by the broken lines 
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diagram do not show such a periodicity to any 
marked degree. The years of sunspot minimum are 
mdioeted by the broken lines in Fig. 3, where it will 
be seen that the minimum of 1983 oorresponds to an 
early time of maximum for the daily variation and 
it & ‘likely that & similar state of affairs will 
hold for the next minimum (1955). The intervening 
minimum of 1044, however, corresponds to a late 
time of maximum. It is worthy of note that if the 
phase change is a periodic effect, the data in Fig. 8 
could be fitted to a 22-year wave, which is, of course, 
the true period of the sunspot oyole. It is impoasible 
at this stage to say with certainty whether or not the 
cosmic-ray date do show such & cycle, and many 
more years of systematic observation will be required 
to produce & oonolusive result. There oan be little 
doubt, however, that systematic changes in the phase 
of the diurnal variation do occur on & world-wide 
soslo. 

We are indebted. to Dr. A. R. Hogg and Dr. D. I. 
Dawton for providing us with the results of their 
measurements on the daily variation. [April 23. 
! Malmfors, K. G., Ar cx mr > 03 A, Ko. 8. (I Hiiot, 

H., and Dolbear, D Phy., 1, 6 (1081). 
i gg fy nd Tubo, S. A, Oars ia. Wath Pub, No. 17 
5Bekido, Y., and Kodama, M., Report of Ionosphere Research in 

Japan, 7, No. £ (1961). 


FORMATION OF LABILE 
PHOSPHATE ESTERS BY 
IRRADIATION OF NUCLEIC 
ACIDS WITH X-RAYS IN 
AQUEOUS SYSTEMS 


By Dr. GEORGE SCHOLES and Da. JOSEPH 
$ WEISS 
University of Durham, King’s College, Newcastle upon Tyne 


Wore albino. sas ae Mane 
ons of nucleic acids was con- 
ael tots eantas ck à ah yale abate mhilis 
ee ee 
definite chemical processes lace during the 
irradiation!-*. At lower doses d radiation, these 
chemical effecta include the formation of ammonia 
and of inorganio phosphate; by using higher doses 
the formation of certain free bases and of titratable 
acid groups in addition could be shown. On the baais 
of thease and other tal findings, a tentative 
mechanism for the overall attack of the Tadicals 
produced by the radiation has been pro The 
experiments seemed to suggest thab eddie of 
certain labile substances plays a part and that these 
substances include labile phosphate esters. However, 
the evidence then available was largely of an indirect 
nature. 

We bave now obtained some direct tal 
evidence on this point, this being based on the fact 
that labile phosp Vagrant pedi sies 
hydrolysed with the formation of inorganic ph 
Blank and irradiated nucleate solutions were 
faa bee adus aud (aries winced Gomi) ak 
the amount of liberated inorganic phosphate determ- 
ined by the method of Berenblum and Chain’. In 
this way we have been able to show that, for 
example, with doses of the order of 9 x 10‘ r-unita, 
in the presence of oxygen, the additional amounts of 
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inorganio phosphate liberated from irradiated ribo- 
nuoleio acid and deoxyribonucleic acid solutions are 
about fifteen times the amounts of free phosphate 
formed during the irradiation. 

. A study of the effecta of X-rays on some relatively 
simple organic phosphate esters ipm shown. that these 


of view were a- 
$-phosphoglyoerio acid. Here again, appreci- 
pe amounts of inorganio p were released 


hydrolysis oft the irradiated solutions, 
although the, aait lability of these ieseriediats caters. 
was rather lower than the lability of the esters formed ' 
from the nucleic acids. The interest in these thro- | 
carbon systems-_arises from the fact that the point of 
attack by the oxidative radicals can be predicted on 
chemical grounds with some degree of certainty. 
Buch considerations would that the formation 
of labile phosphate esters, for example, by irradiation | 
of a-glycerophosphate solutions, resulta from an 
oxidative attack on the secondary alcohol group 
(B-posttion) according to the following reaction : 


OH4.0.PO(OH) OH4.0.PO(OH) OF.O.PO(OH), 
(cord) 
OH —— A 


bnon 


It is apparent that the acid lability of the irradiated 
solutions can be due here to the formation of com- 
pounds similar to (I). 

In the case of the nucleic acids, we have already 
presented evidence that both the basic and pentose 
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constituents are attacked by the radicals produced 
during irradiation, ‘and it ia poemble that chemical 

in either of these components may increase 
the acid-lability of the resulting product. 

The following discussion is Imited to the labile 
esters which can arise by oxidation of the sugar part. 

A small section of, for example, deoxyribonucleic 
acid can be represented as shown on p. 920. 
From this scheme it is obvious that the pentose 
—O(4’) atom occupies & unique position in this 
structure in that it is adjacent to two phosphate 
groupe; oxidation at this oentre, therefore, should 

ve & pronounced Isbilixzing effect. Furthermore, 
electrostatic interaction between the two phosphate 
groups may be an additional factor in their mutual 
labilization®’. S t hydrolysis of the labile 
phosphate bonds uoed in this way will lead to & 
transverse fission of the polynucleotide chain with the 
production of both (8’)}- and (5’} (end) phosphate 

. groups. When the (5’)- phosphate is y an end 
group, this should lead directly to the formation of 
inorganic phosphate. 

If, on the other hand, there is an oxidative attack 
ab O(8 or O(5’), this will lead to an immediate 
scission of the corresponding phosphate bond without 
the intermediate formation of & labile ester. In 
deoxyribonuoleio acid, neither oxidation at O(1') nor 
at O(2’) should have any labilixing effect on the 
phosphate li . In ribonuoleio acid, oxidation 
at O(2’), which here is & secondary alcohol group, 
could labilize the phosphate in the (8^- position. 
On chemical grounds, however, it appears that O(4') 
in both nuolero acids is rather vulnerable and a likely 
point of attack. Further, it is to be expected that 
oxidation at this position should also lead to an 
opening of the furanose ring: 


PO(OH PO(OH) 
N N 
A m o 
fe MEN OHH H N 
HNH E HH So 
H 
`o 20H) 
"boron is 


Therefore, in addition to labilization of the adjacent 

“phosphate bonds, the glycosidic linkage may also be 
considerably weakened, leading to the liberation of 
the base; the presence of free bases in irradiated 
nucleate solutions has already been observed 
previously?. 

These considerations may also be of some import- 
ance for the understanding of the mechanism of the 
‘after-effect’ in deoxyribonucleic acid solutions’, 
namely, the decrease in viscosity which continues for 
some time after cessation of irradiation. We have 
already stated*? that some of the immediate loss of 
viscosity may be closely associated with & loss of 
‘hydrogen bondimg’, particularly through elimination 
of polar groups by the action of the radicals upon 
the constituent bases and possibly to some extent 
by elimination of phosphate end groupe. Further- 
more, an immediate scission of the polynucleotide 
chain should be brought about by oxidative attacks 
at the pentose C(3') and C(5’), as pointed out above. 
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On the other hand, with regard to the post- 
irradiation effect, our results suggest that this may 
be due to the following reactions: (a) Transverse 
fission of the polynucleotide chain by hydrolysis of 
‘labile’ phosphate esters as outlined above. This may 
be accompanied by loss of the corresponding basc, 
and thus loas of some hydrogen bonds. (b) Attack 
at the double (ethylenic) bonds of the pyrimidines 
by the free radicals and (hydrolytio) liberation of 
the chemically changed bese from the main poly- 
nucleotide chain. 

It has been stated that the ‘after-effect’ in 
irradiated deoxyribonucleic acid solutions depends 
entirely upon the presence of oxygen**. However, 
this appears to be somewhat unlikely in view of the 
fact that there are also oxidizmg (OH) radicals 
present under vacuum conditions. The effect of 
molecular oxygen has been studied in & number 
of other systems; for example, in the formation 
of acetaldehyde from ‘aloohol?*, or of pyruvio acid 
from lactic &oid!? and from alanine’, the ratios 
of the yields in the presence and absence of oxygen 
were found to be between 8 and 6, depending on 
the substance and on the experimental conditions. 
Therefore, the presence of oxygen during irradiation 
of the nucleic acids should only enhance the extent 
of oxidatrve attack upon the basic and pentose 
components. 

In evacuated solutions, for example, the oxidation 
of a secondary aloohol group of the sugar would 
require a process similar to: 


OH j OH 
>CH(OH)——+ >O(OH)—> >C=0. 


In the presence of oxygen, on the other hand, because 
of the process H + O, — HO,, the effective number 
of OH radicals may be increased by inhibiting the 
recombination of the primarily formed H and OH. 
Probably more important still, the yield may also be 
inoreased by reaction of the initially formed organic 
radicals with oxygen : 


d O—OH 
> O(OH) = SC(OH + > biom —>>0=0+HE,0, 


that is, via & peroxide radical, which oan eventually 
lead to the corresponding carbonyl compound. 

All these experiments refer to in viro conditions, 
and therefore any conclusions drawn from them with 
regard to the biological action of X-rays on nuoleio 
acids are bound to be highly ive. However, 
it is perhaps worth pointing out that there may bea 
connexion between the labile phosphate esters pro- 
duced by the action of, for exam le, X-rays on 
nuoleio acids and ‘high-energy phosphate bonds’. 

In general, observations on the lability of phosphate 
esters may also be of use in the elucidation of the 
point of attack of the free radicals. 

Full details of this work will be published elsewhere. 

[Jan. 6. 
1 Baholes, G., Stein, G., and Weim, J., Natures, 164, 700 (1040). 
1 Boholes, G., and Wels, J., Nature, 168, 640 (1950). 
* Scholes, G., and Weiss, J., Kap. Oel] Research, Supp. B, 219 (1952). 
* Beholes, G., and Welss, J., Biochem J. (In the press). 
1 Berenblum, I., and Chain, H. Biochem. J., 82, 205 (1938). 
fot KI, T. L., and Morales, W. T., J. Amer. Ohom. Soo., 73, 105 
"Taylor B, Greenstein, J. P., and Hollaender, A., Arch. Biockem., 
6, 19 (1048) 


* Butler, J. a. F., and Conway, B. B., J. Chem. Boo., 8418 (1950). 
* Conway, B. H., and Butler, J. A. Y., J. Cham. Soc., 834 (1952). 
1: Johnson, G. R. à., Scholes, G., and Wem, J. (in preparation). 
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POSITION OF HAMS IN THE 
“HAEMOGLOBIN MOLECULE 


By Prop D. KEILIN, F.R.S. 
Molteno Institute, University of Cambridge 


(uus blams which arises from the study 
of the i of oxygenation and oxidation 
reactions of hæmoglobin is the position occupied by 
the hems in relation to the globin. The solution of 
this problem is of paramount importance for tho 
Proper understanding of the structure of hæmoglobin 
and of the interactions between the hem and the 
protein in hæmoglobin, as well as in other natural 
hemoprotem compounds. 

The nomenclature of hæmoglobin and its derivatives 
which will be used in the present study comprises the, 
classical terms which have previously bean discussed 
snd defined’, Although the term ‘hæmoglobin’ will 
be spplied here in its widest sense, covering all 
hemoprotein oxygen oarriers, irrespective of their 
origin, but having protohmm as their prosthetic 
group’, the position of hæms will be examined mainly 
in mammalian hemoglobins (molecular weight 68,000) 
which have four hmms per molecule. d 


Imidazole di^ of Ham-linked Groups In 
zemoglobin 


It was undoubtedly 


the high histidme content of 
. hæmoglobin that waa 


different imidazoles, forming, especially with 4-methyl 
perahsmatin compounds. A 
more definite formulation of this view was made by 
Conant, who, in his Lectures, suggested that 
globin is linked to each hsem—iron through two 
imidazole rings of histidine residues of which one, 
being more easily displaced by oxygen than the 
other, forms the oxyl&bile group responsible for the 
well-known Bohr effect. However, it was Wyman 
and his oo-workers’* who made the first attempt to 
obtain more direct experimental evidence in support 
of this theory. The main results of this work were 
Tecently summarized by Wyman! in a masterly 
review of different aspects of hsamoprotein compounds. 
In the course of these investigations®’ they found 
that the heat of ionization of titratable Ups 
between pH 5:5 and 8-5, caliailated fram the iifest of 
tem: upon titration curves ee was 
about 6,500 cal., which is very close to t of the 
imidazole group of histidine. Moreover, by oom- 
. paring the effect of temperature on titration curves 
of hæmoglobin and oxyhsmnoglobin, they were able 
to find that the heat of ionization of the oxylabile 
acid groups lies very oloee to that of the imidazole 
group of histidine. They concluded that the hem— 
iron in hæmoglobin is linked with two imidazole 
groups of histidine residues, being, however, closer to 
one group than to the other. It is somewhat difficult 
to reconcile the result of this work, which indicates 
that the hsam—iron lies between two histidine residues, 
with one of the conclusions of Wyman’s review’, 
namely, that hams in hæmoglobin lie attached to 
the surface of globin. 
The imidazole theory also received support from 
magnetic susceptibility measurements carried out by 
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Paulmg and his co-workers, who were able to 
determine the nature of the bonds uniting the hsxm- 
iron-with the ing atoms and to offer the 
first structural i tation of the hsm-linked 
groupe in hemoglobin and ite derivatives’. 


, 


Critical Examination of the Theory of the 
Embedded Position of Hams 


One of the important deductions which oan be 
drawn from the imidazole theory of the hsm-linked 
groups, as formulated by Conant, Wyman and 
Pauling, is that the disk-like hems lio within a fold 
or orevioe of the globin. The concept of the ambedded 
position of hems was recently used by Pauling¥1" 
and by Bt. George and Pauling’ as a basis for an 
ingenious sterio hindrance theory to account for the 
S-shaped oxygen equilibrium curve of hæmoglobin 
and for the hæm-hæm interaction. According to this 
theory, the enfolded positions of the four hems 
between the layers of globi will linfit the access 
ibility of oxygen to the hexn-iron. However, when 
an oxygen molecule reaches the first hamn-iron to 
form the oxygenated complex, the protein structure - 
becomes somewhat loosened and thus makes. the 
second hsm-iron more easily accessible to- oxygen. 
With the formation of successive oxygenated com- 
plexes, the degree of hindrance to the penetration of 
oxygen progreasively decreases, and this is reflected 
in the sigmoid curve of the reversible reaction 
between hemoglobin and oxygen. 

Since the sterio hindrance theary is based upon the 
assumption that the four hem groups of hæmoglobin 
sre buried within the globin, Bt. George and Pauling 
(1951) made an attempt to obtain more direst 
evidence in support of their view. For this purpose 
they investigated the reactions of free ham and 
hæmoglobin with different alkyl isocyanidee, such as 
the ethyl, isopropyl and tertiary butyl derivatives. 
They found that, whereas the nature and size of these 
isocyanidee had no influence upon their affinities for 
free hem, they had a marked effect upon their 
affinities for hæmoglobin. Thus, the affinity of 
hæmoglobin for isopropyl and tertiary butyl iso- 
cyanides was about 8 and 200 times lower respectively 
than ite affinity for ethyl isocyanide. They ascribed 
this fall in the affinity to the increasing molecular 
sizes, and -therefore to increasing difficulties of 
penetration of these isocyanides between the protein 
layers enfolding the four hsama. 

However plausible and attractive may appear the 
theory of the embedded ition of hsams in hemo- 
globin and of the sterio hi theory of hem- 
hem interaction, several important experimental 
results militate against them. Neither of these 
theories can therefore be accepted without a careful 
examination of these results, which can be summarized 
as follows. 

(1) Reaotions of hæmoglobin with oxidising and 
reducing agents. It is well known that the divalent 
iron of hæmoglobin is oxidized by i ferri- 
cyanide (K,Fe(ON), and by methylene blue to the 
trivalent iron of methemoglobm, and that the latter 
is reduoed back by sodtum dithionite (N&,8,0,) to 
hæmoglobin. All these substances are much larger 
in size than & molecule of or of carbon 
monoxide. In fact, the reactions of hæmoglobin with 
ferricyanide and methylene blue have already been 
considered as an indication that the hæms lie attached 
to the surface of the globin, Moreover, these 
reactions are of special interest considering that 
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neither ferri ide nor dithionite 10ns can penetrate 
the cell membrane of the red blood oorpusolee, facta 
which make possible the spectroscopic study of the 
mechaniam and the kinetics of lysis, by different 
agents, of erythrocytes containing either hæmoglobin 
or methsmoglobin'§. 

(2) Formation of compounds with nitrosobenrene and 
imidazoles. It has been shown that the divalent iron 
of free hæm and of hæmoglobin combines reversibl; 
with nitrosobenzene forming spectroscopically well: 
defined complexes'“17, The same complexes are 
obtained when hematin and methmmoglobin are 
treated with phenyl hydroxylamine (O,H,NHOH). 
In this reaction phenyl hydroxylamme reduces free 
hematin and methemoglobin to hem and hæmo- 
globin respectively, while it is itself oxidized to 
nitrogobenzene (OHNO), which then combines with 
hem and hsmoglobin?', 

It has algo been shown that the trivalent iron of 
methsmoglobin combines reversibly with 4-methyl 
1midazole!*, forming a compound with an absorption 
spectrum of the parahmmatin .  Bmee the 
reactions of hemoglobin and methsemoglobin with 
oxidi and reducing substances consist in electron 
transfer between. these substances and the ham-—iron, 
one cannot dismiss the possibility that such reactions 
take place indirectly through some groups belonging 
to the protein. Thus, the oxido-reduction reactions 
by themselves do not neceasarity rule out the pos- 
sibility of embedded hæms. However, the position is 
very different'in the cases of nitrosobenzene and 
imidazole, which form oo-ordination complexes with 
the iron of hæmoglobin and methsmoglobin respect- 
ively. To form such complexes the hæm-iron must 
be directly accessible to substances. 

Thus the view that hems in hemoglobin are 
embedded within & fold of globin which msy hinder 
the tration of oxygen molecules to the hæm-—iron 
is difficult to reconcile with the faote that large 
polyvalent ions such as ferricyanide and dithionite or 
comparatively large molecules such as methylene blue, 
nitrosobenzene, phenyl hydroxylamine and imidazole 
can easily reach the irun of hæmoglobin or methsamo- 
globin and react or combine with it. 

(3) Reactivities af fres hom matin and of hamatin 
bound to natives protein. The differance in the ability 
of a free hmmatin and of a hematin forming part of 
a native hamoprotein to combine with certain sub- 
stances cannot always be ascribed to the posmble 
greater accessibility of the iron in the free hematin. 
In fact, the hæmatin of methemoglobin may show & 
much greater reactivity towards certain substances 
of small molecular size than does free hsmatin. 
Thus, whereas methwmogiobin easily combines with 
azide’, fluoride*? and hydrosulphide™ ions, to form 
well-defined compounds, free hematin forms no 
epectroecopically recognizable compounds with these 
substances. Moreover, the easily observed reactions 
of methsamoglobin, catalase and peroxidase with 
peroxides are in striking contrast to the great diff- 
culties in demonstrating any of these reactions with 
free protohsmatin. Indeed, only urohsmatin has 
been found to form well-defined compounds with 
hydrogen peroxide and ethyl hydroperoxide**. On 
the other hand, of & variety of substances which 
combine with free hematin, only cyanide, nitric 
oxide and certain imidazoles combine with methssmo- 
globin, and of & still larger variety of substances 
which combine with free ham™, only cyanide, alkyl 
isocyanides, nitric oxide, cerbon monoxide and 
nitrosobenzene combine with hæmoglobin. 
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(4) Absorption spectra and nature of ham complexes 
with different substances. Free hem and hmmatin 
combine with imidazoles to form compounds which 
are very similar in their structure and absorption 
spectra to the hwmochromogens and parahmmatins 
formed when hsm or hematin are combined with a 
great variety of nitrogenous substances such as 
pyridine, nicotine, piperidme, ammonia, glycine or 
denatured proteins. In all these compounds, the fifth 
and sixth co-ordination valencies of the hsam-iron are 
occupied by molecules of the corresponding nitro- 
genous substances*. Were the fifth and sixth 
valencies of iron in hæmoglobin and methsmoglobin 
occupied by the imidazole rings of histidine residues, 
their absorption spectra would be expected to 
resemble those of a hamochromogen or a parahgmatin, 
which is not the case. 

(5) Magnstio properties of haemoglobin and its 
derivatives. The magnetic properties of hemoglobin 
studied by Pauling and his co-workers enabled them 
to determine for the first time the nature of the bonds 
unitmg the iron with the surrounding atoms in 
hsamogiobin and ite derivatives. One of the inter- 
esting results obtained by Pauling and Coryell™ is 
that oxygen which is io with two unpaired 
electrons per molecule, on combining with hemo- 
globin which is also paramagnetic with four unpaired 
electrons per ham, forms diamagnetic oxyhmmo- 
globin which has zero magnetic moment. This implies 
that both oxygen and hæmoglobin on combining to 
form oxyhsmoglobin or on dissociating from the 
latter undergo profound changes in their electronic 
structure. Such behaviour of oxygen during its 
reaction with hæmoglobin closely resembles ita 
behaviour when submitted to pressure€, It was 
shown & long time ago, although the facts have not 
since become widely known, that when molecular 
peel Se is compressed, two molecules of oxygen 

ine reversibly according to the equation: 
20, O0,; the amount of O, bemg proportional 
to the square of the pressure. The formation of O, 
can be followed by magnetio measurement, smoe O, 
is paramagnetic and has two unpaired electrons, 
whereas O, is diamagnetic and has no unpaired 
electrons. Here again the formation of O, and its 
dissociation to O, are accompanied by & very marked 
rearrangement in the electronic structure of the 
molecule. It 1s interesting to note that the formation 
of O, can also be followed spectroscopically, since 
O, shows sharp absorption bands not only in the 
ultra-violet but also in the visible region of the 
spectrum, and these can easily be observed in & steel 
tube fitted with glass windows designed to withstand 
high pressures. With an optical depth between the 
windows of about 60 cm. and a pressure of 120 
atmospheres (the usual pressure of an oxygen 
cylinder) the four absorption bands in the visible 
region can easily be seen with a hand spectroscope. 
Moreover, it is O, that is responmble for the blue 
colour and the very sh absorption bands at 631, 
577, 532 and 478 my of lquid oxygen when it is 
examined in & non-silvered flask by means of 
a hand spectroscope", In fact, the diamagnetic 
O, represents about 50 per cent by weight of liquid 


oxygen. 

Magnetic , like other methods applied 
to the study of hæmoglobin, have great merits as well 
as limitations. There is no doubt that it is the only 
method which can reveal the character of the bonding 
of the iron with the ing atoms in hemo- 
globin as well as in its reversible and irreversible 
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derivatives. On. the other hand, all this knowledge 
has not so far helped much towards an understanding 
of the fundamental properties of hemoglobin, such 
as tho very slow sutoxidizability of ite iron, its 
remarkable property of oxygenation, the peculiarities 
of the oxygen equilibrium curves, the Bohr effect, 
the nature of the hsm-bmding protein groups, the 
position of the hsam in hæmoglobin, and many other 
properties, depending upon the integrity of the 

tein molecule. Thus, for example, the Bohr 
effect cannot be ascribed‘, as waa previously sug- 
gested'*, to changes in the nature of the bonds uniting 
the iron with the ing atoms from ionic of 
hæmoglobin to covalent of oxyhsmoglobin. In fact, 
the same changes in the nature of bonds take place 
in every hsamoprotein which can undergo oxy- 
genation, yet myoglobin and certain hemoglobins 
show no Bohr effect. On the other hand, the oxidation 
of hæmoglobin to methmmoglobin, which like oxy- 
genation to oxyhmmdglobin shows a distinct Bohr 
effect, is not accompanied by changes in the nature 
of the iron bonding, which remains ionic. 

Moreover, magnetic measurements do not differ- 
entiate between free ham and hemoglobin, each 
having four unpaired electrons, which indicates that 
the iron in both compounds is linked by ionio bonds. 
Neither do these measurements differentiate between 
oxyhmmoglobin and hssmochromogen which have no 
unpaired electrons, thus showing that the iron in, both 
compounds is linked by ovale bonds. In other 
words, magnetic measurements do not reflect the 
remarkable differences between native hæmoglobin 
and those of its derivatives which have irreversibly 
lost their fomdamental biological properties. The 
same limitation arises when the magnetic technique 
is applied to the study of other biologically activo 
hesmoprotei compounds’, In this respect the study 
of magnetic properties of hsmoproteins fails to 
provide some of the information which is easily 
obtamed from the biological and spectroscopic 
study of these compounds. In fast, by their abso 
tion spectre, especially in the visible region of 
spectrum, not only oan all the derivatives of hamo- 
proteins be differentiated and identified but, in 
addition, any loas in specific biological activity can 

and estimated. 


easily be i 

It a the resulta obtained from magnetic 
Fuseeptibility measurements, which made possible 
the identifloation of the nature of the bonds uniting 
the iron with surrounding atoms, will not be made 
full use of until the structure ‘of native globin, 
especially in relation to ita biological specificity, ig 
better understood. 

(6) Reconstruction of hæmoglobin from ham and 
native globin. The concept of the embedded hams in 
hemoglobin is diffoult to reconcile with the com- 
parative ease of ite splitting into native globin and 
bem and the reconstruction from these constituents 
of hæmoglobin which is capable of combining 
reversibly with molecular 20,20, 

It is true that, under certain conditions such as 
those required for removal of heams?%*!, treatment 
with strong urea solution"*+4, or high dilution®*#", 
the hæmoglobin molecule or the liberated globin*t4i 
may undergo & reversible dissociation into two equal 
parts. This phenomenon suggests that were the 

embedded between layers of globin, their 

moet position would be between the two halves 
of globin. However, the reversible dissociation of 
hæmoglobin into two e Bo eee 
phenomenon. It was recorded for hsmoglobins of 
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horse, ox, cat and fotal , but so far has not 
been demonstrated for hemoglobins of man, dog or 
adult sheep. Moreover, hæmoglobin reconstructed 
from free native globin and hmm differs from the 
original material in showing no’ Bohr effect and in 
having its oxygen equilibrium represented by a 
rectangular hyperbola’. The ooncept of sterio 
hindrance cannot therefore be applied to the reaction 
of this hæmoglobin with oxygen even if the hams in 
the reconstruc obin are enfolded between 
the two halves of globin. On the other hand, hmrao- 
globins dissociated on dilution** or on treatment with 
urea! have an increased affinity for oxygen and 
retain the  S-ahg oxygen. rium curve, 
although each of the hæmoglobin molecule must 
be linked with two hams now lying on the surface 
of the globin and therefore freely accessible to oxygen. 

(T) Hamoglobin and myoglobin. The view of the 
embedded position of hzmg in hæmoglobin has not 
80 far been extended to myoglobin. This ia not sur- 
prising considering (a) that the size of the myoglobin 
molecule is only one-fourth that of mammalian blood 
hæmoglobin, (b) that the molecule does not undergo 
reversible dissociation into smaller unita, and (e) that 
in the absence of & Bohr effect it is unnecessary to 
postulate the oo-ordination of its iron with two 
imidazole groups of histidine one on each side of the 
diak-like hem. On the other hand, if it is assumed 
that the four hams of obin are embedded 
between the layers of globin while the si hem of 
myoglobin lies on the surface of the globin, the 
differences in the properties of these two pigments, 
especially the accessibilities of their iron to different 
Teagents, would be greater than they really are. 
Myoglobin would also offer a more appropriate control 
ue E a a E ta with alkyl iso- 
cyanides carried out by St. Geo and Pauling”. 
Thad this is not the case is indi by the reactions 
of methssmoglobin and metmyoglobin with different 
substances containing an imidazole group. Whereas 
both methsmoglobin and 'metmyoglobin combine 
reversibly with imidazole and 4({5)methyl imidazole, 
neither of these two pigments will react with histidine, 
histamine, carnogine, N-methyl benzimidazole or 
pilocarpine, which oombine with the free hem and 
hematm to form the corresponding hmmochromogen 
and parahematin compounds, ` 
So far, all substances which are known to react 
with myoglobin and ite reversible derivatives have 
been found also to react in the same way with 
hæmoglobin and ite corresponding derivatives. 

(8) Evidence that the stath co-ordination position 
around the tron in hæmoglobin and methamoglobin ta 
ocoupted by a moleoule of water.” On drying hemo- 
globin or methmmoglobin, their absorption spectra 
are replaced by those of hamochromogen or para- 
hematin respectively. On the reintroduction of 
water, these absorption revert to their 
original states. Since in typical hsmochromogen and 
parahsamatin compounds both the fifth and the sixth 
covalent bonds of iron unite it to ni groups, 
the above experimenta indicate that the sixth position 
around the iron in hæmoglobin and methsmoglobin 
is ocoupied by, a molecule of water which, on drying, 
is replaced by a nitrogenous group of the protein‘, 

This view is also supported by study of the abeorp- 
tion spectra. of acid and alkaline methsmoglobin at 
low temperatures“. Thus, when a brown solution of 
acid methsmogiobin at pH 6 is cooled in liquid air, 
its absorption band in the red is i i and 
slightly shifted towards the blue end of the spectrum. 
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On the other hand, when the red solution of alkaline 
methmmoglobin at pH 9, with absorption bands in 
snr hn tno ie aii don 
a changes to that of the soid form. 


pooling sor prees ionization“, the &bove experimenta 

the iron in acid methæmoglobin is 
rp] to a molecule of water and that the formation 
of alkaline methemoglobin involves the loss of a pro- 


ton, as was originally suggested by Coryell, Stitt and 
Pauling“, instead of the addition of a hydroxyl ion. 
Position of the Four Hams tn Relation to Globin 


As is shown above, study of the structure and 
properties of hæmoglobin and its derivatives supporte 


neither the theory of the embedded position of hæms, 


within the fold of the globin nor the sterio hindrance 
theory of hæm-hæm interaction. On the 
much of the evidence that the hæms are 
attached to the surface of the globin through linkages 
with both the iron and the porphyrin. Of the six 
co-ordination bonds of the iron atom, four lie in one 
plane and link it with the ni atoms of the 
pyrrol nuclei, whereas the fifth the sixth bonds, 
one on each aide of the diak-like ham, unite it to a 
nitrogenous group of the globin and to & molecule of 
water respectively. This molecule of water oan be 
replaced (1) in hæmoglobin by & molecule of oxygen, 
carbon monoxide, nitric omde, h cyanide, 
an alkyl isocyanide or nitrosobensene, and (2) in 
enoe oar 1 by & hydroxyl, cyanide, hydro- 
sulphide, axide or fluoride ion, nitric oxide, hydrogen 
an alkyl peroxide or an imidazole, to give 
rige to the well-defined derivatives of hæmoglobin and 
methsmoglobin. r 


Interaction between Hæms and Protelns In 
Haemoprotelns 

Although the general weight of evidence invalidates 
the view that hems in hemoglobin are embedded 
between the layers of globin and that the ham—iron 
is linked to the imidazole gro of two histidine 
residues lying one on either side of the flat ham 
molecule, it does not dismiss the possibility that the 
imidazole rings may form the oxylabi groupe 
responsible for the Bobr effect. Whatever may 
the nature of these groupes or their position, even if 
they are not directly linked with the hæm-iron, they 
may nevertheleas be sufficiently influenced by the 
state-of the hem-iron to soquire .the properties 
ascribed to the oxylabile groups. This is in 
agreement with the view put forward by Wyman‘’, 
namely, that the reactions of hæmoglobin with 
oxygen and oarbon monoxide, as well as the Bohr 
effect, are intimately connected with marked changes 
in the structural configuration of the hæmoglobin 
molecule as & whole. In fact, the valency of the iron 
or ita combination with different substances has a 
very profound effect upon the general protein 
properties of hæmoglobin such as solubility, crystalline 
structure, ease of crystallization and susceptibility to 
denaturation by different agents. 

The converse is also true, namely, that the protein 
has & profound effect upon the properties of hms 
linked to it. This is i exemplified by many 
varieties of hsamoglobins which show marked differ- 
ences in terms of affinitisa for oxygen and carbon 
monoxide, the shapes of the oxygen dissociation 
curves, the autoxidizability of the hsam-iron and the 
absorption spectra, especially in the visible region. 
That certain protein groups of globin which are not 
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linked with, or are not even in close proximity to, 
the hem may nevertheless affect its properties 1s 
clearly shown by the presence of the protein absorp- 
tion band in the photodissociation spectrum of the 
carbon monoxide compound of myoglobin as demon- 
strated by Bücher and Kasperst!. i 
energy absorbed at about 280 mp by the two tyrosine 
and two tryptophane residues of globin is trans- 
mitted to, and used for, the photodissociation of the 
carbon monoxide-iron linkage. 

That the protein portion of a molecule of a hsamo- 
protein cannot be considered as a colloidal carrier of 
hsamatin which merely enhances the activity of this 
prosthetic group is clearly illustrated by the fact that 
the same protohmmatin nucleus in combination with 
different native proteins may form hi specific 
hæmoprotein compounds such as globin, 
catalase, peroxidase or a component of cytochrome 
which have several in-comman, but which 
show very striking differences both in the nature and 
in the magnitude of their biological activities. 
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LETTERS TO THE EDITORS © 


The Editoras do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Effect of Magnet Inhomogeneities in the 
Strong-Focusing Synchrotron 

THs amplitude of transverse oscillations in ao 
‘ synchrotron due to gas scattering and spread at 
injection can be much reduced by using the strong- 
focusing prinoiple!. In such a machine the oscillation 
amplitude is reduced in comparison with a oon- 
ventional machine by a factor of order 0- 
n is the field index (—r,/H,.dH/dr). 
induced by magnet misali ts are, however, 
larger in the strong-focusing machine by a factor of 
order 24/n. This suggeete that very accurate magnet 
assembly will be i 

As an le of the tolerances i 
consider the effects of amall random 
those of ref. 1, namely, n = 8,600; N, 240 sectors ; 
orbit radius, 10‘ om.; W, half-width of vacumm 
chamber, l in. Suppose now that one of the sectors 
P a ee ee 
calculation shows that an oscillation of order 58 will 
be set up. If all the sectors are displaced by an 
amount the root mean. value of which around 
the orbit is A, the tion amplitude after one 
revolution will be of order 5*/240A œ 75A. To 
ensure that the particle completes one revolution, 
therefore, we must have 75A <1 in, that is, 
A < 0-018 in. This represents a fraction of 8-0 x 10-* 
of the machine radius. 


If this condition is met, it is im t to inquire 
what happens on Tevoluti A linear 
system will first be consi This implies that s is 


independent of redius, and the various small centri- 
fugal terms in the equations of motion are neglected. 
We continue to assume for the moment that alternate 
sectors are identical m form. The behaviour on 

t revolutions depends essentially on the 
- change of phase of the oscillation after one revolution. 
Subtracting integral multiples of 4x from this phase 
change, go that the remainder ọ lies between — x 
and + x, the oscillation amplitude fluctuates sinusoid- 
ally with an amplitude of about 24/9 and a period 
of n/p, where A is the oscillation amplitude after 
one revolution. If = 0 the system is resonant, and 
the oscillation amplitude builds up linearly by an 
amount A per revolution. In the general linear case 
where n varies slightly from one sector to the next, 
a further type of resonance can ooour. We oonnider 


firat the ial case of a correctly aligned machine. 
Particles displaced from the em orbit will 
oecillate with an amplitude ich increases in a 


roughly exponential manner if o lies in a small region 
near 0, as in the resonances already considered, or 
near x (cf. Mathieu’s equation). In the general case 
of a misaligned machine with n-variation, or other 
perturbations proportional to displacement ‘or velo- 
city, both linear and exponential types of resonance 
will occur. For the machme under consideration a 
change of n by 1-4 per cant varies by m, so that it 
must be controlled throughout the accelerating cycle 
to leas than this if disaster is to be avoided. 

The resonant build-up of oscillation oan be limited 
by making the system non-linear, go that 9(A) is 
now a function of amplitude. To study this amplitude 
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limitation, two series of computations are being made 
on the Automatic Computing Engine at the National 
Physical Laboratory. first of these is a study of 
the pendulum equation # + (n/4) sin y = 0, with a 
constant impulse forcing -term at fixed intervals 
-oorresponding to one revolution in the machine. 
The oscillation has been computed for various values 
of n, o(0) and impulse strength. For the second more 
realistic calculations, the equation j + nsiny = 0 
is used, the sign alternating betwoen focusing and 
defocusing sectors. At the amplitudes conmdered, 
only the y and y? terms in the expenaion of sin y are 
significant. rt 
a ect circle, but with their ends randomly dis- . 
tributed & certain distance from that circle, so that /' 
the computational problem is one of' ing the 
y = 0 axis at each sector boundary. Particle orbita 
were calculated for one revolution through twenty-five 
randomly chosen of sectors to find the 
magnitude and variation in the amplitude due to mis- 
alignments, -and for one typical arrangement the 
particle orbit was computed for up to sixty revolutions 
for various values of ali accuracy. 

The first oaloulation showed that A’, where 
p(A’) =x + 9(0), ia an important parameter. For 
small impulses the system behaves like a linear 
system when 9 is not near zero, and when o is near 
zero the amplitude of oscillation varies periodically 
and is limited to about A’. For impulses such 
that after one revolution A is greater than about 
A’/5, the amplitude builds up erratically but 
ae. 

In the second series of computations the oscillation 
amplitude after one revolution was consistent with 
the simple statistical calculation given earlier. After 
many revolutions the behaviour was similar to that 
in the first series of gomputations, except that in 
the bounded solutions the repeating nature of the 
pattern of amplitude was not so clearly marked. 
Indeed, it-is not certain that some of the a 
bounded solutions would not have civenrelind £13 
computetion been carried over a larger number of 
revolutions. However, the limit of stability appeared 
to correspond to holding the sector tolerances to 
about + 0:007 in. when amount of non-linearity 
was adjusted so that A’ = W. 

We may oonolude from these considerations that 
very great oare must be paid to the magnet design 
in a strong foousing synchrotron. Elaborate methods 
of assembly will be necessary to get the icles 
0noe round the m&ohine, and a very control 
of the fleld is essential to ensure that they do not 
hit the walls on later revolutions. Calculations so 
far suggest that, in principle, either a linear or non- 
linear system could be used, provided that the tech- 
nological problems of constructing a sufficiently 
accurate magnet oan be overcome. It must be 
emphasized, however, that there are many poesible - 
effects which we have not yet considered; notable 
among them are the coupling between vertical and 
horizontal oscillations, and effect of non-linear 
inhomogeneities due to magnet profile inaccuracies 
and fringing flelds. 

We wish to thank Messrs. Bell, Goward and 
Walkinshaw for helpful discussions on the subject 
of this letter, and the Director of the National 
Physical Laboratory and members of the Mathe- 
matical Division for oarrying out the computing 
programme. This work has been done in collaboration 
with the Proton Synchrotron G: of the European 
Council for Nuclear Research, is published by 
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ion of the Director of the Atamio Energy 
Pacah Rae 


Note added in proof. An extension of the first 
series of computations to the case where n varies 
slowly from one resonant value to the next while an 
orbit is bemg computed shows that the oscillation 
amplitude can become very large, even though for 
foed n values in the same range it remains quite 
limited. Such a variation of n is likely to ooour 
during saturation: of the magnet iron. 


J. B. ADAMS 
M. G. N. Hive 
, J. D. Lawson 
Atomic Energy Research Esteblishment, 
Harwell, Berks. 
March 9. 


! Courant, » Livingston, M. 8. and Snyd H. 8., Phys. Rev, 
ER 1190 (153). ai 


Beta-Spectrum of Arsenic-71 


For the pest few months, the 225-om. cyclotron! 
and the electromagnetic i separator’ of this 
Institute have been used as the basio tools for a series 
of investigations on radioactive isotopes. Radioactive 
samples produced by cyclotron bombardment have 
been separated in the isotope separator both for 
obtaining mass assignments and for providing sources 
for be io work. Due to the high intensity 
and high energy of the beam available in this oyolo- 
tron (200-800 pamp. internal beam of 25-MeV. 
deuterons), very intense beta-sources of separated 
isotopes oan be obtained. The present communication 
reports the preliminary resulta of such an investigation 
on &rsenic-71. The work is still in progress and a 
more detailed paper will be published later. 

Arsenic-71 of halfitife 60 hr. is obtained among 
several other arsenic activities by bombarding - 
manium with deuterons. The isotope is re to 
decay by positron emission (energy 0-6 MeV., 
absorption measurements) and K-capture*. Mei e£ al.* 
reported an electron line of energy 162 keV., which 
was ascribed to arsenio-71. 

In the present investigation, arsenic-71 has been 
studied in the intermediate image beta-spectrometer*. 
Germanium metal (fused on to & oopper plate by 
using & special soldering flux) was bombarded in the 
cyclotron with 25-MeV. deuterons (180 pamp.hr.). 
The active arsenic, together with some arsenic carrier, 
was then converted into arsenic hydride. The hydride 
gas was introduced into the ion source of the isotope 
Eu nud ee E D ee ee 
collected on a thin aluminium foil (0: M piedi 
This foil was used as a bete-souroe in the 


meter (resolution about 4-5 cent; the 
Muller counter window had a ‘cut-off’ of about 
6 keV.). 


The Kurie plot of the spectrum obtained 
gives an upper limit of 815 + 20 keV. There is also 
an indication of the presence of a weak component 
having the end point at about 800 keV. In addition 
to Auger lines, we have found three conversion 
electron. lines at 12-2, 22-0 and 164 keV. The former 
two are interpreted as the K and L lines of & gamma- 
ray of energy 23.3 + 0-8 keV. The 164-keV. line 
is interpreted as arising from the K and L conversion 
of a gamma-ray of 175 keV. This line is 
probably identioal with the 162-keV. line reported by 
Mei ei al.*. 
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line to decay with & period which was in 
acoord with the half-life found for arsenic-71 (see 
below). g 


In another separation of arsenic from germanium 
bdmbarded with deuterons, we collected ions of all 
mass numbers from 69 to 77 on an aluminium foil, 
which was then out into narrow strips. In order 
to check the half-lives, the decay of the activity 
corresponding to each mass number was followed for 

days. The strip corresponding to mass number 
69 showed & comparatively weak activity with a 
half-life ‘of about 85 hr., indicating the presence of 
some germanium-89 in the arsenic hydride gas. The 
half-life of armenio-71 was found to be 65 + 5 hr. 

We wish to thank Messrs. W. Forsling and L. Holm 
for their help and advice regarding the chemical work. 

HUGO ATTHRLING 
RravARD THULIN 
Nobel Institute for Physics, 
Stockholm 50. 
March 1. 


1 Abterling, H., and Lindstrom, G., Mature, 180, 482 (1062). 
Bes ar T Coe Bvartholm, N., and Alegbahn, K, Ark. f. 


* Nuclear Data, N.B.8. Circular 499. 
“Mal, J. Y^ Mi tohell, A. O. G., and Huddleston, O. W, Phys. Rer., 


‘Slats, H., and iain o: Ark. f. Fynk, 1, 389 (1919) 


Creep of Copper under Stress Pulses 


A GHNERAL treatment of the problem of oreep 
under intermittent, as distinct from alternating, 
stress has already been given! and applied to the 
creep of lead. The behaviour of copper conductors 
is of particular interest! because of the stress, con- 
ditions to which they are subjected in alternators, 
and because of the important consequences of their 
failure. Experiments on high-conductivity oopper 
have now been completed with the view of testing 
in more detail certain deductions which followed from 
the original analysis. 

.The character of the creep of- the oo wires 
when tested under 780 kgm.am.-* at 258° . depended. 
strongly on the previous anneal time. The instant- 
&neous extension increases, and the oreep-rate at 
any chosen time decreases, with increase in the time 
of anneal. Detailed discussion of this is outaide the 
scope of this communication: it must suffice to say 
that all the specimens were annealed in the furnace 
for 17 hr. prior to the creep test, a time sufficient 
for the effect to attain rium. 

The original analysis indicated that the recovery 
effect could be formulated in terms of one parameter, 
n. This was the fraction of the material which re- 
covered ‘in full, during the off-load period, ita original 
transient flow properties. It was shown that for lead 
the flow exactly fitted the Andrade $, or oubio, 
funotion? Bz!/*, where £ is time. 

The fraction n satisfled the relation 

li = 1 + A(x[Byh, ; (1) 
where + is time of load, E the recovery time (restricted 
to values leas than some oritical value R,) and A a 
constant characteristic of the material. On this basis, 
approximations involving n can be developed for the 
case of regular repetitive streasing. In the case of 
copper under the test oonditions quoted above, 
accurate oubio creep parabolas were again exhibited, 
with an instantaneous strain recovery on unloading 








0 02 o4 08` 08 10 
r= x[(s + R) 
D ME ne oe oe ee 4A m0 {be cnlgulated mune of z 
The cromes are the experimental observations 
of ~ 0:35 mm. followed by a negligible creep recovery. 
No modification to the previous treatment was found 
to be necessary to take account of this property. 

It oan be shown that the ratio of the creep strain 
under & regular intermittent stress system to that 
achieved under an equal continuous stress, and for 
the same total teat time, 18 given by: 

X = [2:845n(1 — l/min) + 1] rt (2) 
if the transient function is a cubic one, m 
being the number streas cycles and r the ratio 
«/(« + R). Two effecta are of importance. 

(a) Waveform effect. The resulta of i ta 
made with m-= 8, over a total test time of 80 min., 
are summarized in Fig. l. The lower curve shows 
the x-ratio for & material which exhibits no recovery 
(A = œ), and the upper curve shows the ratio for 
the case where 4 = 7:6, the value deduced by 
any section of one of the composite experimen: 
curves. This calculated curve agrees very well with 
the tal values obtained. It is worthy of 
note that y can just exoeed unity for this case (m = 8), 
and if similar curve is calculated for m = œ, then x 
is found to exoeed 1 over the large range of r-values, 
0-3-1-0. 

(b) Frequency effect. If R < B, ion (1) applies 
and n is dependent on the +/(+ F B) ratio only and 
not on the absolute values of pes quantities. In 
this sense, then, there is no frequency effect, go long 
as the wave-form is unchanged. However, because 
of the oocurrenoe' of the term (1 — 1/m/*) in eque- 
tion n cae chen mU E ED As mih 
inoreaseg to values much greater than unity, x levels 
out aharply to an asymptote at y = (3-845n + I)ri, 
This is demonstrated by the oaloulated curve in 
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tie expertnental olservadions, It equalled c ‘po effect’), 
the points would lis on the line x = 0:793 
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Fig. 3 for the onse where A = 7-6.and r — «5. The 
points, taken from results after 80 min. 
of test at different frequencies, are again in very good 
and confirm the validity of the general 
treatment and the physical concepts an which this 
is based. 
A. J. KENNEDY 


London, W.1. 


1 Kennedy, A. J., Proc. Roy. Soo., A, 813, 402 (1062)... 
* Ben eh” MoKeown, J., and Menda, D. N., J. Iu. Met., 80, 
* Andrade, E. N. da C., Proc. Roy. Soc., A, 84, 1 (1910). 


Nov. 12. . 


Microscopical Identification of the 
Constituents of Coal Dust 


Iw connexion with the work of the Pneumooeoniogis : 
Research Unit into the oeuse of pneumoconiosis, ' 
attention has been devoted to the problem of identify- 
ing and estimating the quantity of respirable oon- 
stituents of the dusts found dispersed in the air in 
collieries. It was considered that & technique based 
on the plastic behaviour of fine particles as observed 
by me! ‘and later confirmed by Bangham and 
Berkowitz’ might be evolved. 

A number of different types of crushing lenses 
have been made, and with them it is possible to 
crush suitably prepared samples of colliery dusts 
while watching them under the microscope. Coal 
substance under the conditions used becames plaatio 
and spreads. Minerals either spread, or shatter to 
smaller fragmenta, of mioron size or les. They are 
colourless and thus easily distinguishable from the 
coal. Most ooals in thin sections are highly coloured 
and the various ingredients readily recognized, the 
exceptions béing those of high-rank, such as &nthra- 
cites, which are praotioally opaque even in the thinnest 
sections. 

The crushing technique for the estimation of some 
of the ingredients forming ooel has now been im- 
proved so as to include the high-rank anthracites. 
The accompanying photographs (x 150) show two 
high-rank antbracitea during crushing. Fig. 1 depicts 
particulate coal. The oval dark patches of the photo- 
graph are translucent and appear reddish-brown under 
the microscope ; they are vitrinite. The li grey 
oval patches are exinite and are bright ow under 
the microscope. (The correspondence between colour 
and constituent has been established in lower-rank 
coals and it seams reasonable to apply it to higher- 
rank coals.) The large rather irregular oval white 
patch is mineral matter. ci iu ab maces hoa 
tinuous sheet of another anthracite formed by th 
coalescence of a deposit of fine particles in Thick 


irregular ligh flecks (arrowed) represent the 
yellow exinite. Most of the photograph shows shades 
of darker whioh represent the vitrinite ingredients 


and is -brown under the microscope. The clear 
patches in both photographs are uninterrupted light. 

There is & striking difference in the amount of 
exinite portion of these two anthracites. Ib is in- 
teresting to see that the ‘flash’ of the yellow exinite 
as a contrast to the reddish-brown of the vitrinite 
is-as apparent in the anthracite as in the lower-rank 
coals, although the carbon content is 80 much higher. 
It is hoped to investigate whethér this phenomenon 
oocurs in anthracites formed by the influence of heat. 





Because of the persistence of different colours of 

, the ooal ingrediente in the anthracites when treated 

' this way, & quantitative estimation of the vitrinite, 
! fusinite, exinite fraction of the coal of all colliery 


dusts should now be possible. The mineral fraction 
is readily estimated by the areas of translucency, and 
it is hoped, at least, to separate the minerals into 
several groups by & further development of the 
method Based dn interference phenomena. 
R. G. H. B. Boppy 
Medical Research Council 
Pneumoconiosis Research Unit (8. Wales), 
Llandough Hospital, 
Penarth, Glam. 
Nov. 8. 


1 Boddy, R. Q. H. B, Nature 5i (1913); Feel, 22, 56 (1043); 
Tia cans Birusfursof Goma and Coka (ri. Cord Uti. hex 
* Bangham and Berkowita, Research, 88 (1047). 


Alleged Optical Activity in Crystal Class m 


OptTicaL activity is theoretically possible in crystals 
belonging to the non-enantiomorphous classes m, 
mm2, 4 and 42m; but only one substance has ever 
been cited as an example!. This is the dimer of the 
8-form of methyl mesityl oxide oxalate (O,H.,,0,),, 
which was assigned by Sommerfeldt! to claas m on 
the basis of morphological measurements. 

Crystals corresponding exactly with those described 
by Sommerfeldt have been examined with X-rays 
and found to have the uniquely identifiable space 
group P2,/o with a = 9-15+ 8A.,b = 11-56 + 5A, 
c = 18:02 + 5A, B = 90? 127 + 20°; dos = 1-290 
gm.am.-*, dese. = 1-289 + 10 gm.om.~ for four mole- 
cules per unit cell. Sommerfeldt’s axes are related 
to these by the transformation e Poly- 
synthetic twinning 1s prevalent, tho polarizing 
miorosoope grves no hint of this: MU OE DANS 
(103) and [020] in common and the twinned reciprocal 
lattice approximates closely to Laue symmetry mmm. 
The habit of the single orystals resembles that of 
the crystals of the corresponding ethyl ester, which 
Sommerfeldt assigned to class 2/m. (The lattice of 
the ethyl ester apparently does not so easily permit 
analogous polysynthetio twinnmg.) The assignment 
of the methyl ester to claas m is therefore erroneous 
though perhaps understandable. 

Sommerfeldt’s evidence for optical activity, which 
was only qualitative, may’ now be rejected for two 
reasons : (a) the centrosymmetry of the space group ; 
and. (b) his observations could, as Voigt? pomted out, 
be the result of twinning, or merely & consequence of 
increasing the illumination and so forcing a perceptible 


l 929 

` 
amount of light through the crossed niools. This 
example may therefore be rejected, as it neither 
exhibits optical activity nor is in olasa m. 

The absence of any example of optical activity in 
classes m, mm2, 4 and 42m may suggest some de- 
velopment of the theory or, more probably, 
reflects the considerable experimental difficulties of 
measuring optical activity in the presence of bi- 
refringenoe, and the decline of interest in this subject 
during recent years. A large number of substances 
have by now been reliably assigned to these classes, 


so that an intensive search among suitable representa- ^ 


tives seems desirable. 

A full account of the orystallography of the mono-, 
merio and dimerio forms, and a detailed discussion’ 
of Sommerfeldt’s interpretation of the optical 
observations, will be published elsewhere. 


D. RogEas 
Physics Department, 
University College, 
Cardiff. Oct. 31. 
1 Wooster, W. A., “Crystal Physios’’, 154 (Camb. Univ. Press, 1938). 
* Bommerfeidt, 4L, “Neues Jahrbuch fur Mmeralogie", 1, 58 (1908). 
* Voigt, W., PÀye Z., 7, 267 (1006). 


muir Adsorption as a Determinant 
Conductivity in a Low-frequency 
Electric Discharge 


Tux marked influence of sorption of eleotro- 
negative gases on photo- and thermo-eleotrio currents 
in & number of systems is well known!. 
now investigated the aignifleanoe of Langmuir 
adsorption or chemi-sorption, chiefly oocurrmg under 
discharge’, in determining the conductivity of & gas 
excited at reduced pressures by low-frequency 
potentials. 

Biemens-type ozonizers made of soft soda glass 
and for the removal of pre-adsorbed gases 
by heating for 15 hr. at 200? O. * were employed; 
they were filled with iodine or water vapour at a 
desired preesure and excited by & 50-cycle potential. 
The root-mean-square value of the ourrent + was 
measured by & microammeter or & galvanometer 
actusied by & crystal detector, v&ouo-junotion, eto. ; 
and the nature of the current was studied by a cathode- 
ray oscillograph. The accompanying graph gives a 
typical series of resulta. 

With the time of exposure to discharge due to 
a fixed applied potential sufficient to cause a self- 
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maintained discharge, + (and the associated high- 
frequency pulses observed on the cathode-ray tube) 
decreased r&pidly and attained saturation within 
an appreciably short time interval (curves 1 and 2). 
It is suggested that sorption under discharge was 
exceedingly rapid’, and it was attributed to the in- 
creased proportion, and accessibility to the surface 
containing free Langmuir artee', of gas particles with 
enhanced ‘activation’ energy’. Bangham" suggested 
that the amount (Œw) of gas adsorbed up to time # 
follows a power—time law, w = ki!/^. Our resulta also 
showed that the decrease (54) in the conductivity up 
to time t obeys & similar relationship (of. curves 1 
and 2 of inset graph: log 34 is senmbly a linear 
uum rra query M eque ere Vein 
analogous to Bangham’s 

(Alculatiena sho ved diat tho dexiesie of (avere 
due to of gas particles by the known avail- 
able area was inappreciable (for example, 
lees than 0-01 mm. mercury when the initial pressure 
employed was 82.1 mm. of water vapour); in fact, 
theoretical considerations on the electrical 
im gases’ indicate that, for a fixed applied field, a 
reduction in gas pressure increases +, as actually 
observed’. The deorpase of the conductivity (Bee 
graph) and its high-frequency pulses, with sorption 
on glass of iodine or water, ilar eye i ar 
the general decrease of photo- and o-eleotrio 
currents by adsorbed electro-negative gases!; this 


suggests that atoms adsorbed on Langmuir sites- 


increase the work function of the surface or inhibit 
the release from the (instantaneous) cathode of 
secondary electrons, the number of which controls 


the current +. d r LARES MC OH 
clean glass surface, sorption of an negative 
atom such as iodine and its influence on electron 
liberation oan be represented as : 


S+iI* +S —1I;8-I+6e-8 —I. 


This indicates that atoms when adsorbed on glass 
retain their electronegativity ; & view which is 
contrary to the current view that in Langmuir 
adsorption atoms adhere by sharing an electron with 
an- i atom in the glass. 

The work reported here was carried out in the 
Chemical Laboratories, Banaras Hindu University, 


Banaras. 
A. P. Saxmya 
Holkar College, 
Indore. 
M. G. BHATAWDEKAR* 
N. A. RAMAIAH 


Chemistry Department, 
University of Delhi. 
Oct. 28. 

* Present address: Maharajah’s College, Jaipur. 
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Determination of the Relative Electrode 
Potential of an Uncharged Metal in Solution 


A RECTANGULAR frame pendulum (Herbert type), 
oscillating on a spherical glass bearing in contact 
with & metal surface and surrounded by an eleotro- 
lytic solution, is known to exhibit a rate of damping 
which is roughly a parabolic function of the potential 
of the metal surface! (cf. the classical clectrocapillary 
curve). Rehbinder! (Bee also Rozhanski*) envisaged 
the formation of ‘reversible micro-fissures” in the 
metal surface under deformation: the electrical 
double layer penetrated the orifloe of the micro-flasure, 
reducing cohesion, and henoe the hardness, of the 
metal. 

Using & Herbert-type pendulum, a relation between . 


i = (where a is initial amplitude of oscillation of 


ee and iis time) and potential was obtamed 
on & zinc surface in N hy oric acid with a 
maximum coinciding with that previously reported. 
The pendulum was replaced by a 186° Diamond. 
Pyramid (Vickers) hardness tester, employing a load 
of 1 kgm. (the same weight as the pendulum), and 
the same solution and potential variation conditions. 
No variation of hardness with potential was observed : 
Rehbinder’s explanation hence appears invalid. 


The maxima of or = 1 da aJ potential relations were 


determined m N/10 "s N/100 aqueous solutions of 
hydroohlorio acid for vinc, lead, oopper 
and nickel. These 'deoey maxima’ lie upon the linear 
relation which exists between the potentials of the 
electrocapillary maxima’ of mercury, gallium and 
platinum, and the work functions of these metals. 
Further, determmation of the potential of the deoay 
maxims on an amalgamated copper surface in (not 
highly purified) M/10 hydrochloric acid showed this 
to be — 0-19 + 0-08 V. on the hydrogen scale, 
whereas in the absence of iflo adsorption the 
potential of the electroca maximum at a 
meroury-solution interface is  &bput — 0-22 V. 
(That the potential of the electrocapillary maximum 
on amalgamated copper can be taken as closely 
approxunating to that on meroury under the same 
solution conditions follows, for example, from the 
equivalence of the overpotential* results on mercury 
and amalgamated copper at the same current dens- 
ities.) These facte strongly that the potential 
of the decay maximum can identified with that 
of the electrocapillary maximum (charge-free surface). 
An experimentally easy method of determining the 
potential of a charge-free surface at & solid metal- 
solution interface is therefore available. Previous 
indication of this was by a comparison of pendulum 
maxima with electrocapillary maxmma obtained by 
measurements on molten xino in a eutectic of pot- 
assium and lithium chlorides’; but the invalidity 
of the conversion of potential scales from that used 
in the molten, to that of the aqueous, system makes 
this comparison. useless. 

It oan be shown that 1 2 =~ Ky, where K ia a 


constant and p is the coefficient of friction of glass 
or metal. An explanation of the phenomenon re- 
ported therefore rests upon apr pneu e the ru 
pendence of friction on interfacial 

appreciable layer (continuous or broken Be by olds! 
between metal and bearing) of electrolytic solution 
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must exist between the metal and the pendulum 
bearing. Exoept at the point of rero charge, exceas 
ions of one sign exist in the double layer and mutually 
repel each other, thus resisting compression inoreas- 
ingly with increasing departure from the potential of 
zero charge. As theo on the metal moreases, the 
mean distance from the surface to metal sur- 
face inoreases, thus reducing the attractive force 
between the surfaces (or, effectively, the load of one 
surface on the other), and so diminishing the friction. 
Hanoe, u i8 greatest when zero charge exista on the 
. Metal surface, and the potential at this point thus 
oomncides with the > d2 potential maximum. 

It was suggested by Barker: that the chief 
features of the friction-potential relations of platinum 
are due to the adsorption of oxygen and hydrogen. 
Bowden and Young’ later advanced a dual explana- 
tion 1n which effects due to the electrical double-layer 

' are superimposed on effecta due to adsorbed gases. 
That adsorbed gages are not always necessary to 
explain the effects of potential on friction is shown by 
the regulta for amalgamated copper where, for the 
potential range studied, adsorbed oxygen is &beent 
and the adsorption of hydrogen is very small. 

J. O'M. BORIB 
R. PARRY-JONES 
Department of Inorganic and Physical Chemistry, 
Imperial College of Soienoe and Technology, 
London, 8.W.7. 
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Mechanism of Electropolishing 


Electropolishing in molten salis. I have found that 
gold, platinum and palladium may be anodioally 
polished using pure (‘Analar’) molten potasanm 
chloride or godrum chloride as electrolyte. With 
palladium electrodes of about 1 om. area and 2 om. 
apart at about 050? O., etching occurred at low 
current-density, but gave place to polishing at about 
1 amp./om." (calculated on the inner faces only) and 
3,volta potential difference. For gold at 970° C. and 
platinum at 1,020? C., using & 3-cm. diameter nickel 
crucible as cathode, there appeared to be no clearly 
defined lower limit to the polishing conditions, but 
polishing was observed at and above 0-15 pm 
and & potential difference of 1:5 volte. Pall 
was also polished in an enclosed system with hydrogen 
bubbling vigorously through the electrolyte around 
the anode. 3 

‘Baser’ metals than the three mentioned (for 
example, iron and copper) give less brilliant results, 
probably because they are attacked while cooling by 
the contents of the adhering electrolyte. 

Condétions at polishing and etching anodic surfaces. 
. The adsorptive conditions at polishing and etching 
copper surfaces have been directly compared in an 
arrangement consisting of a vertical cathode (1 cm. 
square) and a horizontal anode (1 am. x 5 om.) with 
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its long axis normal to the cathode and ita tip 1 om. 
from the oentre. In 50/50 Y phoephorio acid, it 
wag possible to adjust voltage (c. 1:2 V.) so as 
to produoe three differing anodic bands simultan- 
eously: (a) polish for 1 cm. from the tip; (b) an 
intermediate area; (c) etoh on the remainder. 
When about 1 per cent of ‘saturated’ mercurio nitrate 
solution was included in the clectrolyte, 

tion took place on all exoept the polishing surface (a). 
Similarly, on anodes which had narrow, lightly 
amalgamated lines drawn along their lengths, mercury 
was removed in the polishing region but the lines 
broadened in the etch region. Bands similar to (a), 
(b) and (c) were produced in an electrolyte of 1 M 
CuSO, (at oc. 3 V.) and behaved correspondingly 
towards merouri iong, although the aree (a) was 
matt and after a few minutes became covered with 
a dark brown deposit. , In both phosphorio acid and 
copper sulphate, mercury droplets sprayed over the 
anode would not adhere readily to the area (a). 


The experiments in molten electrolytes show clearly 
that electropolishing cannot be explained by postulat- 
ing layers of oxide, hydroxide, eto., on the anode’, for 
in this case the substances corresponding to oxides 
would be chlorides of the metals concerned, and under 
the conditions of the experimenta the lattioes of tho 
chlorides of gold, platinum and palladium could not 
exist. The possibility of oxide films due to dissolved 
oxygen is ruled out by the experiment in hydrogen 
and by the observation that in all cases polishing 
could be obtained at temperatures well above those 
at which oxide could survive. Similarly, it is con- 
cluded from the behaviour of copper anodes towards 
mercuric ions in aqueous solutions that the non- 
adherence of mercury droplets to & polishing surface, 
reported by Hoar and Farthing’, is due not to oxide 
films but to failure to establish a oontact-adsorbed 
film of mercury at the relatively high current-density 
required for polishing. Further, sinoe the etch-forms 
and growth-forms of metal orystals are controlled 
by adsorption’, the observations indicate that at high 
current-density etch is inhibited because the forma- 
tion of regularly adsorbed layers is prevented. 
Polishing should then follow automatically, sinoo the 
eleotrio fleld will be highest at projections. The matt 
surface of type (a) obtained in copper sulphate 
electrolyte is believed to be due to the formation of 
solid by-products in contact with the metal, since it 
resembles that of a copper single crystal which has 
been attacked by iodine vapour with the formation of 
solid cuprous iodide. 

° P. R. ROWLAND 


Guy's Hospital Medical School, 


London, 8.E.1. 
Sept. 20. 
‘Hoar, T. P., and Mowat, J. A. 8., ature, 165, 64 (1950). 
+ Hoar, T. P, and Farthing, T. W., Neture, 168, 324 (1052). 


* Brdey-Grug, T., Z. Chem , A, 178, 157 (1035). Tamman, G, 

Md Sartorius, F., £. ^ Okem., 176, 07 (1928). Gwath- 
mey, A T, and Ben! . J. Phys. Chem., 44, (1040). 
Bowland, P. R., Neiwre, 164, 1091 (1049). 


Origin of the Mond i arias Groups 
of the Alkaloid Protopine 

Tamna is & rapidly increasing body of evidence in 

the hterature that all biological methylation pro- 

ovsses, as well aa many other ‘single-carbon’ biological 

syntheses, have & common pattern. It has been 

shown that the N-methyl groups of the alkaloids 
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hordenine'! and niootine*, and the N- and O-methyl 
groupe of the alkaloid ricinine‘, have the same origin 
as the labile methyl groups in animal metabolism. 
Similarly, the O-methyl groups of barley lignin’have 
been shown to fit this same pattern’. We have 
recently extended theese observations to the 
methylenedioxy and N-methyl groups of tke alkaloid 
protopine. 

The plante used in these experiments were Dicenira 
hybrids (Dicentra eximia (Ker.-Gawl) Torr. x Dicentra 
oregana (Eastwood) ), which we have shown produce 
considerable amounts of protopine under the condi- 
tions of these experiments. Three rapidly growing 
young hybrids were fed, respectively, carbon-14 
methyl-labelled r-methionine, carbon-14 methyl- 
labelled choline and  carbon-I4-labelled | &odrum 
formate. The labelled) materials were adminis! ered 
dissolved in the liquid culture solution’ in which the 
plants were growing. At the end of a one-week 
growth period in contact with the labelled materials, 
all three planta had translocated aotivity to their 
topmost leaves and were removed from the solutions 
and dried in an oven st 110°. The dried planta were 
extracted with methanol in a Soxhlet extractor, and 
carrier protopine (500 mgm. per plant) was added 
to each extract. The protopine from each extract 
was isolated according to the procedure of Manske! 

to constant specific activity by recrystal- 
lization, of the free base and its nitrate salt from 
methanol. The Specific activity of the N-methyl 
group was determined by degrading & portion of the 
cTkaloid according to the methylimino determination 
of * and trapping the liberated methyl iodide in 
trimethyl amine. The tetramethylammonium ion 
was counted as its reineckate. The specific activity 
of the methylenedioxy groups was obtained by the 
hydrolysis of a separate portion of the alkaloid with 
20 oent sulphuric acid followed by the isolation 
counting of the liberated formaldehyde as ita 
dimedone derivative. The resulta of these determina- 
tions are ahown in the accompanying table. 





Specific activity (c.p.m. per mM.) 
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Tt is seen that methionine methyl serves 88 & 


~ precursor of both the methylenedioxy and N-methyl 


groups of the alkaloid. Formate also contributes 

activity to the molecule, although to a considerably 

leas extent than methionine. Formate serves as & 

precursor of labile methyl in the barley and tobacco 

plants*”, but it could not be' shown with oertainty 

that it was & precursor in the present case. The redio- 

activity in the alkaloid from the formate experiment 

was so low that significant specific activities for the 

degradation products could not be obtained. Never- , 
theleas, the results indicate that the methylenedioxy / 
groups arise fram the oxidation of an O-methyl! 
group followed by ring closure on an adjacent, 
hydroxyl rather than & formylation followed by'. 
reduction and ring closure. If the reverse were true, ' 
one would the alkaloid from the formate 

run to be labelled to at least as great an extent as | 
the alkaloid from the methionine run. This follows 

from the fact that the level of activity fed in the 

formate experiment was four times that in the 

methionine experiment. If formate was a more 

direct precursor of the methylenedioxy groupe 

than was methionine methyl, this high - activity 

which was fed, coupled with the fact that the 

methylenedioxy groupe contribute one-third of the 

total activity m the methionine run, would lead one 

to expect & higher level of activity in the formate 

experiment. . 

The fact that choline methyl does not contributo 
activity is not surprising. It has been iously 
shown, in the case of both barley Ricinus 
plants, that choline methyi contributes neither to 
the ‘labile methyl’ nor ‘formate’ pools of these 
plants. The Dicenira planta seem to follow the same 
pattern. : 


An inspection of the table shows that if one sub- 


It is tempting to postulate that the 
residual activity is in this carbon atom, which had 
ite biogenesis in the ‘formate’ pool of the plant. 
It has been shown that this ‘formate’ pool is 
concerned with biosyntheses involving single carbon 
atoms’. 

We wish to thank Dr. R. H. F. Manake for the 
plant material used in these experiments and for 
providing much useful advice. We also thank the 
Rockefeller Foundation for financial support for this 
work. 


M. SRIBNEY 
- B. Krexwoop 
Department of Chemistry, 
MoMaster University, 
Hamilton, Ontario. 
i Oct. 29. " 


! Kirkwood, 8., and Marion, L., J. Amer. Chem. Soo., TA, 2522 (1050). 
* Kirkwood, B., and Marion; L., Oen. J. Chem., 89, 30 (1051), 
» e S å.. and Byerrum, B. U., J. Amer. Chom. Soe., 74, 1523 
*Dubeck, IL, and Kirkwood, 8., J. Biol. (kem. (in the preas). 
* Byerrum, B. U., and Fiokstra, J. H., Fed. Proc., 11, 103 (1052). 
t Biruckmeyer, M., and MacVicar, R., Bot. Gas., 100, 237 (1948). 
' Manske, R. H. F., Can. J. Res., 8, 502 (1088). 
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Relative Reactivities of the Olefinic 
and Cyano Links of Acrylonitrile in the 
Diels-Alder Reaction i 


THe Diels-Alder reaction, in which a stable 
six-membered ring is formed by 1,4-addition of an 


; unsaturated Imkage to a diene, has wide synthetic ` 


application. The role of the olefinic group as a di- 
hile is well known!. More recently, the addition 

, of the oyano group to dienos with the formation of 
pyridinio producta has been reported". Acrylonitrile 
presents an interesting example in which the groupe 
(C= 0) and (O = N), both dienophilio, are present. 
The present communication reporta the resulta of a 
ly on the reactions of acrylonitrile with butadiene. 
The relative reactivity of these two links of sarylo- 
nitrile in this reaction can be predicted from thermo- 
dynamic and kinetic considerations. The free energy 


changes at 700? K. for the formation of 

| hexeno and vinylpyridine are —21 and — 14 e nol; 
respectively. These results are qualitative, since the 
data for the oyolio producta were estimated by the 
method of group incremente*; but they show that 
the two reactions are both thermodynamioally feamble 
in this temperature-range. The ultimate yields are a 
concern of reaction kinetics. The relative rates of 
these two reactions, assuming the cyclization to be 
the rate-ocontrolling step, were calculated from the 
expression : 


kk = oxp( (97 —S,")/R—(Be—By) (RT), 


using the kinetic data of related high-temperature 
Diels-Alder associations. From a consideration of 
the activation energies of the reactions of &arolein* 
and cyanogen’ respectively with butadiene, a mini- 
mum value of — 11:8 kcal. was obtained for (E&— Ej). 
The magnitude of (S —5,") for the activated oom- 
plexes was taken as approximately — 1-1 e.u. ftom 
the difference in entropy of 3-cyanocyclohexene and 
2-vinyldihydropyriditie. Accordingly, at 400°C. in 
the homogeneous gas phase, it is predicted from these 
data that the formation of cyanocyclohexene is 5,800 
times more rapid than the formation of vinylpyridine. 
The experimental study has shown that in the 
homogeneous reactions at about 400? O., only cyano- 
cyclohexene is found as product of addition of 
acrylonitrile to butadiene. This is in accord with 
the analysis above, that is, very little, if any, vinyl- 
pyridine would be formed. In view of the e 
free-energy changes, the reactions were investiga’ 
in the of .a catalyst. With chromium 
oxide aluminium oxide as the catalyst system, 
acrylonitrile reacts by the (O—O) and (O=N) bonds 
as predicted from the thermodynamio considerations. 
Taking yields as & measure of the relative rates of 
reaction, since both groupe are competing for the 
diene, the reactivity of the (OC) group is fifteen 
times greater than the (O=N) group in the catalysed 
reactions. A summary of the experimental resulta 
is given in the accompanying table. 
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A detailed account of this work 18 to bo published 
elsewhere. Acknowledgment is made to the American 
Cyanamid Company for a fellowship grant in support 
of this work. à 
G. J. Janz 
: N. E. DuNOAN 

Walker Laboratory, 2 
Department of Ohemistry, 
Rensselaer Polytechnic Institute, 
Troy, New York. 

Nov. 24. 


1 Diels, O., and Alder, K., Ama., 400, 91 (1028). Alder, K., and 
1 a baa, 1 (1999). 029) 
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Artefacts eres from 3-lodo-Tyrosine 

and 3 : 5-Di-iodo-Tyrosine by Heating with 
Ikali - 

Durine a study! of the hydrolysis of native hog 
thyroglobulin labelled with iodine-131, by a purified 
protease isolated from hog thyroid glands, fractions 
eluted from paper of the enzyme 
fissian products were treated with 2N sodium 
hydroxide at 105° for 16 hr. Control aliquots wero 
allowed to stand for the same time at 0°. On applica- 
tion of n-butanol extracts of the heated and control 
samples to paper and development of the chramato- 
grams with n-butanol — n-pentanol — ammonia! as sol- 
vent, unexpected radioactive spota of high Ry (at 
0-52 and 0-68) were observed with the heated samples. 
Since the original eluates were found to contain free 
mono- and di-1odo-tyroaine and thyroxine, the 
action of alkali on purified samples of the iodo- 
amino-acids was examined. : 

Labelled iodo-tyromines and thyroxine were ob- 
tained by the inioro-iodination method of Lemmon, 
Tarpey and Soott? from L-tyrosine and 8 : 5-di-iodo- 
DL-thyronine respectively. The products were 
separated from unreacted iodide and other impurities 
by paper chromatography. n-Butanol — n-pentanol — 
ammonia was found best for the purification of 
thyroxine, and n-pentanol — propionic acid — water 
(20: 3:10) for mono- and di-iodo-tyroaine, which 
were readily seperated in this system from each 
other and from iodide. Incidentally, this acidic 
solvent system may algo be used to separate thyroxine, 
which has an Ep value of 0-80 compared with 0:28, 
0-51 and 0-04 for mono-iodo-tyrosine; di-iodo- 
tyrosine and iodide respectively an Whatman No. 1 


paper. 

When labelled thyroxine was heated under the 
above oonditions and the product extracted into 
butanol, & loss of approximately 10 per cent occurred 
as measured by iodine-181 activity of the extract, 
but no artefacta were detected. In the case of di- 
iodo-tyrosine, however, there was & four- to eight-fold 
increase in activity of the butanol-soluble fraction 
compared with the corresponding extract obtained 
from & control solution allo to stand at 0°. 
Moreover, application of the butanol extract of tho 
heated sample to paper and development with 
butanol — pentanol — ammonia gave radioactive spots 
at Rp 0-52 and 0-72 corresponding to those detected 
in the hydrolysates from the enzyme fission produsta. 
(On the same chromatogram, carrier mono- and 
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di-iodo-tyrosine and thyroxine were made visible by 
ninhydrin at Ry 0-08, 0-01 and 0-22 respectively.) 

The same redioactrve artefacts were produced 
when labelled di-iodo-tyrosine was heated with alkali 
in the of carrier, also from mono-iodo- 

ine (but to & lesser extent) and from a mixture 
of labelled mono- and di-iodo-tyroeine. The accom- 
penying radioautogram is of a chromatogram ob- 
tained butanolio extracts of the alkaline solution 
(before and after adjusting to pH 8-5) resulting from 
an experiment in which a mixture of the 10do- 
tyrosines was used. An unheated control was 
similarly extracted and applied. 

So far as quantitative studies have been made, 
it appears that under the above conditions only about 
5 per cent of the activity of labelled di-1odo-tyrosine 
18 transferred to the artefact fraction. Thus, in the 
assay of thyroglobulin for its thyroxine content in 
which a butanol extract of the hydrolysate is used, 
the error would be almost negligible ; however, with 
artificial thyroproteins, owing to the usually higher 
iodo-tyrosine/thyroxine ratio‘, allowance might have 
to be made. Friedberg and Reineke have reported 
reoently* on the presence of significant amounts of 
iodine-containing substances other than thyroxine in 
washed butanol extracts of iodo-casein hydrolysates, 
but no details are given. It is possible that these 
substances arise in part from 1i0do-tyroeines as 
suggested by the present pier 


. G. STANLEY 
Department of Biochemistry, 
University of Melbourne, 
Melbourne, N.3. 


1 Gordon, A. W.. MoQuillan, M., Btanley; P- Oss and Trikojus, V. AL, 
Proe. Oxford Isotope ‘Conference, 1961. 
‘Hird, F. J. R, and Trikojus, V. M., dun. d. Sei., 10, 185 (1048). 


* Lemmon, Be ME. (00) , Wa and Bott, K. Q. J. Amer. Chem. 
nocha Wheel and Lue, AL, ian. à Dope Acta, 1, 153 


1 Friedberg, W., and Retneke, E. P., Fed. Proc., 11, 50 (1952). 
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Latent Carcinogenic Action of Beta- 
Irradiation on Mouse Epidermis 


A sınGım application of & carcinogenio hydrocarbon, 
in itself insufficient to cause tumours, can bring about 
8 change in mouse akin enabling subsequent applica- 
tions of the non-oeroinogenio substance croton oil to ' 
result in the formation of papillomas and caroinomas!, 
It seemed of interest to inquire whether a latent’ 
tumour change similar to that produced by the hydro- | 
carbon could be induced in mouse skm by tho local í 
application of beta-rays in & single, subcarcinogenic | 
dose. 

A total of eighty-six female Swiss mioo was used 
in this first exploratory experiment. As in previ 
investigations of chemioal akin carcinogenesis,! th 
interscapular region’ was chosen for exposure. 
Thallium-204 was selected as & gource of moderately , 
energetic beta-r&ys, in order to localize the rediation | 
injury to & relatively small volume of skin. The 
isotope is produced by neutron bombardment of 
stable thalliam-208 by the reaction (my). Thallium- 
204 decays to stable lead-204 with the emission of a 
bete-particle that has a maximum energy of 0-78 
MeV.;' ita half-life is approxmately three years. 
The thallium was supplied by the Oak-Ridge National 
Laboratory of the U.S. Atomic Energy Commission. 
as thallium nitrate with & speciflc activity of 0-042 
mO./mgm. After purification and repeated precipita- 
tion, the thallrum nitrate was filtered on paper disks 
6 mm. in diameter. 

`The paper disks were then mounted on ‘Lucite’ 

holders and fastened to them with a single layer of 
Sootoh tape. The t tape absorbed not 
more than 10 per cent of the radiation. The dosage 
Tate at the surface of the plaques was calculated, 
since no appropriate instrumenta for direct measure- 
ments were available. The calculated dose was 
870 rep./hr. Two of the plaques were assayed in 
the Radio-Isotope Control Department of the Oak 
Ridge National Laboratory through the courtesy 
of J. H. Gillette, who determined a value of about 
800 rep./hr. 

For exposure, the animals were placed in tightly 
fitting cylindrical plastic tubes. The intersoapular 
region of the skin was exposed through a square 
window in the centre of the tube, into which was 
fitted the ‘Lucite’ holder with the radioactive plaque. 
The animals were held in this position by corks at 
either end of the tube. The plaque could be manipu- 
lated so as to be in direct contact with the skin. All 
animals were uniformly exposed for one hour, re- 
ceiving approxumately 800 rep. The beta-rays of this 
energy have a penetration in tissue of 2-5 mm. ‘as a 
maximum, and the greatest damage, therefore, was 
done to the epidermis and ite appendages. The 
croton oil was applied twice weekly as & 5 per cent 
solution in mineral oil (croton oil was obtained from 
Messrs. Boots, Nottingham, and the mineral oil, 
‘Superla 34’, from the Standard Oil Company of 
Indiana). Croton oil treatment of the irradiated 
animals was begun one week following the radiation 
exposure. It is stall continuing to-day with the sur- 

The radiation reaction was very mild in the group 
receiving radiation alone. There was slight 
with minmal epilation two to three weeks after ex- 
posure. The hair grew again, and no akin abnormalities 
have been observed to date in these animals: In the 
second group of animals, receiving irradiation followed 


by croton oil, six anmmals have developed tumours 
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‘so far, qriti EEE tuo atom por detta 
The first tumour was recorded six weeks after paint- 
ng was begun. There have been no regressions and 
‘D gr. Mundi Bome of the tumours were quite 
arge. average latent period has been 3-5 months. 
The animals receiving the croton oil alone showed 


the typical lesions of the skin associated with this . 


Teatment. The results are briefly summarized in 
ihe accompanying table. 

While the total number of animals with tumours 
may appear small, it should be remembered that the 
dosages employed in this first experiment were 
noii d made small. They were shown to be non- 

io in the i control animals, none 
of whic has developed tumours so far. They were 
also considerably mmaller than those reported ‘to 
have been carcinogenic by Raper, Henshaw and 
Snider’, who with total body beta-irradiation from 
phosphorus plaques described skin tumours with. 
8,000,500 rep., many of which later on. 
Glücksmann has stated recently that he has been 
unable to produce skin tumours in mice with leas 
than 8,000 rep.?. 

This work was supported in part by & researoh 
contract from the United States Atomic Energy 
Commusaion and in part by & research grant from 
the National Oancer Institute of the National Institutes 
of Health, Public Health Servioe. 

Peres BnusikK 
A. ROBERT GOLDFARB 
A. C. Rrrorm™ 
Division of Oncology, 
The Chicago Medical School, 
Ohicago, Illinois. 
HunwxANW Lisco 
Argonne National Laboratory, 
Lemont, Ilinois. 
Feb. 12. 


1 Berenblum, I, and Shubik, P., Brit. J. Cancer, 1, 383 (1047). 

*R J. E, Henshaw, P. B., and Snider, B. 8., eee 
"PBlologioal affects of Exierna! Bota Radiation”, odit. F. B. 
QioGraw-Hi0 Book Co., Ino., 1961). 


** Gldekxmann, ‘Biological Haxards of Atomio energy", edit. 
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Occurrence in Plants infected with 
Tobacco Mosaic Virus of a Crystallizable 
Antigen devoid of Ribonucleic Acid 


PouRIFIED preparations of tobacco mosaic virus 
have often been shown to be he us, some of 
the separated fractions being non-míeotive!l. The 
latter are to some extent camparable with the ‘soluble 
antigens’ of animal viruses and have a bearing on 
the study of the mechanism of virus multiplication’. 
The following observations have been. on such 
fractions. 

Extreote of the younger leaves of tobacco plants 
infected two months beforehand were centrifuged 
Kor 10-60 min. in a Spinco rhodel L ultracentrifuge 
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at 28,000 r.p.m. An aliquot of the supernatant 
obtained after 60 min. was centrifuged at 40,000 r.p.m. 
for a further 60 min. Infectivity of the supernatent 
liquids was compared with that of the initial extract 
by applying them and several dilutions of the latter 
to the two halves of leaves of Nicotiana glutinosa. 

At the same time a sufficient amount of antiserum 
obtained by injection of tobacco moeaio virus into 
rabbits was added to equal volumes-of the different 
supernatants, so that the antibody was in slight 


. excess. Controls were prepared from normal serum 


and extracta of normal plants. The nitrogen content 
of the precipitates was determined. Results of a 
typical experiment are in the accompanying 
It will be seen that centrifugation leads to a 
considerably more rapid decrease in the number of 
infective particles than in the total amount of 
material capable of reacting with the antibody, so that 
the very slightly infective supernatant obtained at 
40,000 r.p.m. contains an important fraction of the 
total antigen present in the initial extract. Thus, as 
well as the infective particles with a high sedimenta- 
tion-rate, the extracts appear to contain a large 
quantity of non-infective constituente which are 
immunologically similar, but characterized by a lower 
sedimentation-rate. 











On the basis of these preliminary results, one can 
estimate the sedimentation-rate of the non-infeotive 
material remaining in the tant after 1 hr. 
at 40,000 r.p.m. to be at the most 1/80 of that of the 
infective particles. We attempted to isolate ıt from 
the centrifuged extract by the following procedure 
repeated three times: removal of proteins preoipit- 
ating at pH. 4:7; preoi ion at pH. 8-8 of proteins 
remaining in solution, followed by the taking up into 
solution of this material at pH 7-0. The final pre- 
oipitate at pH 3-8 is exclusively formed of para- 
crystalline needles identical with those of the virus. 
The amount of protein isolated was equal to 1/16—1/20 
of the infective virus obtained after 60 min. centrifuga- 
tion at 28,000 r.p.m. This fraction has the following 


characteristics. It is non-infective. Like tobaooo 
moseic virus, it is precipitated by the anti- 
body of an antiserum obtained by injection of tobacco 


moeaio virus, but the precipitate is finely granular 
instead of flooculent. Exxoept in this last character, 
no other immunological difference has been found 
between the two substances. As regards the chemical 
properties, the non-infective protein contains no 
riboee (negative oroinol test) and no purine or pyri- 
midine bases (no characteristic ultra-violet absorption 
of & 10 per oent perchloric acid extract). It does not 
contain & measurable amount of ribonucleic acid (see 


graph). Me 
solution of this protem contains particles 
visible in the electron microscope and a quarter to 
an eighth of the length of the’ tobacco mosaic virus 
and comparable thickness. These dimensions do not 
agree with the fact that this protein remains in the 
supernatant of the initial extract after 60 min. 
centrifugation at 40,000 r.p.m.; it would thus have 
a sedimentation-rate nx smaller than the one 
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expected for the visible particles. Isolation proceases, 
however, may be acoompanied by partial aggregation ' 
of mrtially smaller unite. On the whole, this fraction 
is strikingly similar to the non-infeotive protein which 
accompanies the turnip yellow mosaic virug*. It is 
possible that the presence of similar proteins is & 
general characteristic of virus diseases in ieee A 
more extensive study of these proteins 
sary to give us & clue as to their origin and possible 
signifloanoe for virus multiplication. 

We are indebted to Mr. F. O. Bawden for the gift 
of the purifled virus employed and seeds of Nicotiana 
tabacoum var. White Burley. 


R. Jussu 
> P. Lumuorsn 
Laboratory of Annual Physiology, 
University of Brussels. 
Nov. 6. ` 


1 Ba F O., and Pine, N. W., Bru. oe 294 (1 > 
“Siguigetrieca T. and Stanley, W. M., P. 38 si x 
* Hoyle, L., Brit, J. Bap. Path., 98, 300 (1018). 
* Markham, R., and Smith, K. M., Perantology, 30, 330 (1019). 


Effects of Trichloroacetic Acid on ‘the 
Extension Growth of Root and Shoot 
Segments of Pisum sativum 


Ir has been established tHat the sodium or 
ammonium salts of trichloroacetic acid can be 
employed for the contral of gramingoeous weeds in & 
variety of crops, but little is yet known concerning 
the physiological effects and the mode of action. 
Veldstraat has shown that, at æ concentration of 
5 x 10° M, trichloroacetic acid causes curvature in 
the split pee test, but doubts whether the aan ! 
mechanism is similar to that of 
regulators. On the other hand, Holly, a SORA ot of 
this Unit, observed in East African field trials in . 
1960 that trichloroacetic acid caused ear deformities 
in Dactyloctensum giganieum and Panicum maximum 
which were very similar to those produced in cereals 
by 2:4 dichlorophenoxyacetic acid. Again, in the 
laboratory, the morphological effecta induced in 
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Lemna minor were similar to those caused by the 
dichlorophenoxyacetic acid. 

In the oourse of & general investigation of the 
physiological effects of trichloroaoetio acid a detailed 
study has been made of the changes in the extension 
growth of root and shoot segments of Pisum sativum. 
(var. Alaska) induced by this acid either alone or in 
combination with 2:4 dichlorophenoxyavcetio acid 
The techniques employed are those described Ly 
Brown and 1 for the root segments andi 
Thimann and Bonner* for the shoot segments. 

The changes in root elongation caused by 
concentrations of trichloroacetio acid are shown i 
Fig. 1, and it is to be noted that the relationghi 
is of & most unusual type. At exceedingly low oo 
centrations (10-11 M) there is some inhibition whicl 
reaches & maximum at o. 10-* M. At higher oon- 
centrations there is & reversel in trend such tham 
growth is not affected at 10-* M, ‘while betweer 
104 M and 3 x 10 M the rate of elongation i 
progressively increased. It is not until a conocentratiog 
of no Jess than 10-* M is reached that exiensiok 
growth is again inhibited. A le explanation i 
that there &re three in actions involv 
an inhibitory effect at low doses, which beo 
maaked by an independent stimulatory effect 
intermediate trichloroacetic acid concentrations, 
& final inhibition probably associated with 
damage to the tissue. -~ 

In contrast to the resulta for root segmenta, 
Similar measurements are on intact roots, {8 
in the creas-root method devised by Audus‘, thd*s 
is no evidence of accelerated growth and the reductitn 
ooourB at a concentration of about 10-°°*M. The 
behaviour of the shdot segments is similar to that 
of the intact roots, exoept that there is & more pro- 
gressive reduction in elongation occurrmg over the 
range 10-10 M. 

When shoot and root, segments are treated with 
trichloroacetic acid and 2:4 dichlorophenoxyacetio 
acid alone and in combination, statistical analymee 
show that there are definite and significant inter- 
potions. Because of the complexity of the dose 
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response curves (Bee Fig. 1) the i retation of the 
interactions is complex and a detailed discussion will 
be published elsewhere, but one aspect 1s illustrated 
in Fig. 2. When 2:4 dichlorophenoxyacetic acid is 
added at concentrations of either 4-5 x 10-* M or 
4-5 x 10- M, then the normal inhibitory effecta of 
increasing concentrations of trichloroacetic acid are 
largely eliminated. Indeed it is evident that there 
are combinations where the increase in extension 
growth brought about by the growth regulator alone 
will be accelerated by the addition of trichloroacetio 
acid at & concentration which by itself would have 
been markedly inhibitory. i 

It is suggested that the phytotoxio properties of 
trichloroacetic acid may be related to the auxin 
status of the plant and that herbicides consisting of 
i of trichloroacetic acid and 2:4 dichloro- 
oxyacetic acid may have definite disadvantages. 

GrrA Sew 
E. K. WOODFORD 


Department of Agriculture, 
University of Oxford. 

Voldsta, H., Bioskle. of Biophys. Ads, 1, 364 (1947). 

Brown, R. Ẹ., and Butoliffe. J. F., J. Kap. Bot., 1, 88 (1050). 

Thimenn, K YV., and Bonner, W. D., Amer. J. Dot., 38, 214 (1919). 

Audus, L. J.. Plant end Soil, 3, 170 (1951). 


A Cladoceran from the Plankton as a 
Possible Indicator for the Presence of the 
Nile Flood off the Israeli Coast 


Dunine the examination of the plankton collected 
the course of the monthly cruise off the Israeli 
in September 1951 an unusual abundance 
f a cladoceran, identified as Podon polyphemoides 
k.), was observed in some of the samples. The 
Tganism was found to be present along the coast 
Askalon in the south to Athlit in the north, 
ing most abundant at & depth of 10 fathoms, its 
idenoe gradually decreasmg towards the 75- 
athom depth-line. í 
The relative scarcity of Cladocera in the marine 
lankton of this part of the Mediterranean m the 
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preceding and following months suggests that the 
sudden mass occurrence of Podon polyphemoides in 
the plankton of the coastal waters of Israel at this 
time of the year is due to & current of water flowmg 
along the coast in & northerly direction. This current 
is induced by the openmg of the dams in the Nile 
delta a few weeks earlier, thus releasing & powerful 
flow of fresh water into the sea!. 

A striking correlation has been found to exist 
between the occurrence of Podon pol ides and 
a substantial drop in salinity caused by the Nile 
flood by the time it reaches the stations where 
sampling took place along the coast. 

The organism is mentioned by previous investiga- 
tors a8 occurring occasionally in the plankton of the 
Suez Canal? as well aa in the plankton of the eastern 
and western harbours of Alexandria in the month 
of March?. Steuert, however, failed to find Podon 
in the plankton while workmg in that region, but 
mentioned in another place the ability of the organism 
to live both in fresh and salt waters. The euryhaline 
and neritic characteristics of this organism have also 
been streased by Ramner*. 

i of this cladoceran were sent to Prof. V. 
Brehm, who kindly confirmed my identifleation. 

It is to be assumed that the mass ooourrenoe of 
Podon polyphemoides along the Israeli coast during 
the month of September is connected with the 
appearance of the Nile flood waters in this region, 
and may serve as & possible indicator for the detection 
of the Nile flood in this part of the Mediterranean and 
the direction followed by the current in ite northerly 
course. Work on this subject ia continuing. 

B. KoxaAROVSEXY 
Bee Fisheries Research Station, , 
Haifa, Israel. 
1 Oren, O. H., Bul Inst. OoS&nogr., No. 1017, Monaco (1962). 
*)Iaodonald, R., Notes and Memoirs Ko. 5, Emheries Research 
Directorate, Egypt (1933). 
, F. H., Notes and Memotm Ko. 31, Hydrobiology and 
Vers, Cairo (1988). < 
* Steuer, À., Notes and Memoirs Xo. 8, Fisheries Research Directorate, 
Egypt (1085). 
? Steuer, A., ""Lelifaden der Planktonkunde'' (B. G. Teubner, Lelprig 
and Bedin, 1011). 
* Ramner, W., Biol, Central., bL, 619 (1031). 
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Anaerobic Growth of Escherichia coli in 
the Presence of Certain Acids 


CxRTAIN ooliform bacteria grow readily under 
anserobic conditions in synthetic media containing 
glucose, ammonium sulphate, phosphate and other 
necessary organic ions. The extent of growth, how- 
ever, 15 limited to a definite size of population 
even in the presence of excess concentrations of the 
substrates, the exceas remaining unchanged in the 
media. This phenomenon has been ascribed to the 
saturation of the hydrogen acceptor mechanisms, and 
the evidence supporting this contention is strong’. 
The extent of growth depends also on the initial pH 
and the buffer capacity of the media, being less if 
the initial pH or the buffer capacity ia lower. The 
dependence on buffer capacity has led to oritioism 
of the above suggestion’. The growth of such oul- 
tures is accompanied by production of acid, but their 
final pH depends on the initial, and growth may stop 
at & higher pH than will permit growth in & fresh 
medium. Thus, though hydrogen ion concentration is 
undoubtedly & factor, ceasation of growth cannot be 
due solely to ite increase. 


938 


8moe the production of acid per mole of glucose 
consumed is considerably greater anaerobically than 
aerobically, it is poesible that some of ihe end- 
products of the hydrogen acceptor mechanisms are 
acids and that their production is affected by hydro- 
gen ion concentration. It seamed, therefore, that 
the effect of adding certain acids to the media 
would be of interest. The basio medium was 
buffered with 9.85 gm. per litre potassium di- 
hydrogen citrate adjusted to pH 7-2 with sodium 
h ride, and oontained sufficient glucose, poor 


p and ammonium sulphate to pnm 
uffer dane 


maximum &n&erobio growth at this 

centration. The organiam was Hoecherichia coli, 
N.O.T.C. 5928, accustomed to the medium and 
_ conditions. 

In four parallel saries of experiments, the effects 
of additions of lactic, di-mslio and succinic acids 
were compared with those of additions of sulphuric 
acid. In the diagram, the extenta of growth and the 
hydrogen ion concentrations prevailing as growth 
ceases are plotted against the initial pH.  Laotio 
acid has much the same effect on growth as sulphuric 
acid, but in all cases the final hydrogen ion concentra- 
tion is not so great and the difference increases with 
increase of concentration of lactic acid. At low 
concentrations the effects of dl-malio acid resemble 
those of lactic acid, but as the concentration Increases 
the results diverge. At concentrations greater than 
about 6 x 107 M, di-malio acid compensates for the 
decrease in initial pH and maintains the extent of 
growth. Parallel results were obtamed with medium 
at an initial pH of 0.2. From 0 to 4 x 10°M, 
succinic acid maintains the extent of growth ite 
the lower initial pH, but does not affect the 
hydrogen ion concentration; above this concentra- 
tion both the extent of growth and the final h; 
ion concentration are decreased. Above 8x10 Af 
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succinic acid is a more effective inhibitor of growth 
than sulphuric acid. The three organic acids affect the 
final hydrogen ion concentration inversely to their 
own concentration if it lies in a range in which growth 
is curtailed. 

































In other ta with lactic and di-male 
acids the initial pH was restored to 7:2 by adding 
appropriate quantities of sodium hydroxide. Up to 


9-5 x 102 M, either substance decreases the extent 
of growth down to 500-580 million cells per ml. 
Thus reduction of the extent of growth can be 
effected by these acids independently of alteratio 
of the initial pH of the medium. Under at 
conditions, up to 8-5 x 10* M of oxaloacetio aci 
mereases the total growth to 775 million oelle 
ml. Even without restoration of the initial pH, 
1-9 x 10-* M of this acid increases the maximum 
ion to 700 million oellg per ml. 
interrelation between inhibition by increase, 
of initial hydrogen ion concentration and by laotio, 
di-malio and succinic acids would be expected if the 
undissociated forms of these acids were the mhibitors. 
The application of this prinoiple could link the oepa- 
city of the hydrogen &ooeptor mechaniams with the 
buffer capacity of the medium. The three acids 
studied may be some of the end-products of hatural 
hydrogen &ooeptor mechanisms; but even if their 
natural production is not-considerable, they would be 
to interfere with a system operating in this 
manner. It was calculated for expermnents in which 
growth and change of pH. were small that 1x10* M 
of undissociated lactic acid was present. If media 
containing 6 x 10- M of di-malio acid and 10-* M 
of undissociated lactic acid at a pH of 7:2 are 
inoculated, growth is restricted to 70 million cells 
per ml. despite the increase in buffer capacity due 
to the procedure. E 


Univeraity College of Wales, 


G. A. MoRRISON 


Nov. 8. 


^Degley, Dawes and Morrison, J. Bact., 8l, 438 (1961). 
* Ravin, J. Gen. Miorobiol., 6, 211 (1052). 


Chromosome Numbers in Holcus mollis 


INVESTIGATIONS into the interspecific relations o 
Holous lanatus and H. mollis have shown that thei 
F, hybrids are male-sterie, having only 1-20 
oent of stainable pollen. Chromosome counts hav 
been made on twenty-three of these hybrids with 
results given in Table 1. 


Table 1 
-Ohromosome number tn ¥ 
Crom 21 33 $23 24 325 26 35 40 42 
H. lenatus x ` 
H. mols 1 2 3 5 2 8 1 - - 
- - $3 - 8 = = 1 1 


which confirms the counta of Avdulov! and Litardiàre*: | 
H. mollis, however, proved to have 2n = 85, a Dew | 
number for this species. Earlier investigators bave ! 
found two numbers, namely, 2n = 14 (BRtühlin*) an 
2n = 28 (Lóve and Live‘ and Literdiére?). 

The discovery of pantaploid H. molis 
& survey of chromosome numbers in both species 


May 23, 1953 


Preliminary results confirm H. lanaius as a diploid, 
while reveali three chromosome numbers in H. 
mollis : tetraploids (2n = 28), pentaploids (2n = 35) 
and hexaploids (2n = 42) have been found in this 
species, with frequencies as shown in Table 2. 
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Table 2 
Chromosome number 

Species Ares of collection 28 35 42 

| Heious moths 7 30 5 
Exmoor E 2 lo pYrequeney 

Malvern - 6. - 

- 5 = 

48 


o 
a 


These resulta show that pentaploid H. mollis is 
moet frequent form of this ies, and that in 
areas at least it oo-existe with the tetraploid 
d hexaploid forms. More extensive investigations 
3 being made to determine the distribution and 
tive frequencies of the chromosome types in 
ious areas and their relation to each other. 
A. R. Beppows 
Kerra Jones 
Welah Plant Breeding Station, 
University College of Wales, 
Abe 


Nov. 7. 
1 Avdulov, X. P., Bull. App. Bot. Genet., oto., Supp. 43 (1931). 
t de Litardidre, O.R. Asad. Sei., Peri., 985 (1919). 
' Stihlin, A., Wise. Arch. Landw., A, 1, $30 (1929). 
‘Love and Love, Rit, Landisin., B, 8 (1948). 


Species Formation in Trifolium 
subterraneum 


SUBTERRANEAN clover (Trtfolkum subterraneum) is 
indigenous throughout the Mediterranean region. As 
an introduced species it is & major component of 
pastures ing some 10 million acres in Austraha, 
and has contributed largely to the development of 
the Australian sheep industry during the past thirty 


years. 
A recent paper by Yates and Brittan! on T'. 
reports six varieties, collected in 


and Brittan's report, that the easternmost variety, 
Iarael, had 12, and all the others had 16 chromosomes. 
I also found that the chromosome complement of 
the Israel variety, in addition to & general increase in 
size, Includes long chromosomes not present in other 
varieties (see diagrams). : 

Thus there are two ohromosome races of T. 
subierraneum which are not externally different and 
one of which has so far been found only in Israel. 
Further, the Israel race has & new basio number 
z= 6, for the tribe Trifoliees previously reported* 
only with v = 7, 8 and 9. Yates and Britten oam- 

the mze and number of the chromosomes of the 

variety with those of Vicia sativa (2n = 12) 
and suggested parallel evolution from & genus out- 
aide the Trifolies as & possible mode of origin of the 
new form. 

With regard to size, differences in the size of 
chromosomes in different plants have been shown to 
be under genotypic control’ end not necessarily 
indioative of the origin of the species. Further, 
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Wexelsen’ has shown differences in chramosome size 
between different varieties of Trifolium repens. 
With regard to chromosome number, & more likely 
suggestion is that the reduction in number is due to 
rearrangement. If the variety with the reduced 
chromosome number, n = 6, arose in this way from 
& form with n — 8, the changes oould have taken 
place with very little loas of genic material. The 
greater range in size of the chromosomes of the Israel 
variety is sufficient to account for the chromosome 
material from the normal types, even taking into 
account the general increase in size (see diagram). 
This rearrangement could result from and 
reunion of the chromosames, as suggested by Darling- 
tont to account for the different basio numbers in 
Fritillaria. The lo of the centromeres could be 
explained either by unequal interchanges followed 
by loas of the very small chromosomes, or by the 
formation of dicentric chromosomes with extremely 
short interoentrio arms. Such a dicentric would be- 


have as & monooentrio chramosome and there would be 


in effect & fusion of the centromeres. 

Such has been inferred in Crepis, 
where the basio number of the most primitive species, 
a = 8, has been reduced to give species with m = 7, 
6, 5, 4 and 8. Similarly, in species of Drosophila 
where the primitive species have n = 6 and sub- 
sequent species n = 5, 4 and 3, genetical analysis 
has confirmed the rearrangement of the chromo- 
somes’. 

Tho Israel varioty of the species has not yet been 
&oolimatired in Australia. Ite early-flowering habit 
would m&ke it of in areas of short seasonal 
rainfall in Australia. ver, its usefulneas is 
limited by its spindly habit. All attempts 
at hybridization with the more leafy types (2n = 10) 
have failed}. This inter-sterility and the difference 
in chramoeome number necessitate the recognition 
of the Israel variety as a oryptic species. 

R. D. BBogx 
(Research Officer, C.8.I.R.0., Australia) 
John Innes Horticultural Institution, 
Bayfordbury, 
Hertford, Herts. 
Oct. 31. 
1 Yates, J. J., and Brittan, N. H., Aws. J. Agrio. Res., 8, 500 (19052). 


E C. D., and Janaki H. K., ''Ohromosome Atlas 
o trvated Plants" (London, 1 è 

* Thomas, P. T., Netwre, 188, 402 (1930). 

* Darlington, O. D., “Recent Advances in Cytalogy’’, 77, 559 (2nd edit , 
London, 1937). 

'Werelmen, H., Use. Ca&hf. Pub. Agric. Soi., $, 355 (1028). 

iiio G. L., ‘Variation and Hvolution in Plants", 447 (London, 


"Do “Genstios the of B 244 
mas T. ds and Origin pecies'', (8rd edit., 
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Fog Fever Syndrome in Parasitic 
Bronchitis 


Two years ago, Hudson, working at this lab- 
oratory, described a syndrome that he had observed 
in adult cattle, of which pulmonary cedema was & 
feature. He suggested that it might be due to an 
allergy associated with the small number of lung- 
worms that he noticed were present. 

Field studies have shown pulmonary odema and 
emphysema to be & common feature of io 
bronchitis in the adult bovine. The helminthological 
picture in such cases 18 very variable. At one extreme 
there may be large numbers of mature worms present, 
while at the other only & soore or Bo of microscopic. 
worms may be recovered. Since the development of~ 
the worms in the resistant host is often inhibited, 
their size gives but little indication of the trme at 
which they were picked up 

Clinically, outbreaks of usk i in adult cattle make 
themselves manifest either by a qualitatively un- 
characteristic oough, or else, where pulmonary 


known as ‘fog fever’. 
dyspnea and itant or squeaking rales. 
animal stands with ite head stretched out, mouth 
open and tongue protruded, the ribe are held out 
and breathing is shallow, rapid and abdominal. The 
temperature i8 sometimes high, sometimes normal 
and may even be subnormal. Generally there is a 
loud expiratory grunt or groan. Coughing is relatively 
infrequent. 


The occurrence of this syndrome is not confined 
to adults, and we have observed it in calves after 
three weeks of exposure to exceptionally heavy 
natural infection with Dictyocaulus viviparus. 

We have also been having considerable success in 
producing the syndrome by the artificial administra- 
tion of the infective larve of D. viviparus to young 
cattle kept under worm-free conditions. We are not 
able to produce the condition in every animal at 
will; nor i8 every case 88 as the most 
acute cases encountered in the field; nor yet is the 
proportion of deaths any higher than it is in naturally 
occurring outbreaks. In the twenty-four animals of 
the present series that have survived the first two 
months of the initial infection, the syndrome has’ 
been. observed twelve times. There have been vie 
deaths. 

The syndrome, as eo far observed, fngy be recog- 
nized as occurring at thtee stages in our experimental 
husk infections. Six cases occurred about the time 
that the initial infection was being spontaneously 
terminated. Two cases were seen some months after 
the initial infection had been eliminated, and we 
believe they may have been aazsooi&ted with the 
resumption of growth by worms that’ had been 
inhibrted in their development. Four cases occurred 
about twelve days after the re-infection of animals 
that had thrown off the initial infection some time 
before.: 

The four circumstances in which the syndrome has 
been observed, that is, three weeks after first ex- 
posure to infection, twelve days after re-infeotion, 
about the time the initial infection was being thrown 
off and when previously inhibited forms may have 
been resuming their development, are all times at 
which one might reasonably expect some kind of 
immune response to be taking’ place. This would 
suggest that the condition, the pathology of which 
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resembles that of an allergy, may indeed be related 
to such a mse. 

It will be noticed that in the three seta of circum- 
stances in, which our artificial fog fevers occur, 
mature worms will be either few in numbers or 
absent, while m those cases associated with the 
spontaneous termination of the infection even im- 


that have reached us in good condition. 
It would appear from these findings that & p 
portion of fog fever cases are undoubtedly the con 
sequence of hmgworm infestation. The poeeib 
that all fog fevers are associated with this ca 
cannot be discounted at this stage. 
J. F. Mionm, 
Ministry of Agrioulture, : 
Veterinary Laboratory, 
Weybridge. Nov.11. 


, Transliteration of Cyrillic Script 
In Nature of March 28, p. 548, the hope is 
that other countries which use the English alphabet 
will adopt the Royal Society's scheme for the trens- 
literation of Russian, Bulgarian and Serbian. It is 
therefore important to point out that the Permanent 
Committee on Geographical Names for British Official 
Use (an inter-departmental advisory body) considers 
the Royal Society’s schame to be unsuited to 
cartography. Far from letting things take their own 
course, the Permanent Committee has come to 
agreement with the United States Board on Geo- 
graphic Names about the transliteration of Russian 
and Bulgarian. Serbian is officially written in both 
the Cyrillic and the Roman alphabets, and to trens- 
literate Serbian geographical names into an English 
alphabet would produce objectionable varianta o 

their official forms. 

In the issue for February 27, 1880 (p. 897), Nature 
offered a system for the transliteration of Russian 
which was to “be adopted without delay” in the 
publications of eight leading British learned bodies, 
moluding the Royal Society, and which had the 
support of Russian and American authorities. 
far as I am aware, it was not widely put into use, 
& system of transliteration 
once established in a big library, cannot be change 
without great , delay and confusion. 

The Royal Society has added one more to the 
dozen or 80 systems for the tranaliteration of Slavonic 


English-speaking world be 
posable, it will not be achieved without the oo-opera 


Societies ; but different Engliah systems for the tre 
literation of & given fo 
different = a et ee eet 
be better, at least for postal and documentational pur 
than any good national system ; but a bad one 


poses, 
would be deplorable. 
M. AUROUBSAAU 


(Secretary) 
Permanent Committee on phical Names, 
ojo Royal Geographical Society, 


Kensington Gore, London, 8.W.7. 
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(Afeeting marked with an asterul * (s open to the public) 


Monday, May 25—Friday, May 29 
TEXTILN INSTITUTE (at Liandudno).—Annual Conference 




















Tuesday, May 26 


BOOTY oF IXSTRUXMXT TECHAOLOGY (at Alanson House, 26 Port- 
land Plage, London, W 1), at O pm —Annual General Moe , ot 
7 pam.—ar. Goldstein: "The Instrumentation of Pilot and 
Experimental teen 


Wednesday, May 27 


ROYAL BTATINTICAL qar Socrmry (at the london School of Hygiene 
Tropical Medicine, ie Koppel 8 Btreet, froot London W.O 1), at 6.15 p m.— 


O A oser and Experunental Study of 


the Royal Soctsty, Burlington Hou 
, W.1), at 6 30 —Prof. D. Bard and lw 
M. Boot. “Intelligence ant chiinacngi 
Royal MIOROSOOPIQAL BoareTr Tavistock House Bouth, Tavi- 


London, W.O.1 5.50 p m —aAlr D. “ugh 
Automato Counting COREL p Particles—The ‘ying Bpot 
Thursday, May 28 i 
IKSTITUTIOW OF AIIXIXG AND METALLURGY bon 
rue a d House, Piocadilly, x pua ey m 
nes at 5.15 pm Ritson : 


BRITIAH deere FOR THE ADYANOBMEXT OF Sonmram (at the 
Royal Institution, 21 Albemarle eben Lon W D, at 6 p m— 
Sir Harold Hartley, F.R.8.: “The, en Bir Richard 
IT exander Pedler Leotuie). CIT. Be ket Obtamable 
from of the Britmh Amociation.) 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the fi ap tments on or 
before the dates mentioned pice iin 

ASSISTANT LEOTURER Ot LEOTURER LY THE 
MATHEMATION—Tho Registrar, Lhe Universi 

BIOLOGIsT—The Secretary, King’s College 
Denmark Hill, 


aeram OF PURE 


Capita Medical Sahoo, 


OH Sn Lario eani cue Registrar, 
King's College, Xewoasile-upon-Tyne (June 1). 
REAR AnsINTAWT to work on the ental aspects of 


OH 
filariame—The Becre A tof Entomology and Pared 
Liverpool Behool af Dipole Medicine, Pembroke P ene 
C»— The Registrar, College of 


itg s Cei AD besoin aee 12 bots) acras Dari decus 
or BOTAXY—The , The Unrvermty, Aberdeen (June 3). 
JUNIOR FRLLOWSHIP IN EX a— 


Eo0NOxINT— The Registrar, Wye College, 


` (Grade 8) or a LEOTURBR (Grade 2) Ix 
[| TORGANIO CINAIMTRY—The Hegiwtrar, The Untvermty, Bristol 


IN OHMNKICAL EXGINAERISG—The Secretary, 
al Engineering, The Untvermty, Tennw Court 
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THE CORONATION 


Wm the Coronation the scientist, as such, may 
appear to have but little concern. Like his 
fellow citizens, he may be profoundly moved by the 
pegeeniry-and the tradition to which the Lancaster 
Herald directed attention in a recent discourse at the 
Royal Institution, the substance of which is repro- 
duoed on p. 948 of this iasue. Nor will scientific men 


` be backward in responding to the appeal of the 


occasion for re-dedieation to service to the com- 
munity in the Commonwealth with which the Queen 
and her husband have already become so inspiringly 
associated. Save, however, for those whose interests 
lead them to probe more closely into the origins of 
ritual and ceremony and their meaning for the oon- ` 
tinuity and the structure of society, the interest of 
men of science in the Coronation is essentially that 
of citizens rather than of scientists. 

Nevertheless, there are reasons why the Coronation 
and what it represents deserve more than & passing 
thought from the scientist profeesionally. It is not 
simply that the pageantry and solemnity of the 
proceedings are brought to the ears and before the 
eyes of many more millions throughout the world 
than was possible even sixteen years ago, when 
George VI was crowned. Scientific advance—the 
astonishing miracle of science—has been the main 


.factor that has made it possible for so many of the 


Queen's subjects to associate themselves so intimately 
with her in the very act of consecration and dedica- 
tion, whereas before they had been limited to the 
manifestation of loyalty in the thronged processional 
streets or to viewing later the record of what was 
already a page of history. Jn the misgivings with 
which in some quarters the televising of the oere- 
mony has been regarded, and the anxious debate 
which preceded that decision, may be sensed an 
appreciation that the impact of science on society 
has consequences and implications of which we are 
as yet only imperfectly aware. The very advanoca 
of which science is justly proud have themselves 
created fresh problems, often of unsuspected sig- 
nificance. The mind and outlook of society as well 
as its physical environment are being nord, 
and the end is nob yet apparent. 

It would be surprising indeed if in such circum- 
stances the minds of men and women did not turn 
with fresh and deeper interest to those ceremonies 
such as the Coronation which, by kindling loyalties 
and quickening tradition, seam to affer freah hope of 
stability and of binding society together in an age 
when so much tends to erode its fabrio. Nor is this 
all. Men of science are only too well aware of the 
extent to which, in country -after country, the 
traditional freedom of investigation of the scientist, 
his right to pursue his investigations and inquiries 
wherever the disinterested search for truth may tako 
him, has been challenged. The struggle for freedom 


-of investigation and utterance which the nineteenth 


century deemed to have been won has been re-opened, 
and in circumstances often far more formidable to 
freedom than when Milton wrote his noble wards in 
the ‘‘Areopagitica”’. 


" 
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There are countries where science has at ita disposal 
financial endowments vastly greater than those avail- 
able in Great Britain, both for fundamental and for 
applied research. The universal tribute to the pre- 
eminence of British scientists in fundamental research 
might well remind us that in no other country doee 
the scientist enjoy greater freedom of investigation 
and communication, despite all the invasions of that 
freedom by secrecy requirements arising out of con- 
siderations of national security, from which Great 
Britain, as also other countries, is not immune. 
So at this time the scientist might well reflect 
further whether there is not same connexion between 
that liberty and the nature of our whole system of 
government of which her gracious Majesty is the 
titular head. 

Between systems of government and the spirit of 
the communities which they serve there is in fact a 
olose, if intangible, connexion. The scientist never 
had more reason than to-day for appreciating that, 
while his professional activities are influencmg the 
community more closely than ever, they are in turn 
conditioned by the spirit and outlook of the society 
in which he works and upon whom he depends for 
support. It is not simply that, to an increasing 
extent, even fundamental science depends upon 
public funds for support: the fields in which science 
can advance, and the rate at which the results of 
scientific advance -are, applied, are determined 
increasingly by public opinion. Indeed, in more 
countries than one it has become evident that there 
is real danger that scientific advance may be impeded 
by mass hysteria and misunderstandings amounting 
to what has been an antagonism which may con- 
stitute a definite anti-scientiflc trend. 

It is in such circumstances thet the amateur 
tradition of science is so important. Scientiflo 
advance has always owed much to the work of the 
amateur. That is still true to-day; and particularly 
science depends upon the help of the amateur in 
spreading an understanding and appreciation of what 
science is domg and the benefite it could bring to 
mankind. For this reason it is appropriate to recall, 
as Bir Arthur MacNalty does on p. 951 of this 
issue, ‘the encouragement which the sovereigns of this 
realm have given to the pursuit of science and ita 
teaching. ‘The interest and understanding which 
Queen Elizabeth showed earlier this month a the 
2 Royal College of Surgeons was only the latest of & 

number of oocasions on which she and her husband, 
- the Duke of Edinburgh, have given encouragement 
which scientists, and perhaps especially it should be 
mentioned, the younger scientists, deeply appreciate 
&nd will ever remember. 

Lastly, with a Sovereign who has herself shown 
her interest in science by accepting the fellowship of 
the Royal Society, the comparisons commonly being 
made between the present time and the first Elira- 
bethan age cannot but stir the imagination of the 
historically-minded scientist. When the first Elizabeth 
ascended the throne, the founding of the Royal 
Society lay a full century in the future. Already, 
however, the discovery of America and the circum- 
navigation of the world had widened men’s horizons, 
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&nd the new learning, notably through the work and 
teaching,of the Oxford ‘humanists’, More, Grocyn, 
Colet and Linacre, had started a ferment in men’s 
minds which led in due oourse to Baoon's ‘New 
Atlantis" and to Newton. 

No more than the first Hlizabethans can we yet 
discern the’ new age that is waiting to be born. 
During the past four centuries, the limita of the 
physical world have been well-nigh explored. Save 
PU Hose cud the EEEE eames o eles Ue 


‘feats of geographical exploration seem to have 


accomplished, and it is with tbe world of the min 
that the future seems likely to be most intimate 
concerned, whether we think in terms of nuol 
research leading to the atom bomb or industri 
power, or the way in which the electron mi 

and other new tools are laying bare the structure of, 
living tissues. Wherever that may take us, it is 
increasingly clear that not in the physical world will 
man find the wisdom and understanding that will 
enable him to face the future with courage and 
confidence. The foundation of society in the new 
Elizabethan age is to be found in the same moral 
and spiritual values that inspired the greatest of our 
forbears of that earlier age. -The solemnity of the- 
Coronation should take our minds back to that 
central truth, and as we pledge our loyalty to the 
Queen who is to be crowned on June 2, we should 
remember also that in such loyalty andin the respect 
for and clearer understandmg of human values liés 
the condition both of acientifio advance and of social 
well-being and order. 


INTERNATIONAL TABLES FOR 
X-RAY CRYSTALLOGRAPHY 


International Tables for X-Ray, C aote hy 
(Published for the p eret Union of 
lography.) Vol 1: Edited by 
Norman F. M. Henry perg Rethloon onedele Pp. 
xi+ 558. (Birmingham ; Kynoch Press, 1952.) 1065. 
T a conference in Zurich in 1929 an international 
Brome oF X-ray orystallographers met to work 
for & standard set of tables on space 
groups and of functions and data needed in practical 
orystal-structure analysis. The need for such tables 
arose in the minds of all those who were authors or 
prospective authors of books on structure P ns 
At that time the application of theo 
had become an socepted salar fold 
experimental methods had atandardized and 
corrections devised for obtaining the most accurate 
data. In a text-book, therefore, the author had either 
to include a great volume of already published tables, 
with the fact that his book could not be 
of dE gecetical: use. „Besides, different formalisms and 
nomenolatures were likely to and become 
firmly established in the schools of the various 
countries, and this was apt to lead to a i oom- 
lication of the international literature. estab- 
of a single plan for the tables required same 
sacrifice of pet ideas on the part of each of those who 
took part m the planning, but the result of the 
conference and of the subsequent work of the various 
schools, the ‘Internationale Tabellen zur Bestimmung 
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von Kristallstrukturen”’ (Borntraeger, Berlin, 1985; 
referred to later as '"lab.'$5"), have fully justified 
the advantages of the give-and-take then exercised. 
Not only have these tables in the original edition and 
in a war-time photo-offset re-issue done great service 
in all X-ray analysis laboratories as well as in the 
beide OF SEERAD bui whey Gate alee led to. 
great saving of effort by the acceptance of standard 
symboliam and methods. 

In the twenty years that have passed since the 

! preparation of '"Tab.'35'" enormous progress has 
| been made in the development and application of 
\new methods of orystal-structure determination, such 
‘as the development of new instruments (Buerger 
‘precession camera, Geiger counter technique), oom- 
puting techniques (punched card methods) and 
theoretical. methods (phase inequalities, statistical 
detection of symmetry elements, Fourier refinement 
methods). It seems natural that a full re-edition of 
such tables would be ferable to a minor revision. 
Besides, the ground meanwhile been prepared 
for an easier co-ordination on an international scale 
than was possible by individual initiative in 1929. 
The International Union of Crystal ryetallography at ita 
very foundation (London. 1946, 1048) set 
B uidibise io piepaw A modern batvor tablak; and; 
thanks to the untiring activity of its chairman, Prof. 
Kathleen Lonsdale, the committee has now published 
the first of the three volumes which will form the 
complete work. s 
To start by the ‘habit’, the volume of five hundred 
is beautifully published for the Union of 
beraalingeehy by the Kynoch Press. Paper, binding 
and print are an impreasive sample of craftamanship, 
and no misprints have been noticed. The layout, 
especially for the simpler space groups, is lavish, 
with an impeccably white lower of the page 
inviting one ‘to scribble down notes. The prioe is 
kept low by subsidies which the Union received from 
the United Nations Educational, Saeientiflo- and 
Cultural Organization and from United States 
sources through the United States National Com- 
mittee for Crystallography. 

Vol. 1 of ""Tab.'52" presents the symmetry groupa 
in fundamentally the same way as Vol. 1 of 
*""Tab.'85". The bulk of the volume is formed by the 
description of each of the 230 space groupe. Most of 
the figures of '"T&b.'35" have been taken over; 
changes had to be made in oases where & more 
extended desorption was given, for example, in 
referring rhombohedral groups to hexagonal axes. 
The figures for cubic space groups have been omitted. 
Now it is true that in the cubic system figures are 
necessarily more sohamatio than in systems where the 
presence of at least one singular direction facilitates 
the orientation ; yet I must confess that I feel rather 
lost without the neat figures of '"T&b.'85" by which 
M. Msauguin found an acceptable solution to an 
intricate problem of spatial representation. Co- 
ordinates require careful i whereas the 
diagrams give at & glanoe & vivid impression not only 
of the ivalent positions but also of the right- or 
left- of the surroundings of each equivalent 
atom. 

A major change from ‘“Tab.’35” is the ial 
separation of the up descriptions in Pb 
apace from the equivalent fo. Hour paca. the 
structure factors are collected for*all space groups in 
Table 4.7 (150 pages), whereas the 270 pages of 
gpaoe-group description, forming Table 4.8, after 

listing the oo-ordinates of equivalent pointa, do not 
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go beyond a listing of the absent reflexions, omitting 
previously listed inf ion (for dem ud subgroups) 
which was oonsi of minor practical value. While 
the present separation and curtailment may not 
inconvenience the practical worker, yet the old 
arrangement had the unquestionable advantage of 
offering at one place a complete dual description of 
each space. in orystel and in Fourier space. 

In the monoclinic system the twofold symmetry 
axis is traditionally taken as the baxis; this 
orientation is generally accepted throughout the older 
crystallographic and mineralogical literature. On the 
other hand, a unique axis is taken as the o-direotion 
in all other orystal systems, and the derivation and 
handling of space groups is slightly more unifled if 
this convention is also adopted in the monoclinic 
system. The &uthors of '"Tab.'52" have tabulated 
monoclinic groups in both settings. It is to be hoped 
that the users of '"Tab.'52" will be aware of the 
recommendation of the Stockholm Assembly (see 
Aota Oryst., 4, 569; 1951) that ‘‘the use of the c-axis 
as the unique axis is acceptable where there is a 
special reason for this setting, in which case the 
reagon should be stated”. Normally, therefore, the 
second setting should be used in '"T&b.'52" so as to 
avoid & with the very extensive existing 
literature. ` 

Among- the novel material of the spade-group tables 
a lst of the try properties of |F| must be 
mentioned. For P4, for example, this takes the 
form : 


[EAE = |F(AED| = |P(AED| 4 (P(AaD] ; 
[F(h&))| = |F (AED. 


This statement is far from expressing completely the 
symmetry properties of |F]. What about [F(AK)| = 
[F(£AD)|, the result of the fourfold axis ? Throughout 
the reported symmetry relations, the order of the 
indices (AE) in the argument of F is preserved; in 
other words, only the symmetry of |F] whioh is 
caused by twofold axes or v, y, or s ion planes 
is listed. On the other hand, the obvious oentro- 
symmetry of |F| is repeated for every single space 
The 


group. extensive introductory note of the 
structure-factor tables offers no help in under- 
standing the prinoiple of this selective listing of the 


symmetry of |F]. 

Bome tables of ''Tab.'35" have been omitted as 
being of minor practical value: these are mainly the 
collective tables on lattice complexes, which formerly 
occupied twenty-six pages, and the list of lattice 
complexes, nof-generating symmetry elementa and 
sub-groups which were provided under the heading 
of each space group. Part of this material is 
offered in & oondensed form in Table 5.2 (three 
pages) on sub- and super-groups of the space groups. 
References in the explanation of this table might 
well have included ‘“Tab.’35”, where a full list is 
to be found. " 

The progress in methods of using experimental 
data is reflected in the inclusion of the expressions 
for. Fourier synthesis, that is, the explicit form of 
the Fourier series for p(m, y, s) in each space group. 
This important information was not contamed in 
“Tab.’35” and waa first published in Prof. Lonsdale'g 
“Structure Faotor Tables” (George Bell and Sons, 
Ltd., 1986). Also new are Tables 5.3 ( 
determination by methods outaide the Friedel law) 
and 5.4 (inequalities arising from symmetry elements), 
both occupying about one and a half pages. The latter 


946 


lists the special forms of Harker-Kasper inequalities 
in the presence of symmetry elements; the former 
section is mainly a description of the statistical 
treatment of intensities along the lines inaugurated 
by Dr. A. J. O. Wilson. 
Further weloome additions are tables on the space 
groupe of lower dimensionality, namely, the* two 
and the seventeen planar groupe (that is, the 
two groups on & line and the seventeen groups in & 
plane). These are important for the clasaifloation of 


the.gymmetry of projections of space groups or of 


sections through groups, and have been fully 
tebulated. Of per greater physical impdrtance 
are the a ubere geese ane pir DLE. 


) and the eighty 
y in which the 
oa aed iE in three-dimensional space 
(for exemple, & woven tissue). These have been 
mentioned but not tabulated in the note on p. 56; 
more general knowledge of these groups seems 
desirable, and inclusion in the present volume would 
have greatly improved their accessibility. 

The text explaining the tables and their use is 
clearly and carefully written ; it offers more explans- 
noe than that of “Tab.’35’’. Altogether, one notes 

the tendency to facilitate the use of the tables by 
workers who have little more than & general idea of 
peoe Sacer This is an acknowledgment of the fact 
rather mathematical tool 1s being used to 
ne ever-increasing extent by chamista and biologista 
whose main training cannot inolude the details of an 
intricate mathematical theory. Examples of the use 
of the tables are often given, and I aine 
heartedly with this ; adie other hand: T leal 
-that a volume of table should not attempt to id 
methods, like & text-book. Neither is it the place for 
a historical article surveying the development of 
spaoe-group theory and orystal-structure analysis 
(pp. 1-5). A very welcome mnovation, however, 18 
the last table, Table 7 (five pages), which is a dio- 
tionary of crystallogre io terms in English, Frenoh, 
German, Russian and ; this in & way replaces 
the text of “Tab.’85". The rather em- 
bryonio dietiónary seams to be limited to terms 
~ oocurring in the text of Vol. 1, but it is & good start 
for a more general dictionary of terms likely to be 
enoountered in papers on structure analysis. Some 
rather unusual German terms and others which have 
been omitted have been noted: for ‘Habit’ Tracht 
should have been given, since Habitus is oesily 
recognizable. The expression Hydrostatischesmodul 
(sto) for Kompressionsmodul is unlikely to be en- 
countered. The use of Stab for line in Reflexionsstab 
and in is new to me, but may,.be a 
modern development. Thermal vibration is usually 
Würmeschwingung, and the correct rendering of 
‘moving-fllm method’ would be Gontomatermethode 
and not the impossible bewegend-Film- M ethode. 

The foregoing criticiam of detail should not detract 

from the fact the suthors, and in particular the 


editors, Dr. N. F. M. Henry and Prof. K. Lonsdale, - 


have performed a splendid and most unselfish service 
to the large group of ographers who benefit 
by the use of such tebles. The new work is an 
adaptation of the results of theory by experimentalista 
of long standing for the benefit of experimentalista, 
and is based on the experience obtained with the older 
set of tables. Some innovations are obvious improve- 
ments, others appear questionable, but only the 
prolonged use of the tables will bring out fully their 
virtues and their foibles. P. P. EWALD 
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ADVANCES IN AGRONOMY 


Advances In Agronomy 

Preps 

nomy. Vol. 8. Edited by A. G. Norman. 

Pp. x+361. (New York: Academic Preæ,. Ino., 
1951.) 7.80 dollars. 


ie sciences now have their annual volumes 


of “Advances”, oo of summaries pt. 
particular sections ofthe subject written by specialists, ! 
Agronomy, the study of crop production and soil 
management,’ began to be so surveyed in 1949 by the 
American Society of Agronomy with authors working; 
under Dr. A. G. Norman as editor. The third selane. 
has now appeared. In so wide a field there is abundant ' 
choice of material, and almost any subject considered 
over an area as varied in its conditions as the United 
States presents & formidable array of data, with the 
result that most of the contributions are necessarily 


‘lengthy and oerry numerous references to the 


literature. Papers such as that on the subsoil, and 
one dealing with the chemistry of soil potassium, are 
not, nor are they intended to be, easy reading. The 
student has to work for his information, but the 
material is clearly set out to enable him to do so. 

In addition to the two papers mentioned above 
dealing with various aspects of the soil, two deal with 
legume and herbage plants, two with systems of 
management of soil conservation and irrigation, and 
one with a disease problem—the control of soil 
nematodes. Vol. 8 also contains an excellent of 
recent in British agriculture by J. A. M 
of the National Agricultural Advisory Service. 

In evalusting soil the surface soil commonly 
receives more attention than the subsoil. It is true 
that as a seat óf soil nutrients the subsoil is generally, 
though not always, much inferior to the surface, but 
its properties in respect of root ion and 
drainage are of great importance. the article on 
this the author deals with the physloal properties, 
clay minerals and fertility-levels of subsoils in the 
broad soil classes of the United States and discusses 
at length the characteristics of the various subsoil 
pens that occur. Interesting sections deal with the 
difficult and sometimes unsolved problems of the 
management of subsoils exposed by soil erosion, and 
the bad effects of subsoil com: ion caused by the 
use of heavy tractors, in wet conditions. 

A Mp, kanns peper on soil conservation sum- 
marire the position reached and scientiflo problems 
raised by work carried out under the large govern- 
ment schemes that have operated since 1988. The 
problemas are not entirely technioal ; in fact the most 
obstinate ones arise from the fact that no farmer 
takes kindly to alterations in his system which oost 
money, involve learning fresh skills and may, at the 
outset at any rate, result in lower returns. 

Rather similar treatment is accorded to the subject 
of irrigation and soil research. |The em 
on the need for oomplete and le scientific 
information derived from both laboratory and pilot 


' farms before & big scheme is launched. -This applies 


to surface i tion in the arid areas and also to 
overhead tal irrigation in wetter districta. 
The modern rial field experiment is essential in 


studying the inter-relation of fertilizers, water supply 
and oultrvations. The effect of big schemes on the 
water economy of whole districts needs to be looked 
into. 

A very readable article on chemical treatment of 
the soil for nematode control shows that soil famiga- 


hasis here is 


under the auspices of the American Society | 


| 
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tion has got, past the purely experimental stage ; the 
author estimates that fumigants sufficient for a 
hundred thousand sores were produced in 1950, the 
chief being ethylene dibromide. As yet, the process 
is only warranted for high-value crops, and the 
eelwórm population is checked rather than wiped out. 


THE BIRTH OF NEO-POSITIVISM 


, The Vienna Circle ) 
e igin of Neo-Positivism; a Chapter in the 
History of Recent Philoeophy. By Prof. Viotor Kraft. 
TA from the German 'Der Wiener Kreis' by 


ie Is xii+ 209. (New York: Philosophical 
1958.) 3.75 dollars. 


sie rapidly philosophical climates may — 


change, and whatever may prove to be the 
capricious nature of their characteristic cycles, there 
are certain epochs which will always stand out. One 
of them is assuredly that of the Vienna Circle. Post- 
poning for the moment & more detailed consideration 
of its Lebenslauf, it is meanwhile worth recollecting 
that to many scholars in Great Britain it was always 
“Der Wiener Kreis", & sure token of affectionate 
regard; and this in spite of a healthy determination 
to be the candid friend, avoiding like the plague all 
semblance of merely polite approval. Thus, as the 
author seys, in Britain and in the United States ita 


' purpose found understanding and its tenets secured . 


respect. Not so, however, in contemporary Germany, 
wherein many cross-currents (not of them wholly 
fortuitous) combined to make very heavy weather 
for the evangelista of neo- 

It is easential to see Prof. V. Kraft/s book against 
such a background. Further, one may dislike the 
Cirole's particular criterion of veriflability and ita 
rather facile (and over-frequent) use of the adjective 
‘meaningless’—in fact, much of the stock-in-trade— 
and yet agree what great things it has accomplished. 
For this is a close-up view, not so much of the creed 
as of the le who fashioned it, and who pasion- 

i in it. For those reasons alone, a 
. Version in the English language is welcome. Would 
that—even allowing for its production on the western 
side of the Atlantic—it waa a better version. 
Epistemologicel German is notoriously hard to 
translate, and even harder to make live; but ebenso, 
some of the text as it now appears is far from lovely, 
and moreover, many of the blemishes upon it are 
utterly needless. 

The core of the volume consists of two long seo- 
tions: logio and language, and empiricism. As might 
be expected, these form a commentary—and & very 
j one—upon the work of Carnap, Wittgenstein 
and their colleagues, on one hand, and of the oritios 
on the. other. The basic division is between the 
‘logic of science’ and the special sciences. The latter 
are held to be concerned solely with questions of fact, 
to be validated by experience. Epistemology must 
have nothing to do with such things; its task is to 
deal with the logical structure of scientific knowledge. 
At the same time, philosophical method itself is 
required to conform to scientific iplee. 

Toasts tha i wo Gnd eal ae ent tU ess 
up to the axiological import of the Vienna Cirole's 
outlook. Obviously, it waa heavily conditioned by & 
reaction against German metaphysics. Yet, oon- 
ceptual poetry and even personal wisdom are not 
denied : upraised on their own pedestal they stand, 
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but as subjective and unverifiable in that 
they univergal validity, and therefore the title, 
to represent knowledge. 

Nobody can rightly quarrel with such a statement, 
the result of years of labour, thrust and counter-thrust 
by honest men engaged in the quest for truth. But 
they themselves would be reluctant to olaim that the 
last word had been ken: the Circle has been 
disrupted and ita members senterod, somo luokily to 
find shelter in calmer waters. Down the years, too 
death has taken & heavy toll, but the search goes on, 
at once courageous (sometimes perhaps almost fool- 
hardy) and relentless. $ . I. G. RAWLINB 


BENJAMIN THOMPSON, COUNT 
RUMFORD 


An American In Europe 
The Life of Benjamin Thompson, Count Rumford. 
By Egon Larsen. Pp. 2244-28 plates. (London: 
Rider and Co., Ltd., 1953.) 15s. net 
book is described by the publishers as ''the 

first popular yet suthoritative biography” of 
Benjamin Thompeon, Count Rumford, and ita pub- 
lication was timed to coincide with the bioentenary 
in March 1953 of his birth. It is a very readable 
short &ooount of his life and activities, or certain 
aspects of them. Mr. E. poe eee Gp 
pains to collect information in the various p 
where Rumford lived and. worked, and we are 
indebted to him for some new and interesting par- 
ticulars—for example, the information on the laying 
out &nd subeequent history of the English garden in 
Munich and that on the house at Auteuil which was 
Rumford’s last home. Some of the illustrations, 
which are good, are from photographs by the author. 

It is not & book to go to for an estimate of Rum- 
ford’s achievements as a man of sBoienoe. The 
references to his fundamental researches on heat are 
soanty, and the author has not attempted anything 
in the nature of a connected account of his scientifio 
work. There is & fuller and more satisfactory treat- 
ment of his measures of reform in Bavaria, his work 
for the poor in Munich, and the methods of fuel 
economy and designs of stoves and fireplaces which 
he introduced in his workhouses and military estab- 
lishments. Emphasis is rightly given to his pioneering 
efforts in the application of soientiflo principles to 
purposes of this kind. 

A chapter is devoted to his later pened in England 
and his activities in connexion with the founding of 
the Royal Institution. At the end of the book a 
well-chosen series of extracts from Rumford’s essays, 
indicating the varied nature of his interests, extends 
to some forty pages. i 

It ıs, however, on & personal and biographical 
thread that this book hangs, and if the treatment of 
such matters as Rumford's relations with his daughter 
and with his second wife, the widow of Lavoisier, is 
somewhat journalistic, it is none the less mteresting. 
Biographical writing on Rumford begins with Ellis’s 
invaluable ‘Memoir’, published in 1876, and, 
although much has been written since, the character 
of the man remains in certain respects somewhat 
shadowy. inum DO EH 
his tracks, and the impreemion persists that the 
story of his life has yet to be written. 

T. MARTIN 
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TRADITION AND THE CORONATION* , 


By ARCHIBALD G. B. RUSSELL, C.V.O. 
Lancaster Herald, 
College of Arms, Queen Victoria Street, London, E.C.4 


HE solemnity of the ooronation of kings and 

queens has from the earliest days taken a supreme 
place in the imagination of the people. How much 
moreso is it the oase to-day, sinoe it hag come to 
typify in & very real sense the unity of the British 
Commonwealth of Nations under'the Crown. 

Westminster has been the soene of the ooronation 
since it was chosen by William the Conqueror as the 
place for his own coronation. The earliest Christian 
coronation of an Anglo-Saxon king of which record 
remains is that of Egfrith, whom his father, Offa, 
King of Mercia, had crowned as his successor in 7851. 

In the tenth century it was usual for coronations 
to take place at Kingston-on-Thames. It waa on the 
‘King’s Stone’, which is still treasured there, that 
kihgs were crowned. The use of a s&ored stone for 
this purpose follows & very ancient tradition which 
was later carried on with the Stone of Scone down 
to the present day. 

Westminster Abbey as it now stands was in greater 
part built under the direction of King Henry III in 
the middle of the thirteenth century. It replaced 
two previous churches on the same site. Its immediate 

was the church built by Edward the 
Confesor and consecrated in 1085, which replaced. 
the original Saxon church and in which the Qonfeesor 
himself was buried. It was in this church that 
William the Oonqueror and his successors were 
crowned. It was part of the original plan that the 
ehurch built by Henry III should be used for 
ooronations, as is ‘evidenced by the unusual feature 
of the space left between the Ohoir and the High 
Altar. It is upon a raised platform erected upon this 
space, known as the Theatre, that the greater part 
of thé coronation ceremony takes place. 

A Sparing M oT tha life of King Edward the Con- 
fessor in the bridge University Library contains 
two beautiful drawings, in each of which the artist 
seeks to convey the impreesion of religious exaltation. 
In one of them the Kimg is bemg anointed with the 
holy oil. It is this King who is venerated as & national 
saint, and to whose kingly virtues we owe the great- 
neæ of the Palace and Abbey of Westmmster. The 
other drawing depicts the coronation of Queen Edith, 
his consort. 


In the coronation scenes ‘which decorate the ` 
exterior walls of the King’s Chantry Ohapel in 


Westminster Abbey there is & carved group repre- 
senting the coronation of King Henry V. it ia at 
once a historical document and & valuable work of 
art. The crown is being set upon the King’s head by 
the Archbishop of Canterbury and the Abbot of 
Westmmster. The then Abbot was the famous 
William of Colchester, the ‘grand conspirator’ of 
Shakespeare’s play. The monumental grandeur of 
the presentation and the noble pattern of the Royal 
Arms which acoompanies it give it a place as a work 
of sculpture among the most moving of any produced 
Lud nie of a Friday Hranlng Discourse delivered ab tha Royal 

For certain of the historioal data I am indebted to the several 


of Mr. Lawrence H. Tanner, keeper of the Muntments 
and Library, Westminster Abbey. 
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in Britain. The majestic stillness of the central figure 
of the King is bly enhanced by the upward | 
movement of the ing figures. : 


` The Banquet i 

Of the servioes referable to the banquet whioh 
formerly succeeded the coronation, in the Great Hall 
at Westminster, that done by the King’s Champion 
surpasses all others in ita romantio appeal. 

This privilege has been in abeyance since the 
discontinuation of the banquet, which was last held 
on the occasion of the coronation of King George IV. 
The service is ‘associated with the o ip of the 
Manor of Borivelsby in Lincolnshire, which waa held 
from very early times by the family of Dymoke. In 
lieu of this service, the Union Standard will be 
carried by Oaptain J. L. M. Dymoke at the forth- 
coming coronation. i 

A lively study of the Champion appears in a tinted 
drawing acoompanying the pedigree of Dymoke in 
the original Visitation of Lincolnshire of 1564 at the’ 


` College of Arms. Ib is the likeness of Sir Edward 


Dymoke of Serivelsby, who was Champion at the 
coronations of King Edward VI, Queen Mary I and 
Queen Flizabeth I. His fancifully decorated armour 
of astonishing richness and the superb trappings of 
the horse are characteristic of the first Elizabethan 
Age. He is depicted at the dramatic moment when, 
after issuing his challenge and affering to combat 
with the “false traitor . . . who shall deny or gain- 
say .our sovereign lord the King”, he is about to 
fling down his gauntlet. . 


The Earl Marshal 


The Duke of Norfolk, who holds the i affioe 
of Earl Marshal of England, is responsible for the 
whole of the for the coronation, with 
the e ion of the church liturgy, which is ordered 
by the bishop of Canterbury. The Duke holds 
hereditary office, granted to his family by King 
Oharles II in 1674, who conferred it on Henry 
Howard, Earl of Norwich, afterwards Duke of 
Norfolk,, and his heirs. 

The office derives from that of Marshal of | 
which was one of the five great offices of state. The 
earliest holder of the office of whom we have record 
was one, Gilbert, whose deeoendante adopted the 
surname Marshal in virtue of their office. Later it 


passed to the Bi and to the Mowbrays and 
afterwards to the , it did not actually 
beoome hereditery in their ity until 1074. 


Charles II, in his declaration of the authority of 
the Earl Marshal, described him-as ‘‘the next and 
immediate Officer under Us for determining and 
ordering all matters touching Arma, Ensigns of 
Nobility and chivalry", and the offloers of arma as 
“Ministers subordinate to our said Earl Marshal’. 


The Officers of Arms 


The Kings, Heralds and Pursuivants of Arms who 
assist the Earl Marshal in the coronation preparations 
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and who take part in the Abbey processions have 
also certain other duties to orm on the oocasion. 
Among these are the handing over of the canopy to the 
Knights of the Garter who hold it over the Queen 
for the anointing, and the leading up of the senior 
Se y homage to Her Majesty. 

ish Heralds are present, headed by Lyon 
King of Arms, and Ulster is now represented by 
Norroy and Ulster King of Arms. 

Officers of Arms are known to have been in 
attendance at coronations from the time of that of 

IV, and it may, I think, be assumed 
that they did so at an earlier date. 

The tabard which they wear.on all state occasions 
ple aed the most ancient ceremonial ent 

in use, dating back to the second of the 
fifteenth century and from the court dress 
of that period. The taberds of.the Kings of Arms 
are of velvet, those of Heralds satin, and those of 
Pursuivants damask silk. 

On the death of the Sovereign .the accession of the 
new Monarch is proclaimed by one of the Officers of 
Arms at four different centres in London. At a later 
dete the coronation is proclaimed by the same four 
Officers at the same places. 

The Officers of Arms are appointed by letters 
patent under the Great Seal of England. They are, 
under the Earl Marshal, responsible for the granti 
of arms, the ; i of state ceremonies end 
other duties. The coronation is, of course, by far 
the most important of the state ceremonies with 
which they are concerned. 


Sir Robert Vyner 


Bir Robert Vyner, who was responsible for making 
nearly all the items of the present Regalia to replace 
those destroyed at the Commonwealth, began his 
career as a goldsmith as the apprentice of his uncle, 
Bir Thomas Vyner, who served the offloe of Prime- 
Warden of the Goldsmiths’ Company. Sir Robert 
was born in Warwick in 1681, and in 1661 he received 
& grant of the office of ‘King’s Goldamith’. Like his 
uncle, he served as Prime Warden of the Goldsmiths’ 
Oompeny. He was on intimate terms with Oharles IT, 
and made the Regalia for Charles’s coronation at a 
cost of more than £30,000. He died at Windsor 
Castle in 1668 and was buried at St. Mary's Woolnoth, 
Lombard Street, London. 


: St. Edward’s Staff 

Bt. Edward's Staff was in early times delivered 
into the Sovereign’s hands on entering the Abbey. 
It is now borne in the procession and this time will 
be carried by the Earl of Anoaster. The present 
Staff ia part of the 1661 The original, which 
was one of the relics of St. ward, was à long iron- 
ahod sceptre, and was reputed to contain a piece of 
the True Croas. The present Staff is surmounted by 
a golden orb, and the foot is tipped with steel. 


The Maces 


The two Maces were made by Sir Robert Vyner 
for the coronation of King Oharles II. The heads 
are divided imto four panels, each containing an 
emblem surmounted by & crown, and representing 
the’ constituent elamenta of the United Kingdom. 
Above is an arched crown, on the rim of which are 
alternate crosses and fleursde-lis. The crown is 
surmounted by an orb and crows. The Maces are 
carried by the Berjeante-at-Arms.- 
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The Coronation Chair 


The Coronation Chair was made for King Edward 
J, and was designed to hold the Stone of Scone which 
he removed from Sootland in 1206. The chair is of 
oak and was completed in 1800-1. It has been used 
for all coronations since that of King Edward II. 

The back of the chair was originally painted with 
& seated king. Few traces of this now remain, and 
mach of the original enrichment of gold and colours 

has perished. A superb early fourteenth century 
illuminated manuscript in the library of Corpus 
Ohristi College, Cambridge, portrays the Chair as it 
appeared not long after it was made. In this the 
four lions now suppo the Chair are absent, 20 
presumably these were & addition. The Chair, 
whol hes entered) mooh a ta Pe o on: is & 
rare example of the cabinet work of ita day, and is 
probably to be as the most venerable object 
associated with coronation. 

The Stone of Scone is first heard of in the thirteenth 
century, when it was preserved in the Abbey of Soone 
and was used in the consecration of Scottish kings. 
It is of reddish-grey sandstone, and was bably 
quarried in the neighbourhood of Boone. It been 
idàntifled in legend with the stone upon which Jacob 
rested at the time of his vision of Ladder. 


The Recognition 


The coronation ceremony is initiated by the aot 
of Recognition. This is & survival from the remote 
past when the choice of & sovereign rested upon an 
electoral basis. 


The Oath 


The Recognition is followed by the Oath. The 
form of the Oath has fråm time to time undergone 
revision fram the fourteenth century onwards. The 
latest substantial alteration followed the reign of 
James Il, who was a Roman Catholio, and at the 
coronation of King William and Queen Mary it was 
drastically changed with the view of ensuring the 
maintenance of the Protestant faith. A further 
innovation introduced at that time was the presenta- 
tion to the So ign of the Bible as “the moet 
valuable thing that this world affords”. 


The Anointing 


In accordance with ancient tradition, it is with the 
anointing of a Sovereign with oi], rather than the 
actual ing and the investiture with the Regalia, 
that the climax of the coronation ceremony is reached. 
The Monarch has been held in the past to assume a 
mixed personality of a oe m character. 
For Melchizedek, the i has remained 
thro’ all time the type of y perfeotion ; in 
fact, june tiny me ENEY easet. The 
anti of the rite of the anointing of kings is 

in the anthem which is sung beginning 
“Zadok the Priest and Nathan the Prophet anointed 
Solomon the King”. 

During the Anomtmg a canopy is held over the 
Queen by four Knighta of the Garter. She is thus 
nearly oonoealed from view during the rite mm view 
of its secret and mystic character. 

The Ampula is an eagle of gold containing the 
holy oil with which the Sovereign is anointed, the 
oil being out through its beak. It has been 
suggested that the Ampulla may be in easentials an 
original work of the time of Henry IV, the engraved 
decoration and the pedestal upon which the eagle is 
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mounted being the work of Sir Robert Vyner. 
this view is the fact that descriptions of the 
Ampulla speak of it as & “dove of gold set with pearls 
and stone”, while the Ampulla is stated to 
show no signs of ever having set with precious 
stones. 7 ` 

The anointing Spoon escaped destruction in 1649, 
and is the oldest piece of plate used at the coronation. 
The bowl may have been re-worked by Vyner; but 
the stem, which is of exquisite workmanship, dates 
from the twelfth or early part of the thirteenth 
century. The Spoon ‘is of silver heavily gilt, and 
ornamented with elaborate gold chasing, enamels 
-and pearls. The bowl is engraved and is divided with 
& central ridge. 


The Spurs 


The ceremony of the Spurs follows the Anointing. 
They are brought from the Altar, and the Queen 
touches them with her hand, for &re emblems 
2 knightly chivalry. They are of gold, with straps 

of crimson velvet, and were made for the coronation 
of Charles II. 


Swords 


Five ceremonial swords are borne at the coronation. 

The two-handed Sword of State is the most im: 
Tt is also carried at state openings of Parliament. 
Two other swords are known as the Pointed Sword 
of Spiritual Justice, or Second Sword, and the Pointed 
Sword of Temporal Justice, or Third Sword. The 
Queen's personal sword is known as the Jowelled 
Sword. ' 

But historically the most in sword is 
Curtans. This is the Poimtleas Sword of Mercy. It 
was first mentioned by name at the coronation in 
1236 of Queen Eleanor, wife of Henry 1I. The 
~ earliest representation of this Sword that I know of 
occurs in the portrait. belonging to the Society of 
Antiquaries. This i oe regarded as 
the likeness of Richard III; but I find it difficult to 
endorse this identity. I suggest that the sitter may 
in fact have been Henry Percy, fourth Earl of 
Northumberland, who, at Richard’s coronation in 
1488, is recorded as carrying tthe, potter Boe; 
naked in hand, which signified 

The word ‘Curtana’ is doubtless from the 
Ei on ener oe 


Armillg* 


The coronation Stole, formerly known as the Armil, 
or Armilla, is not, striotly astole. In religious 
ceremonies the Stole succeeds the Alb immediately ; 
but in the coronation service it succeeds the Dahnatio, 
ag it did in the eleventh and twelfth centuries, and it 
is still worn by deacons of the Orthodox Church. Its 

ion at the corpnation accordingly preserves 
the medieval custom which the Western Church has 
lost. It is a strip of material worn about the neck, 


having depending ribbons at ita OK which. 


ee e A a a cet eae 
this strip should be an ell, that is, forty-five ini 


Now, such a strip cannot be a stole, which is a vest- 
* ment as long again. (The stole is intended to remind 
- its-wearer of the halter about Christ’s neck when 
on His way to be ) 

The appellation ‘Armil’ may be explained in the 
. following way. At former coronations extending to 
that of Queen Elizabeth I, the Sovereigns. were 
invested with wristleta (or braceleta) or armleta. 

* For the date relating to the Armilie I am indebted to Mr. Gerald 
Henderson. 
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Queen Elizabeth I is said to have worn ‘garters’ on 
the upper part of her arms. It is probeble that this 
short strip of material placed about the neck of the 
Sovereign was not intended to be a stole but 

& means of preventing the alipping-down of the 
Armils which were attached to it by means of double ' 
ribbons at each extremity. Hence the name given 
to it, which either became confused in the course of 
time with the Stole or, after the Tudor period, made 
to serve both to restrain the armlete or bracelets or. 
as a stole proper. 

When the Regalia were made for Charies IJ in-1661 
wristlets or bracelets were provided ; but they have 
never been used. They may still be seen in the Jewel 
House in the Tower of London. It may be remarked 
that no words &ooompany the putting on of the 
Btole, which might support the view that it was only 
& means of restraining the &rmlets formerly worn. 
The last recorded occasion of the use of the Armille 
was at the coronation of Edward VI. It is not known 


. whether they were used at that of Queen Mary I. 


They are not mentioned in the oeremonials of Kings 
James I and Charles I, and the pair-that were in the 
Regalia were, in all probability, destroyed when the 
rest of the royal ornaments were broken during 
the interregnum. uri cd ed beet io in 1661 
for the coronation of Charles II, though they were 
not used, and they have not been brought forward 
at any succeeding coronation. 

Armills were well known in the histories of ancient 
nations, and are mentioned in the Old Testament as 
having been worn by Saul. They were the 

marks of the king and warrior. At the 
forthooming coronation, the Archbishop of Canter- 
bury when investing the Queen with the Armills 


in the order. of the service recorded in the Liber 
Regalis of the fourteenth century. 

The Armille, which were made in 1661, bear 
enamelled representations of roses, thistles, shem- 
rooks and fleurs-de-hs. The pair that have just been 
made are of plain gold unadorned, exoept for a spiral 
floral ign near the edges, and the snap, which is 
formed of a Tudor Tose. They are the combined 
gift to the Queen of the Governments of Australia 
and of Southern Rhodesia. 


The Orb 


The Orb is & sphere of gold surmounted by a 
ewelled croes set upon an amethyst. It dates from 
ing Charles IT's coronation, and is & symbol of the 
sovereignty of Ohrist. A representation of the Orb 
appears upon a number of early Great Seals of British 
kings; but it is not mentioned in connexion with 
any medieval coronation. 


The Ring 

The Ring is put by the Archbishop on the fourth 
finger of the Queen’s right hand. It is described as 
“the i of kingly dignity, and & defence of the 
Catholic Faith”. It is set with & sapphire, with & 
cross in rubies on it. The oeremony of investiture 
with the Ring goes back at least as early as the 
tenth oentury. ` 


The Sceptre with the Cross 


ae giri or Royal Sceptre, 
wer and justice, was made for the 
Sropation of King Charles IT It is of gold, and is 
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three feet long. The largest portion of the Star of 
Africa, cut from the Cullinan diamond, was inset in 
the head in 1911. Above is an orb of amethyst sur- 
mounted by a diamond and enamelled cross. Soeptres 
as emblems of kingly power are, of course, of great 
antiquity. 
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Rod with the Dove 


The Rod with the Dove is the symbol of equity 
_and mercy, the Dove being the emblem of the Holy 
Ghost. It is part of the 1661 Regalia. The gold staff 
is decorated with jewelled bands. The Dove, which 
in medieval times was of gold, is now of white enamel. 


St. Edward’s Crown 


St. Edward’s Crown in ita original form was his 
own Crown taken from his grave in 1269. This was 
ordered by Cromwell to be destroyed with the other 
Regalia in 1649. The new Orown, much in its present 
form, was made by Sir Robert Vyner for King 
Charles II. It has been suggested, however, by Mr. 
Martin Holmes, that the original crown of St. 
Edward's was not in fact destroyed, and that it 
formed the basis of that made by Vyner. 

The circlet, or rm, of the Crown, whioh is of gold, 
bears alternate crosses and fleurs-de-lis, and from the 
crosses rise the intersecting arches with, at the top, 
a globe surmounted by another cross, the whole being 
richly encrusted with precious stones. 

The Crown, after the anointing, and the successive 

of the Investiture, is set upon the Queen’s 
head by the Archbishop of Canterbury. 


The Imperlal State Crown 


The Imperial State Crown was made for Queen 
Victora, and has been slightly altered for subsequent 
ooronations. In the front is the famous gem known 
as the Black Prince’s Ruby. On the rim beneath it 
is another portion of the Cullinan Diamond. The 
sapphire in the cross surmounting the Orb at the top 
18 traditionally believed to have come from the 
Confeasor’s ring; but it has been reout in modern 
times. 

The Imperial State Crown replaces that of Bt. 
Edward shortly after the crowning has taken place. 


SCIENCE AND THE SOVEREIGN 


By Sia ARTHUR MAcNALTY, K.C.B. 


T this tome of Her Majeaty’s Coronation, it is 

a priate to remember the encouragement 
which the sovereigns of this reahn have given to the 
progreas of science and its teaching. 

The Middle Ages were intolerant to science. Roger 
Bacon, who made discoveries in optics and chemustry, 
had his books banned and was imprisoned for 
“suspected novelties” ; Bolingbroke, mathematician 
and astronomer, ''the greatest olerk of his age", was 
hanged and quartered as & wizard. 

Then came the great invention of printing which 
gave to lettera and to science the precision and 
durability of the printed page. Ed IV bestowed 
his patronage on Caxton, and Richard III during his 
brief reign encouraged the new invention. 

In the reign of Henry VII the light and wisdom 
of the Italian Rensissance was brought to England 
by the Oxford “Humanists”, Groeyn, Colet and 
Lingore. Henry VIII, whom Erasmus termed the 
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“scholar king", was & highly &ooomplished monarch. 
He wrote excellent Latin, spoke French, Italian and 
8 ish, was musician, poet, naval architect, a master 
of ordnance, an amateur of medicine and a good 
mathematician. He delighted to converse with his 
learned subjects, appointed astronomers royal, and 
elevated medicine and surgery in status by founding 
the College of Physicians on Lingore's advioe in 1518, 
and uniting the barbers and the surgeona as the 
Barber-8 ns’ Company in 1540, probably at the 
request of his serjeant-surgeon, Thomas Vicary. He 
also founded regius professorships of physio at Oxford 
and Cambridge. He first bestowed the honour of 
knighthood on two physicians, Sir Thomas Elyot and 
Sir William Butts. Edward VI knighted his surgeon, 
Sir John Ayleff. With royal approbation, Edward 
Wotton (1402-1555), of Padua and Oxford, and 
physician to Henry VIII, published the first systom- 
atic treatise on natural history, and William Turner, 
Dean of Wells, was the first Englishman to study 
plants scientifically. Hus “Herbal” of 1548 marks 
him as the father of English botany. 

Queen Elizabeth I science. William 
Gilbert, president of the Royal College of Physicians, 
who founded the sciences of magnetiam and eleo- 
tricity, was her physician and was awarded & pension 
by the Queen to enable him to conduot his researches, 
which Francis Bacon quoted in the “Novum 
Organum”’ as examples of the method of experiment. 
John Caius (1510-78), also & president of the Royal 
College of Physicians, the friend and pupil of Veealius, 
was physician successively to Edward VI, Mary and 
Elizabeth. He wrote & treatise on the sweatmg 
sickness, and was & good classical scholar, anatomist 
and zoologist. Gesner, in a letter to Queen Elizabeth, 
termed him ‘‘the most learned physician of the 
age". She was a judge of scientific merit, and 
on her visits to Oxford and Cambridge was acous- 
tomed to preside over the disputes in the Physic Act 
for medical degrees. To James I, Francis Bacon 
dedicated his philosophy of inductive science which 
improved. instructed thought and commended to the 
King the regeneration and restoration of the sciences. 

The ill-fated Charles I was an enlightened patron 
of science as well as art and letters. William Harvey 
was his physician and the King showed the liveliost 
interest in his researches, being personally present, 
as Harvey records with pride, at a demonstration of 
the circulation of the blood and giving him facilities 
to use the deer in the royal parks for his pioneer 
work in embryology. King Charles also nominated 
Harvey as warden of Merton College, Oxford. 

One of the royal patrons of science was 
King Oharles If. He founded the Royal Sooiety in 
1662, presented it with a silver-gilt mace, and 
presided’ at ita i t and at several 
meetings of the Society. He studied anatomy and 
chemistry, and his cousin, Prince Rupert, made 
several discoveries in chemistry. The King was always 
interested in new discoveries in the realm of science, 
as Pepys and John Evelyn tell us. King Charles 
“head yet skill to discover excellence and virtue 
to reward it", as is shown by the knighthoods he 
bestbwed on Sir William Petty, the founder of the 
science of political economy, and the erudite Sir 
Thomas Browne. 

The outstanding discoveries of Isaac Newton were 
Tecognized by Wiliam III, who appointed him 
master of the Mint in 1699, and by Queen Anne, 
who knighted him in 1702. All the four Georges 
encouraged science. George I is said to have boasted 
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of his two subjects, pre-eminent in acience, Newton 

in d and Leibniz in Hanover. Sir Hans Sloane, 

ee t of the Royal Society and of the : 
lege of Physicians, the founder of the British 

Museum, collector and naturalist, was created a 

baronet by George I, and George IL made him his . 


first na paraad a be the difficulties of 
the Corporation of by establishing the 


Royal College of Surgeons by royal charter, discussed 
the Philosophical Transactions of the Royal Society 
with Dr. Johnson, and bestowed a baronetoy on Bir 
Humphry Davy. The King incorporated the Royal 
Society of Edinburgh by royal charter in 1784. Bir 
Joseph Banks, president of the Royal Society for 
forty-one years, acted as the King’s scientiflo adviser ; 
it was he who directed the dispatch of collectors 
abroad for enrichment of the gardens at Kew. In 
the establishment of the Royal Botanic Gardens 
there the Crown has promoted the studies of botany 
and horticultural science. On Banks’s advice, the 
Linnean Soci was given & royal charter in 1802. 
George IV was liberal to science. In 1825, he founded 
two goid medals to be awarded annually by the ` 
Presi and Council of the Royal Society for 
important contributions to science. These medals 
have been continued by his successors. The Ki 
also granted a supplementary charter to the 
College of Surgeons in 1822, and gave the site at a 
nominal rent for the new College of Physicians in’ 
Pall Mall, opened in 1825. In 1826, largely through 
the influence of Dean Buckland, the Geological 
Society was incorporated by royal charter. 

It 18, however, in the Victorian Age that science 
reached & position of fame and authority. This 
por was achieved the great discoveries 

e by Owen, Darwin, W , Huxley, Lister and 
others; but the ition and hostility the claims 
of science might have aroused were overcome or 
silenced by the support they received from- Queen 
Victoria and the Prmce Consort. Elected chancellor 
of the DE of Cambridge in 1847, Prinoe 
Albert i the Natural a de in 
1848, which gave a notable impetus to y and 
research. Ai by Prof. Owen, he urged & similar 

on Oxford which was soon afterwards 
followed. He initiated the Great Exhibition of 1851, 
which displayed the wonders of applied science to 
‘the public, and the invested profits of which supply 
grants to students of science to this day. The Prinoe's 
influence was available in every movement for 
promoting the interests of art and science, for 
developing the education and improving the material 
welfare of the nation. After his death, Queen Victoria 
continued his work. 

This royal encouragement of science was promoted 
by the Queen's succeasors. King Edward VII was 
especially interested ın social welfare, in the pre- 
vention of tuberculosis, and in medioal research. 
King George V followed in his footsteps, although 
his modesty prevented -him from Merger the 

idenoy of the British Association, ich King 

VIII, when Prince of Wales, giving 

an admirable preaidential addreas at Oxford in 1926. 
i rge VI throughout his heroic reign enoour- 
science, and one of his last public acta was to 
open the new laboratories of the Medical Research 
Council at Mill Hill. Queen Elizabeth II has already 
shown her interest in science by &ooepiing the 
fellowship of the Royal Society; and the Duke of 
Edinburgh, alike as president of the British Associa- 
tion at Edinburgh in 1051 and by his acceptance of 


NATURE © 


May 30, 1953 voriz 


the membership of other learned societies, shows an 
equal appreciation of the value of scientiflo work in 
this stomic age when so many new fields of endeavour 
open out before it. 

That for centumes the natural sciences have 
received unfailing rt from successive rulers of. 
the United Kingdom has helped to smooth the 
onward path of those “who search out and study 
the secrets of Nature by way of experiment”. 


THE ADELIE PENGUIN 


k By Dr W. J. L. SLADEN 
Falkland Islands Dependencies Sclentific Bureau, London, 
and Edward Grey eS Fleld Ornithology, Untversity 
E Oxford 


, summary of the breeding routine of the 

Adelie penguin (Pucheramphis adeléc) differs in 
ee 
A account of the work is in preparation (to appear 
in the forthooming series, F.LD.8. Scientific Reports). 
The study was made during two breeding seasons at 
Hope Bay, Graham Land, 1048-49, and Signy 
Island, South Orkneys, 1950-51, while serving with 
the Falkland Islands dencies Survey. The 
rookeries at Hope Bay Signy exceeded 50,000 
and 10,000 nesta, respectively. 

Evidence for the conclusions in this paper have 
been provided chiefly frorn marked and dissected 
birds. imately 1,800 Adelies were temporarily 
marked with paint, 888 banded with aluminium 
rings, many of which were also painted, and more 
than 800 dissected. The methods of marking penguins, 
i ing & new method using flipper rings, bave 
already desoribed?. The large number of dis- 
sections was possible only because our 20-60 sledge- 
dogs, when at base, had to be fed on seal or penguin 
meat. Particular. cere was taken to cause no un- 
necessary waste of life. 

. Suggested Age-Groups 

Adelies live among the pack-ice during the winter, 
returning to rookeries on l&nd to breed duri 
October-February. At Signy, in 1950, adults siartoi 
to return during the first week in October; but the 
largest -population was not oounted until the first 
week in November (Fig. 1). Eggs were first seen on 
October 29, and fresh eggs were still being found on 
November 19, this variation and other oes in 
breeding efficiency bemg due, not only to variation 
among individuals, but also to age and breeding 
experiehoe. I therefore to divide the 
population at the rookery into the following four 
provisional groupe, hoping that it will be possible to 
confirm the first three later by studying birds of 
known age. 


‘Experienced’ or ‘Established’ Breeders 


These are probably four or five years old and more 
and have had at least one, and probably two, years 
breeding ience, 

Buoni brisderé- Ten pairs of breeding Adelies 
were at marked nests at Hope Bay in 
November 1046". In 1948—49 twelve returned to the 
nest-sites where they had been originally ringed, and 
five of the original pairs were still intact. Two more 
were found at adjacent nesta in November 1047 and 
again in November 1948. The remaining six were 
not found. These results suggest that established 
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pairs return each year to the same place and keep 
the same mates. Their behaviour also suggesta that 
they can locate their old sites even under snow and 
can recognize their mates from the previous season. 

The partners return from their winter 
within & few days of each other; but if one of a 
pair comes back first, it will often keep company 
with another bird of the opposite sex until its true 
mate returns. A. fight, male versus male or female 
versus female, may ensue in which the true mate 
usually wins. Should the mate of an established bird 
fail to return, the pair-bond may be established with 

Once arrived at the rookery, it was very rare for 
& breeding Adelie, either male or female, to return to 
sea until the nest of stones had been built-and two 
eggs laid in it. During this iod of about three 
weeks the pair were together ; as goon as the last 
had been laid, the female to sea to 
break her fast, leaving her mate to incubate alone. 
This normal routine (in which the sex of the males 
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tinued incubating for & few days but ultimately 
deserted when her weight dropped below about 
3.5 

The ‘male did not leave the rookery until his 
mate returned about two weeks later. While 
away, sho regained most of the weight lost during 
her fast. Average ing periods of seven marked 
males and females sh that the males fasted at 
least forty days, the females twenty-one (Fig. 2). A 
continuous fasting period of forty days by & bird is ex- 
ceeded only by the male emperor penguin (Aptenodytes 
Joretery), which fasts for sixty days during incubation’. 

The weight of the females fell from 5-5-5 kgm. to 
about 3-5 kgm. and their blubber from 6-7 mm. 
thiok to ing. i 
level of 5-5-6 , lost weight more gradually, 
reaching about 3-5 kgm. after their fast, when their 
blubber had diminished from 7-8 mm. thick to 
nothing. Males were at sea for about two weeks and 
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Fig. 2. Diagrammatio 
from the averages of seven males and seven 
Bigny Intend an October 17 and 18, 1960. ote: the 
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came back, having regained most of their lost weight, 
to relieve the females on the eggs, who left again for 
a short iod. When they returned, the eggs were 
usually hatched or hatching (early and mid- - 
bell The average incubation period was thirty-six 

ys. 

The parents shared care and feeding of chicks until 
they were large enough to be left alone. -‘Créches’ 
were then formed in which the chicks congregated 


together in groupe of a hundred or more, presumably 
for additional ion from the skua (Catharada 
skua). By marking birds during both years of study, 


usually re-occupied 
between the time when the chicks of other pairs were 
hatchmg and oréche formation. The second peak in 
the population curve (Fig. 1) during December is 
partly due to this return of unsuccessful breeders. 
Nests were rebuilt, the original pair-bond (at least in 
‘experionoed’ birds) was almost certainly maintained, 
the usual behaviour patterns (inoludi copu- 
lation) seen in the pre-egg stage were o again, 
though on & reduced soele. No second clutch was 
laid, though there was & noticeable enlargement of 
the gonads. The’ male was more faithful to his nest 
territory than his mate and often came back earlier 
and remained longer, usually alone, at his pile of 
meone. LAM eee broeders Pave, boon mie- 
y previous writers for ‘parent guards’ of the 
E E a they ao E perform. 


‘Inexperlenced’ or ‘Unestablished’ Breeders 

These are probably three or four years old and 
breeding for the first, or perhaps the second, irme. 
Their behaviour differs somewhat from that of the 
he eran birds, though with some overlap due to 
individual variation. They often arrive back later and 
take up territories on the peri 


away the egg with her feet. 
Sheathbills (Ohionss alba) are waiting near by. Such 
eggs fall an easy prey to these scavengers, which 
pay more attention to badly looked-after nesta than 
to those of ‘experienced’ birds. 

Non-breedIng ‘Wanderers’ 

These two- or three-year-old birds wander around 
the rookery in small parties and even visit rocky 
outcrops 1,000 ft. above sea-level far away from the 
breeding area. Some of them build poor nests or 





'Inexperienoed' 


breeders, Sheathbills (Ckiomis abs) 
waiting behind in hope of securing egg 


oocupy vacant sites for & short time before moving 
elsewhere or being turned out by older birds. A 
proportion of these ‘wanderers’, when dissected, 
showed undeveloped gonads despite their adult 
plumage. It is this age-group, together with some of 
the 'inexperienoed' birds, that, under favourable con- 
ditiona, will establiah themselves in new ground and 
thús extend the range of the species. 


Birds In Immature Plumage, or Yearlings 


These are last season’s young, desily recognized 
by their white throats. This immature plumage is 


carried for twelve months and moulted m February. 
They normally live among the pack-ice, but are 
occasionally seen at the rookery, where they associate 
with tho ‘wanderers’. Several were seen building 
nesta in a half-hearted way on the periphery of & 
colony ; but, like the ‘wanderers’, they never stayed 
in one place for long. 


Individual Recognition 


The problem of individual recognition is fanda- 
mental in the behaviour of breeding 
Adelies. Und y the two birds of & pair recog- 
nize each other from the time they are paired, before 
‘egg-laying, up to the time when the chicks go into 
the oréche. Previous literature summed up by. 
Murphy‘ suggests that the pair-bond among adults 
is not maintamed in subsequent seasons and that 
it is unlikely that the parenta recognize their own 

ing once the oréches have been formed. In 
their two papers on the Adelie, Bepin-J&loustre and 
Bourliére^* do not contradict this. Richdale’ has, 
however, shown that the: yellow-eyed penguins 
elie dna antipodes) recognize each other as 


Zane OD aud cloud Gnas n ass 
flippers of tho chicks of marked parents before they 
went into the oréahes and discovered that the parents 
found and fed their own offspring when in the créche. 
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Andrew &nd Roberta! have ahown that adulta return 
to the same nesta and maintain the same pair-bond, 
and I believe this pair-bond is maintained, not , 
merely because they return to the same neet-site, 
but because they recognize each other as individuals, 
even after & winter among the paok-ioe. 

Three important factors enter into this recognition : 
territory, visual and auditory recognition, and the 
so-called mutual display. Territory brings both 
members of & pair, and parente feeding chicks, back 
to known ground. A few chicks moulting their second 
down were marked and transferred to another oréche 
still within view of their own area but a quarter of a 
mile away. Most were back within twenty-four hours. 
But the actual nest-aite is leas important than visual 
recognition, since, though chicks may move out of & 
oréche and lie in their old nest-site when hungry, & 
parent is still able to recognize ita chick should it be | 
in & oréche several yards away. 

Field experimenta also showed that parents 
adopted chicks from other nests if amall, but very 
raraly ones that were large enough to stand up. I 
believe that visual ition is perhape the most 
important single factor, slowly during 
the early stages of chick peices and developed 
by the time the chicks move into the oréche. Similarly 
with members of & breeding pair: the ‘experienced’ 
breeder ms: keep company with another bird, but 
to ite true mate should the latter return 


In the mutual display two birds stand facing each 
other and sway their necks from side to side with 
bills pointing upwards and flippers olose to the aide. 
The display may be ‘loud’ or ‘quiet’, when loud being 
accompanied by much noise with bills wide open, 
whereas in the quiet mutual display there is leas neck 
movement and e soft ‘squaw’ with closed bill (Fig. 4) 
or no sound. The mutual display was seen most 

before the eggs were laid, during nest- 
building ; but was repeated each time one of & pair 
returned from the sea to take over incubation, or 
feeding duties, before the créches were formed. The- 
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bird returning from the sea comes straight to its 
nest. Their usual behaviour and directness of purpose 
suggest they recognize their mates from a distance. 
The loud mutual display follows immedia 

meet and 18 repeated several times, followed 
quiet display. There is usually & recrudescence of 
the loud display when the in ting bird walks off 
the eggs or chick and the new arnval takes its place. 

A small ohick at first pays little attention to this 

. noise and movement, but soon begins to aasociate it 

| with a fresh supply of food. As it grows bigger, its 

| simple piping changes into a quivering call which 

| has the same pattern as the sound made in the loud 

! mutual display and is, as a large chick, accompanied 
by the same movements aa seen between two adulta 
(Fig. 5). The display and change of voice are well 
developed between parent and chick by the time the 
chiok goes into the oréche and are repeated between 
parent and chick each time the parent returns with 
food. I therefore believe the most mmportant function 
of the mutual display and oall to be a confirmation 
of visual recognition. The parent probably recognizes 
ita chick with greater certainty than the chiok ite 
parent. I have seen marked chicks pestering different 
parents for food ; but have only onoe seen a marked 
parent feeding a marked chick not its own, and 
then for one brief and harassed mouthful, after 
which its own chicks, which were amaller, received 
the food. 

Onoe it is established that adult pairs, and parents 
and chicks, recognize each other, it seems reasonable 
to suggest that this flightless bird, leas than two 
feet in height, is helped in finding ita way to ita nest in 
the crowded rookery by recognizing its neighbouring 
adulte. 


the 


The Ecstatic Display 
The other most prominent display of the Adelie is 
the so-called ‘ecstatic’, originally described by 
Wilson! and Levick’ and admirably re~described by 
Sapin-Jaloustre and Bourliére*. A subsidiary stage 
of this display appears to have been missed by 
previous writers. 





Fig. 5. The ‘ 


mutual lay 
on return of the parent from the sea with food 


between a chick and parent 
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Fig. 6. Two Adelies In the eostatic display alone in their nests 


In the main display, with bill pointing upwards, 
the bird stretches to its full height and, beating ita 
flippers backwards and forwards, emits a character- 
istic guttural throbbing sound (Fig. 6). The display 
is often contagious, bub is not taken up by all the 
birds in a colony. It was seen most often early in 
the season and more among the unpeired ‘mexperi- 
enced’ and ‘wanderer’ males, particularly when 
attempting to establish themselves, than among the 
paired ‘experienced’ breeders. A sample of nearly a 
hundred dissected birds showed that the display was 
confined to the male up to the time when the chicks 
had, or should have, hatched, but thereafter was 
found in both sexes. I never saw two birds in one 
nest both in the ecstatic display. If the male dis- 
played, the female by his side usually went through 
the same motions as sean in the quiet mutual display. 
A lone male standing ın his nest would often by this 
display attract & ‘wanderer’ or ‘inexperienced’ or 
even an unsuccessful female to his side, and I oon- 
sider ita most important function to be in pair 
formation. When seen, leas commonly, in lone 
marked birds incubating eggs or standing over 
chicks, it often appeared to be aasociated with stress. 

In the subsidiary display, usually seon in Jone 
birds before or immediately after the main display, 
or 88 & separate lay, the bird rocks its head from 
side to side with bill directed either to tho left or 
right axilla. The flippers continue to beat rhythmio- 
ally backwards and forwards as in the main display. 
A soft "'gurr-gurr-gurr-gurr-gurr" acoompanics these 
movements which is characteristic of this particular 
display. Its function is, at present, obscure. 

1 Sladen, W. J. L., Ibu, 94, 641 (1958). 

' Andrew, J. D., and Roberts. J. AL, Idus, 64, 540 (1982). 

* Btonehouse, B., Watwre, 168, 700 (1052). 

t semper: O., **Oceanio Birds of Bouth America’’ (Amer. Mus, Nat. 
Kew York, 1936). 

* Baptn-Jaloustre, J., and Bourlihre, F , Alauda, 19, 65 (1051). 

* Sapin-Jalousire, J., and Bourilare, F, Alewda, 20, 30 (1052), 


TRichdale, L. B., ‘Sexual Behaviour in Penguins’ (Univenity of 
Kansas Press, 1051). i 7 


on H Aa Avea, Brith Nat, Antarotlo Exped., 1001-4, Vol. 2, 


(1907) 
* Levick, G. ia e goat 0f h Adelle Penguin (Brith 
Antanao (ame Nova) Exped., 1910, Zoology, Vol. NEA 2, 
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NEWS and VIEWS 


Prof. W. Paull, For.Mem.R.S. 

Pror. WornraawsG PAULI, who has just been elected 
& foreign member of the Royal Society, is best known 
for the exclusion principle, or ‘Pauli principle’, which 
he formulated in 1925, and which at onoe cleared up 
many unexplained features of atomic structure and 
atomio This principle, which states that no 
two electrons, or nucleons, oan be in the same 
quantum state, is logically independent of the other 
laws of quantum mechanios. It applies to all 
elementary particles of half integral spin, and Pauli 
himself showed in & later investigation that a system 
in which such particles did not obey the principle, or 
in whioh it applied to photons or other particles of 
integral spin, could be described without logical 
contradictions, but would lead to physically un- 
reasonable consequences. Besides the work on the 
i for which he was awarded the 


exolusian 
Nobel Prize for phyzios in 1945, Pauli has made many 
important oontributions to ‘theoretical physics, 


with an article on the theory of relativity, 
which he wrote while he was & research student, 
simultaneously with his thesis on the 
theory of the hydrogen molecule ion, and which has 
remained until now the standard text on the subject. 
He initiated the modern electron theory of metals by 
applying the exclusion principle, extended by Fermi 
to statistic of many-particle systems, to the 
iam of metals. More he has con- 
tributed to the theory of mesons, and he has always 
been interested in & olear formulation of the basic 
concepts of quantum theory. His enthusiasm and 
insistence on fundamentals have inspired many 
collaborators and pupils, and by incisive criticism he 
teaches them to beware of loose thinking. 


Technical Assistance to South and South-East Asla 
THs for 1052 of the Council for Technical 
on in South and South-East Asia . 16; 

on: H.M.8.O., 1958 ; 6d. net), which with 

the technical co-operation scheme of the Colombo 
Plan, indicates & marked increase in the flow of 
technical assistance over that for 1951; 90 experte 
and 588 training places were provided, as against 45 
and 309, respectively, in 1951, but the limiting faotor 


remains not the availability of funds, but the willing- . 


neeB of individual experts to accept appointments 
overseas. The increasing world-wide d for 
technologists, and full employment in the supplying 
countries accentuate the problem, and improvement 


to the way in whioh the idea of the Colombo Plan 
haa caught public imagination. Most of the experts 
provi during the year were engaged for specific 
projects where their duties included the training of 
looal personnel as well as some measure of executive 
iliby for the scheme, but the demand for 
experts whose main duties will be training local 
is moreasing. Schemes which oombme 

ital and teobnioal assistance have also increased. 
Ceylon, India and Pakistan have taken 118 of the 
185 experts Bo far supplied and sent 689 of the 847 
treineos. They have also supplied five of the experta 
and facilities for fifty-seven trainees. The United 
Kingdori has provided O7 cepere mud arose 
laces in all, corresponding figures for Australe 
boing 40 and 286, for Canada 6 and 106, and for Now 
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Zealand 17 and 119. The demand for, and provision 
of, equipment for use by and for training and 
research institutions also moreased; but although 
the sums involved are considerable, by December 31, 
1951, only £400,000 out of the ei million pounds 
set aside for the Scheme had been committed, 
and in April 1052 it was agreed that the sohamo 
should be oo-terminous with the Colombo Plan and’ 
operate until June 30, 1957. The assistance ided 
-has been mainly in the fields of medicine and health, 
agriculture and forestry, engineering, industry and 
tr&de, and transport and communications. In 
addition, the United Nations and the Specialist 
Agencies have provided the area with 502 experts 
and 564 trainees, and the corresponding numbers 
supplied by the United States are 210 and 408. 


Universal Copyright Convention 


Tum text of the Universal Oopyright Convention 


which was signed at Geneva last September by the 
delegates of thirty-six countries, including the United 


. States and the United Kingdom, has now been pub- 


lished by the United Nations Eduoetional, Soientiflo 
and Culturel Organization (pp. 24; 125 france, 
2s. Gd. or 50 cente. Paris: Unesoo; London: 
H.M.8.0,, 1953). The Convention seeks to supple- 
ment existing copyright conventions, such as the 
Berne Convention, to which some forty countries 
(but not the United States or any Latin American 
countries, except Brazil) are parties. Ratification 
of the Convention by the United States and by 
Britain would greatly facilitate the obtaining of 
ight protection in the United States for the 
work of British authors. At present, works in the 
English language oan only secure protection in the 
United States if, in addition to registration at the 
Copyright Office in Washington, D.O., they are 
in the United States from type set up in that 
country. Under the Universal Convention, however, 
a which requires compliance with formalities 
as & condition of obtaining copyright agrees to regard 
such conditions as sati so far ag works of foreign 
origin are concerned, if such works bear the symbol 
‘O’ written in a circle, indicating that copyri protec- 
tion is claimed, together with the name of the copy- 
right proprietor and the year of first publication. This 
provision will facilitate the protection of British 
works, both in the United States and in many other 
countries outside the: Berns Convention, where 


protected in each oon 
with the domestic law of that country, but no country 
will be required to give a longer term of protection 
than that to which & work is entitled in ita country 
of origm. The Convention will come into foroe when 
ratified or formally ted by twelve countries, of 
which at least four are not parties to the Berne 
Copyright Convention. 


Planetary Influences on the Sun 


A PAPBR entitled "Planetary Influences on the 
Sun”, by M. Kopecky, P. Mayer and V. Borovi&ková, 
of the Central Astronomical Institute, Ondřejov 
(Bull. Oent. Astro. Inst. Osech., 3, No. 3; 1952), oon- 
tains the results of their work on sunspot activity 
and the positions of the planet Mercury. In & previous 
peper (4; 1950) certain resulta were given by the 
same authors on the planet Venus, and it was found 
that the period of variation of the relative number 
was approximately equal to the synodio rotation of 
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the sun with referenoe to the planet. Owing to the 
comparatively large eccentricity of the orbit of 
Mercury, perihelion and aphelion conjunctions are 
dealt with separately, and the material was reduced 
to those conjunctions for which the most outstanding 
effects would be expected: these are at inferior 
conjunction when both the earth and Mercury are 
in perihelion; and at superior conjunction when 
Mercury is close to perihelion and the earth to 
aphelion. Next, the results were analysed for the 
least favourable conditions, that is, when Meroury 
is in &phelion and the earth also in aphelion at 
inferior conjunction and when Mercury is in aphelion 
and the earth in perihelion at ior oonjunotian. 
The results are shown by & of curves, but 
the correlation between the sunspot-charaoteristio 
and the synodic revolution of Mercury is not go well 
defined as in the case of Venus. It is that 
this may be due to the large eccentricity of Meroury’s 
orbit, which makes the statistical resulta more 
difficult, or to a smaller hypothetical influence of 
Mercury. Nevertheless, analogical forms of the 
curves of sunspot-characteristios for Mercury as for 
Venus have been obtained, and it is possible to 
assume that Meroury has an influence in the pro- 
duction of sunspots. 


Rock Engravings In the Kilimanjaro Area 


In the November and December numbers of Man 
there is an important article by H. A. Fosbrooke, sen., 
a sociologist of Tanganyika Territory, and Petro I. 
Marealle, chief of the Vungo division of the Chagga 
tribe, on the engraved rooks of Kilimanjaro and 
their meani and use in initiation oeremonies. 
Rooks co with apparently meaningless engraved 
lines are known from many of Africa. It is not 
suggested that the explanation given for the ones of 
Kilimanjaro applies in all oases ; but ıt may well be 
that the others were used for zome analogous pur- 
posea. In the November number, Fosbrooke describes 
the engraved rocks and supplies a couple of pages of 
excellent illustrations. In the December number, 
Marealle describes the use and explanation. ‘From 
the body of the youths of the age set are chosen 12 
who are the children of people of importance... . 
The stone itself is engraved thus. The elder who is 
the instructor goes with the 12 youths to the stone. 
He wears a ring of hide, and says to them ‘you see 
this stone and its engravings : look this is your whole 
country. The youths of old who made these marks 
were led by an elder who like myself knew much 
wisdom’. . . . Then the elder gives one of the 12 a 
little axe and shows him how to out & line on the 
stone. The youth cuts & small mark from two to 
six inches long." Thus the rocks become more and 
more covered with engraved lines apparently meaning- 
less. The ceremony, of course, continues, but enough 
has been quoted to give the gist of the explanation. 
This seems to be the first time such an account of 
such & ceremony and of the reason why these rocks 
B ly eh her gal aa ac rgd E adn i 
and it is factual, given by & man who formerly was 
an instructor, and is not an explanation produced 
out of the fancy of a psyohologioel anthropologist. 


High-frequency Electric and Magnetic Shlelding 


Tum third mon of the series issued the 
Research Institute of Applied Electricity, H ido 
University, Sapporo, Japan, is entitled ‘Some 
Researches on High-Frequency Phenomena and 
Electrical Direct Heeting'" (Monograph Series No. 3 ; 
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105; 1952) and contains four papers, two of 
ch deal with the important problem of electrical 
shielding of high- oy apparatus. In the first 
of these, Y. Asami, the direotor of the Institute and 
editor of the monograph series, and A. Matsumoto 
discuss in general terms the various sources and 
methods of suppreasion of electromagnetic leakage in 
high-frequency apparatus and then consider theoretic- 
ally the principles of electric and magnetic shielding. 
They follow this by a desoription of a number of 
experiments performed with special care to dotect 
Bie scie eder acini ee ere side 
concluded that radio interference from high-frequenoy 
apparatus oan be almost eliminated by application 
of the ions made. It is emphasi that, as 
some ki of wire nettings used for screening are 
subject to rapid deterioration, good netting resistant 
to deterioration must be selected and used. The 
seoond paper, by T. Matsumoto, is & continuation of 
the one, on the theory of electromagnetic shielding 
by a shielding room of wire-netting, which appeared 
in No. 1 of the series. Several fresh problema are 
briefty considered: the effects of finite dimensions 
of the current-loop wave source, and of the eocen- 
tricity of its position relative to the oentre of the 
shielding room ; and the theories of double shielding” 
formed by two concentric spherical walls of wire- 
netting, and of shielding by a shielding room oon- 
sisting of a cylindrical cavity with perfectly con- 
ducting walls and with & wire-netting bottom. 


Seasonal Varlatlon In the Reproductive System of 

Garter Snakes 

ALTHOUGH many papers have been written, there 
is still much that is not understood conoerning the 
external and internal faotora responsible for the cyolio 
n&ture of reproduction in reptiles. Investigations of 
the seasonal fluctuations in various parte of the 
reproductive system of several species of lizards, 
snakes and turtles have revealed interesting specics 
differences. For & more complete of 
reptilian reproduction ıt would appear that detailed 
descriptions of the seasonal changes of many species 
are desirable (J. Morph., 90, No. 3; May 1952). Such 
a study was carried out by Wade Fox on the common 
garter snake (Thamnophis), several species and sub- 

ies of which oould easily be obtained throughout 
year in the vicinity of San Francisco Bay. These 

investigations showed that the gonads of the male 
garter snake, Thamnophis elegans terrestris, exhibit 
marked seasonal variation. The testes begin to 
increase in size in the early spring, reach their 
maximum size and weight in late July, declino in the 
autumn, and are of minimum aire during the winter 
months. These macroscopic fluctuations are accom- 
panied by corresponding histological changes. 
Collections of British Birds and Eggs 

Iw the March number of the Museums Journal 
Mr. Oolin Matheson (National Museum of Wales) has 
performed & useful service in that he has collated 
much information regarding the present location of 
museum collections of British birds and . In 
order to add to the value of such notes, he has 
included collections which are known to have been 
destroyed during the Second World War. Changes 
in outlook, as well as in eoonomio and social oon- 
ditions, make it unlikely that many more large 
collections will be formed, and henoe it is important 
that ornithologista should know the whereabouts of 
the material available for study. 


968 
Technical and Technological Education in Britain 


‘In his presidential address to the Association of 
Teachers in Technical Institutions, delivered at Leeds 
on. May 24, Mr. C. L. Bott, prinorpal of Southport 
Technical College, referred to the lack of progrees in 
secondary technical education in Britain, and to the 
need for careful thought as to what exactly the 
gecon technical schools are intended to do. 
Mr. Bott visualizes them aa oetering for three groups 
of students : a few who would proceed to a university 
or college of technology ; those of & leas academio 
type who require the stimulus of & more practical 
type of training; and those who would 
be trained ag technicians. He emphasized the neces- 
sity for effective and continuous education from the 
secondary. technical schools whether to & university 
or to & technioal college, but he made the 
remark, in view of what has been said, for example, 
at recent conferences of the Federation of British 
Industries, that -firms now find difficulty in training 
workers themselves and look more and more to the 
technical colleges. He also commended the provision 
of sandwich courses: both education and industry 
are convinced, he said, that such schemes oould 
ensure & sound integration and correlation of works 
&nd oollege and he thought that the scope 
&nd number RR HD NR 
advantages both to students and the 
& whole. In his reference to higher technological 
education, Mr. Bott was less happy, pursuing the 
chimera of a national award, which the Government 
he 


which will attract staff of high calibre, both of 
which are esential to enable the technical colleges 
to contribute O Ee MID. ca 
nologists. Nor did he. between 
technician and technologist, or diens import- 
ance of an appropriate numerical balance between 
the two. 


National Research Council 
Members 


Tsuen new members have been appointed as 
follows to the National Research Council of Canada 
for a three-year term ending on March 81, 1956: Dr. 
R. F. Farquharson, Sir John and Lady Eaton pro- 
fesor of medicine and head of the of 
Medioime, University of Toronto; Dr. E. G. D. 
Murray, professor and chairman of the Department 
of Bacteriology and Immunology, Faculty of 
Medicine, MoGill U: ity ; Dr. David L. Thomson, 
dean of the Faculty of G Btudies and Research 
and chairman of the De ent of Biochemistry, 
MoGill University. In ition, the following three 
members, who have already served one term on the 
Council, have been reappointed for another three 
years : Dr. C. W. Argue, dean of science and professor 
of biology, University of New Brunswick ; Dr. A. G. 
MoCalla, dean of agriculture, University of Alberta ; 
Dr. G. M. Shrum, professor and head of the Depart- 
ment of Physics, University of British Columbia. 
eee ee ee ee 
two vice-presidents and seventeen members. 
eee e ok toi meaty ia e 
year term which may be renewed once; they are 
appointed by Order-in-Council and are chosen to 
.Tepresent the universities and industry, the selection 
- being made in such & w&y as also to provide adequate 
geographical representation. 


of Canada: New 


NATURE 


May 30, 1953 vou 171 


Colonial Service : : Recent Appointments 


Tam foley. appointments have recently been 
made in lonial Service: N. R. Fugglee- 
Couchman [decer officer, Tanganyika), regional 
assistant director of agriculture, Tanganyika; W. B. 
Mason (senior agricultural officer, Gold Coast), 
assistant director of agriculture, Gold Coast; W. V. 
Rose (agricultural officer, Nyasaland), deputy direotor 
of agriculture, Barbados ; F. E. Hughes (conservator 
of foresta, Gold Coast), ohief conservator of 
forests, Gold Coast ; H. 8. H. Watson (senior assistant 
conservator of foresta, Northern Rhodesia), deputy 
conservator of foresta, rthern Rhodesia; A. T. 
Crow (geologist, Gold ‘Coast, senior geologist, Gold 
Coast; F. H. Fitch (senior geologist, North Borneo), 
deputy director pae surveys, North Borneo ;. 
E. G. 


, Statistician, Statistical Department, 
East Africa ; J. C. Wiliams ( surveyor, 


engineering 

Water Development Department, Tanganyika), 
x Willems: agi of Geological Survey, U; A n ; 

icultural offloer, British Hon- 

dures; J. possess veterinary officer, Nigeria ; 

N. St. G. Hyslop, veterinary research offloer, Kenya ; 
W. P. Unsworth, veterinary offloer, Department of 
conservator of foreste, Nigeria; M. Garstang, assist- 
ant meteorologist, British Caribbean moe ee 


Service, Trinidad; V. E. Sills, biochemist 
culturel Department, Fiji. 


Physical Soclety: Officers 


Ar the annual general meeting of the Physical 
Honiety.. held on May 15 the following oticer were 


Honorary Treasurer, Mr. A. J. Philpot; Honorary 
Foreign Seoretary, Prof. E. N. da C. Andrade; 
H Dr. R. W. B. Pearse; New 
Members of Counotl, Prof. P. M. 8. Blaokett, Prof. N 
Feather and D. W. Fry. 


Fourteenth International Congress of Zoology 


TEE Fourteenth International Congress of Zoology 
will take place in Copenhagen during August 5-12, 
&nd more than five hundred Soalngiss from forty- 
four countries outside Denmark have already indicated 
that they will be present. The president of the Con- 
grees will be Dr. R. i pe eats of zoology, 


University, Copenhagen, and secretary-general, 
Dr. Anton Fr. Bruun, Zoological Museum of the 
University, Co Those who wish to become 


penhagen. 

Ro pp E 
Secretariat Krystalgade 27, , Den- 
fee is 100 Danish kroner 
(about £5). Associate membership costs 50 Danish 
kroner, but does not entitle the member to receive 
the proceedings of the Congress. Aocommodation 
thay ba exraciged throogh any travel agency, aud tho 
secretariat is also prepared to arrange hotel &ooom- 
modation for members but applications should be 
made as early as possible. A list of 
twenty sections of zoology has suggested, BO 
that it wil be possible for members to meet 
their colleagues in fairly restricted flelds, but more 
sections mgy be establi depending upon the 
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communications offered by members. Zoologista 
wishing to be present at this Congress should make 
application through their bankers on Form T.2 
for special allotment of exchange for the purpose 
of attending the Fourteenth International Congreas 
of Zoology. 


The Night Sky In June 


NEW moon oocurs on June lld. 14h. 55m., U.T., 
and fall moon on June 27d. 08h. 28m. The following 
conjunctions with the moon take place: June 8d. 
* 08h., Venus 8? 8. ; June 18d. 07h., Meroury 0-1? N.; 
June 31d. 16h., Saturn 8° N. In addition to these 
conjunctions with the moon, Mercury is in oon- 
junction with Mars on June 2d. 10h., Mercury being 
1.0? N. Meroury is an evening star, 'setting at 91h., 
21h. 55m. and 31h. 36m. on June 1, 15 and 80, 

. Venus, & mo star, rises at Zh. 
20m., lh. 58m. and lh. 30m. at the beginning, 
middle and end of the month, respectively; the 
stellar magnitude of the planet averages — 0-4, and 
the visible portion of the iltmminated diak varies from 
0-36 to 0-54. Mara 18 an evening star, setting at 21h. 
at the begimning of the month, but, as it is gradually 
terre deer ee E 
observation during June. Jope a morning star, 
rises about the same time as gun on June 1, and 
at 3h. and 2h. 10m. on June 15 and 80, respectively, 
but will not be favourably placed for observation 
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until later than the middle of the month, when it- 
oan be seen in the constellation of Taurus. Saturn . 


is visible until the morning hours, ita times of 

on June 1, 15 and 30 being 2h. 10m., lh. 20m. 
Oh. 20m., respectively, and it can be seen & little 
north of Spica during this time. No oocultations of 
stars brighter than magnitude 6 take place in Juns. 
Summer solstice occurs on June 21d. 17h. 


Announcements 


Pror. Inasa Manton, of botany in the 
Univereity of Leeds, has b ced e Doy 
member of the Danish Academy of Sciences and 
Letters. 


Sr& Enio RIDEAL, professor of chemistry in 
King's College, University of Ldhdon, has been 
appointed chairman of the Advisory Oounoil on 
Scientific Research and Technical Development of 
the Ministry of Supply in succession to Sir John 
Lennard-Jones. 


Mn. J. T. SAuNDHBB, seoretary-general of the 
Faculties in the University of Cambridge, and 
formerly leoturer in zoology in the University, has 
been appointed principal of University College, 
Ibedan, in succession to Dr. Kenneth Mellanby. 

Taa Council of the Royal Society has appointed 
Mr. A. 8. Laughton, of King’s College, Cambridge, 
to be John Murray travelling student in oceanography 
and limnology. Mr. Laughton will carry out research 
on the physical properties of sediments, part of the 
work being carried out at the Lamont Geological 
Observatory, Columbia University, New York, during 
1054. 
ohanges in the University of Sheffield 

announced. JAppoiment: Dr. 
A. F. Ruston, senior lecturer in pure mathematios. 
Resignations : D. K. Roberts, lecturer in mechanioal 
engineermg and sub-warden of Ranmoor House; 
R. M. Haythornthwaite, leoturer in oivil 
Dr. K. Burton, lecturer in biochemistry A 
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Newby, information officer and librarian to the 
Department of Glass Technology. 


Tua. Oliver Memorial Fund is offering an award 
worth £50 to & British subject for original work or 
services in connexion with research, organization or 
the donor aspect of blood transfusion. Applications 
or information directing attention to suitable oen- 
didates must be submitted before August 31 to the 
honorary treasurer of the Fund, F. W. Mulls, ofo 
National Provinoiad Bank, Ltd., Holborn Circus, 
London, E.O.1. 


A CONTINUATION of the seminar on polymer 
soienoe (cf. Nature, 171, 65; 1953) will take place 
on June 20; & programme and abstracts of lectures 
can be obtained from the i Department, 
University College, London, W.C.1. 


THs Royal Microscopical Society will hold & 
conversazione in its rooms at Tavistock House South 
(Entrance D), Tavistock Square, London, W.0.1, 
during June 9-10 (7.80-10 p.m.) in honour of the 
Coronation of H.M, the Queen, Royal Patron of the 
Society. The oonversazione will compmse demon- 
strations illustrating the development of the mioro- 
soopo and the advances in microscopical technique 

from the time of the granting E 
Charter by Queen Victoria to the present day. 
exhibition will be open to the publio during June 
11-12. 


Tum Institute of Physios has awarded Bowen 

mop of fifteen. gui e&oh to the following for 
Hipp cabe xu coge ei ieri see 

right, University of Birmingham (a single- 
Sha pulse-height discriminator of speed and 
stability); G. D. Dew, National Physical Laboratory, 
Teddington (preservation of groove form in replicas 
of diffraction gratings); H. Aspden, Trinity College, 
Cambridge (measuring the magnetio permeability of 
rod ) These Prizes are provided by the 
Scientific Instrument Manufacturers’ Association of 
Great Britain, Ltd., from & fund established by the 
late Mr. William Bowen, and are awarded to persons 
not more than thirty-five years of age whose pe 
are judged to be the best in respect of originality, 
scientific value, practical utility to instrument makers 
and users, and presentation. 

Ox the recommendation of a joint committee of 
the Institution of Mining and Metallurgy and the 
Institute of Metals, Capper Pass awards have been 
made as follows for papers, the gubjeota of which are 
shown in bracketa, published durmg 1952 in either 
the Transactions of the Institution of Mining and 
Metallurgy or the Journal of the Institute of Metals : 
E. Davis and 8. G. Temple, jointly (batch and oon- 
tinuous annealing of copper and alloys), C. P. 
Paton (batch thermal treatment of light alloys), Dr. 
E. C. Ellwood and T. A. Henderson, jointly (formation 
and control of magnetite during copper ages 
operations), P. M. J. Gray Eola on of pare 
metal by electrolytic and thermal reduton pro pro- 
ceases) and E. A. Hontoir (determination of sulphur 
in iron pyrites). The awards are each for £50, except 
the last-named, which is worth £25. They are made 
annually from a sum of £200 given each year by the 
firm of Capper Pass and Son, Ltd., Bristol, and are 
intended to encourage the publication of papers on 
processes and plant used in extraction metallurgy, 
assaying and on processes and plant used in all 
branches of the non-ferrous metal industry. 


900. 


NATURE  — 
BIRKBECK COLLEGE, LONDON 


May 30,' 1953 VoL. 171 


NEW BUILDING 


JA NM ouk du Ms ee er ee 
and Anchor” lio house in the year 1828, 
Dr. Birkbeck was elected president of the London 
Mechanics’ Institution, then and there -founded. 
That institution has grown and thriven for more than 
a hundred years and still serves the student who has 
to pursue learning and earn his living at the seme 
time. The adoption of the name ‘Birkbeck College” 
in 1907 the growing claim to university 
status, and the admission of the College as a School 
of the University of London in 1920 marked the 
accomplishment of ambitions which long existed 
among its teachers and students. In 1930 the Court 
of the University set aside part of the University aite 
in Bloomsbury for a new building for the College, 
the premises in Fetter Lane of which, though referred 
to at, their opening in 1885 as 'gpacious and oon- 
venient”, had beoome quite inadequate. 

In spite of generous benefactions from many 

sources, sufflcient money was not accumulated until 
1989 when the new building was started. However, 
operations had to be abandoned in 1940 with only 
the steel akeleton erected. Work was resumed after 
the War, and the hopes and labours of so many years 
culminated on April 28 when H.M. Queen Elizabeth 
the Queen Mother, patron of the College, visited the 
new building. In the oe of & 
Gathering in ths Senate Meuse of tho Univa, Her 
Majesty was weloomed to the College by the Master, 
Dr. J. F. Lockwood. The president of the College, 
the Right Hon. Lord Justice Denning, then invited 
the Queen Mother to declare the new building open. 
In her addreas, Her Majesty referred to the “absorbing 
story” of the College's devel and to those 
whose enterprise turned what might have been a 
story of disaster into & record of triumph. ‘To you," 
she concluded, addreasing the students, ‘‘we oon- 
. fldently look for the preservation and enrichment of 
our civilization.” 

Having unveiled a commemorative inscription in 
the entrance hall, Her Majesty inspected part of the 


new building. She was received in the Psychology 
Department on the fourth floor by Prof. C. A. 
Mace and Mr. A. Rodger. During the inspection of 
the Psychological Laboratory, Her Majesty was 
shown experimental studies on perception, learning, 
fatigue and other topics representative of the normal 
work of a psychological department. Among research 
activities in applied peychology displayed im. the 
laboratory were an investigation into new methods 
of Plotting the movements of aircraft, and the 
training of a blind worker by a blind instructor in 
skilled assembly work. A case study in vocational 
guidance was also in during the visit. 

On the third floor, oocupied by the 
cnn Her Majesty was rooeived by Prof A 
Wardlaw, Dr. D. J. G. Ivæ and Dr. D. H. R. Barton. 
She passed through the main teaching laboratory, 
with &ooommnodation for ninety students, where she 
watched a practical claes in progress, and spoke to 
some of the students. 

The Queen Mother then the library, 
which inoludes & particularly large and attractive 
reading room. Before leaving, Her Majesty took tea 
in the Council Ohamber. 

In addition to the Departments already mentioned, 
the new building houses the Departments of Physics 
(Prof. J. D. Bernal), Zoology (Prof. W. 8. Bullough), 
Geology (Dr. A. T. J. Dollar), Botany (Prof. C. T. 
Ingold), phy (Prof. W. G. East), and 
Mathematios f. A. O. Offord). 

The Faculty of Arts has accommodation for its 
staff in Malet Street; but most of ita teaching is 
done in space kindly provided by neighbouring 
institutions. 

Of the 214 degrees awarded to Birkbeck studente 
during the seasion ending July 1952, forty were 

te. The facilities which are now available 
for research will make possible a wide extension 
of opportunities for studenta who wish to 


prepare for Mhe higher degrees: of she University of 
don. 


HUMAN PERFORMANCE 


"peu a ca x e Ergon Hessen 
Booiety was held in the Department of Human 
Anatomy, University of Oxford, during April 18—10, 
the subject being “Human Performance, ita Measure- 
ment and Limitations”. The diversity of disciplines 
related to the study of the relation between man and 
the environment in which he works was well illus- 
treated by the number of soientiflo departments 
represented ; among the hundred and thirty mambers 
and visitors who attended were leading workers from 
many parts of the world, including, in particular, 
Scandinavia, Finland, Germany, the Netherlands and 
the United States. The deliberations fell into two 
main categories: those with & predominantly 
physiological approach to the efficiency of per- 
formance in hard manual work, and those of & 

ological nature dealing with some of the lighter 

ial work processes. The discussions revealed 
a-clear realization of the complementary roles of 


these different methods of assessing human per-' 


formance and the necessity of relating them realistic- 
ally to the problems actually confronting the pro- 


duction engineer. They also indicated the gap that 
exista between fundamental work and the application 
of relevant results to industrial work. 

In his address, the chairman, Prof. W. E. 
Le Gros (Oxford), directed attention to the 
i lay of fundamental and ad hoo research on 
which successful ergonomio investigation depends. 
As long es the ergonomic research worker, stimulated 
by some practical problem, has the freedom to 
ee a De a eel ee) 

ject can be regarded as a suitable one for 


-researoh, he streesed in particular the 


attending 
i of the present supply of human subjects 
reg ease Bd tests. 

Sir Oharles Lovatt Evans (consultant physiologist, 


Ministry of Supply), in an introductory addreas, dealt 
with the contributions which E eY can 
m&ke to the improvement of work working oon- 
ditions. Human physiology has reached & stage in 
ita development , generally speaking, it possesses 
the necessary basis of method and theory for the 
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study of almost any physiological process which 
might be of interest in human activity—in industry, 
sport or war. He illustrated this by an account of 
the history of muscle physiology and showed how 
our present understanding of the anatomical, dynamic 
and energy characteristics of muscle action has been 
attained and can be employed in ergonomics. Dr. 
O. H. Wansborough Jones (chief scientist, Ministry 
of Supply) discussed ergonomics from the point of 
view of the user and & number of general 
questions for the consideration of the ium. 
A distinotion should be drawn between the ‘all-out’ 
character of war-tume ergonomic and operational 
research and that of peace time, where the objective 
should be increased productivity without moreased 
strain, Looking to the future, one should bear in 
mind the change that wil come about with the 
virtual elimination of the human operator ; it means 
that ergonomics will have to re-orientate itself 
increasingly to the problems of maintenance and 
transport. At the present time, said Dr. Jones, these 
are rather neglected. It is also not sufficiently 
appreciated that the duties of the administrator and 
executive officer present ergonomic blems, for this 
type of work is often done at very high preasure and 
inordmately long hours, particularly so in the higher 
posts in business and the Civil Servioe. 

A number of the papers dealt with the physiological 
methods of work-study in the laboratory and the 
factory. Techniques for the continuous registration 
during exercise (on & bicycle ergometer with electrical 
braking-syatem) of ventilation-rate, oxygen con- 
sumption, carbon dioxide production and rate 
were described by Dr. F. H. Bonjer (Leyden). For 
the gas analyses he uses a Kipp diaferometer employ- 
ing the Noyons principle whereby the compoartion of 
the gas mixture can be measured by changes in the 
electrical resistance of a heated wire. The cardio- 
tachometer depends on photo-electrio recording of 
fluctuations in the light transmission through the 
ear-lobe. The usefulness of estimations of heart-rate 
and metabolio cost in work study cannot be over- 
emphasized, and hence there is a great need of 
methods which can be used at the work bench. 
Special attention was devoted in a number of papers 
to the portable instruments devised at the Dortmund 
Max Planck Institute for these purposes, the Kofranyi- 
Michaelis respirometer and the Müller photo-electric 
pulsometer. The K-M respirometer’ was used in 
laboratory investigations described by Passmore at 
Glasgow to determine individual variation in meta- 
bolic ooet of standardized stepping and walking. 
The reliability of this last-named instrument, even 
in the very difficult environmental circumstances of 
underground work, was proved by J. G. Durnin, 
R. O. Garry and R. Passmore in an investigation of 
the metabolio cost of a variety of coal-mining activities. 
The information obtained gave & picture of the daily 
pattern of work of underground miners, and com- 
parisons could be made with findings in the Ruhr 
and other coal-flelds. Dr. O. G. Edholm (London) 
showed how by keeping & detailed diary of the 
complete 24-hourly routine (as carried out on & group 
of military cadets), it was posaible to obtain a reason- 
ably accurate evaluation of the requirements 
of the group. In this investigation it was only 
necessary to make Douglas bag metabolic determine- 
tions for & few tasks and, by using figures obtained 
by other workers, the estimate (3,420 koal. waa 
found to agree quite well with the calorie intako 
(3,700 kcal.) as determined by a dietary survey 
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carried out simultaneously by Prof. R. A. MoCance 
and Miss E. M. Widdowson. 

The close relationship between the intensity of the 
work measured by the metabolio cost and the heart- 
rate during work indicates the value of the pulse-rato 
as an index of effort. This relationship was demon- 
strated by Miss I. Ryhming (Stockholm) in a oycling 
and & step test modi from the well-known Harvard 
pack test. The new test gave similar resulta to the 
bicyolmg teet and was easier to use in the factory. 
In an outstanding paper Prof. E. A. Muller (Dort- 
mund) discussed the factors governing the pulse-rate/ 
metabolic relationship, in particular the type and 
efficiency of the work, the cross-section of the muscles 
used and the extent of the statio effort demanded by 
the work. For many patterns of work there existed 
& level of activity which could be sustained for houra. 
The energy expenditure at this optimal condition 
varied with tho factors mentioned ; but the pulso-rate 
difference between work and reat did not oxooed 
about 35 beata/min. 

How these findings can be applied to the analysis 
of the complete daily shift of industrial work was 
elucidated by Prof. G. Lehmann (Dortmund) and 
Prof. E. H. Christensen (Stockholm). Prof. Lehmann 
has used physiological measurements to obtain a 
more retional spacing of rest pauses in heavy industry 
and to eliminate the extra stresses imposel by 
unsuitable posture, static effort and adverse environ- 
mental temperatures. As & yardstick one oen take 
2n energy expenditure of 4 koal./min. as the normal 
average output of a heavy worker. With a higher 
output per minute, rest pauses will usually be 
required to reduce the average output to 4 keal./min. 
It is necessary to take full account not only of per- 
mitted reet periods but also of the arbitrary and 
enforced pauses which appear in all types of work 
and to these as recognized pauses so as to 
prevent the onset of fatigue. The pulse-rate deteim- 
mations can be used extremely effectively in doing 
this, and the portable pulsometer and respiromcter 
has made such investigations possible at the work 
place. Prof. Christensen’s approach waa complo- 
mentary to that of the Dortmund workers, and ho 
reported on ninety-odd different jobe studied in a 
steel factory. The heart-rate expected from the 
oxygen usage in these different tasks was compared 
with that actually observed, and, where this was 
excessively high, the cause was sought in the arrango- 
ment of the work, the methods used and the design 
of machinery, or often in the high temperatures 
prevailing. Changes could then be mado and tho 
degree of improvement evaluated. The performanoc 
of work, representing probably the limit of sustained 
human output, was the subject of a by Dr. 
M. J. Karvonin (Helsinki). He desiribed the activities 
of lumberjacks taking part in four-day national 
forest competition of Finland, & task which required 
an average daily consumption of 5,460 koal., of whioh 
40 per oent was derived from fat and 12 per cent 
from eae The ability to work at this rate 
depended partly on the posseesion by lumberjacka 
of & physique quite different from that of the average 
Finn, but also on the incentive of the competition. 

Apart from the more olagsical methods of detcim- 
ini the physiological cost gf work, Dr. A. 
Lundervold (Oslo) indicated the value of cloctro- 
myography. He described the results of his studice 
on writing in which he determined the muscles 
partiorpating and the sequenoe of their &otivity. He 
also showed how the degree of their activity was 
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increased by various forms of streas such ag increased 
tate of work, fatigue and dna environmental con- 
ditions. The possible relationship between the 
increased static activity im by these stresses 
and myalgia was indicated. . H. Seyfarth (Stook- 
holm) emphasized the importance of ordinary 
‘olinical examination in studies such as these; 
examinations which can afford considerable insight 
into the conditions of the muscles. Dr. Gerda Seidelin 
Ds prem also represented the clinical approach 
streased the limitation of activity that can be 
couted Dy poor body mechanios inducing pain. The 
pein may relieved by the conventional physio- 
therapeutic methods ; but permanent results are only 


achieved by the posture, and this can be 
done only by stud: the ina at the work 
which has i 


Of the contributions of the applied psychologiste, 
the mam emphasis was on the possible appli- 
cation of information theory to the measurement of 
man’s overall performance in complex tasks. The 
place of the theory.in the quantitative prediction of 
man’s responses to known stimuli and vice versa waa 
discussed by Dr. W. E. Hick (Cambridge). He 
streased, however, that the position of the theory in 
this sphere is not clear and that, if established, will 
not nee pla more specific methods of investigation. 


D. Garvey (Washington, D.O.) desorbed ' 


pen in which he obtained & measure of the 
time necessary for a subject to code information by 
ing that the display and response were con- 
stant. The resulte support earlier oonolusions that 
the appropriate coding of information which the 
subject receives is an important factor in de 
how much of 1t will be usefully dealt with. A different 
approach to the study of the apphoation of informa- 
tion theory was reported by Mr. E. R. Orosaman 
(Cambridge), who, by the use of a simple card-sorting 
task, showed that the overall time taken is mainly & 
function of the amount of choice made. 

Illustrating the more specific criteria used in the 
study of man’s ormanoe were the pe of Dr. 
A. Leonard (Cambridge) and Dr. Shirley ey Bpragg 
(Rochester, New York), both of which were oon 
with display-control tasks. Dr. Leonard reported on 
experiments to determine the value of advanced 
information in such tasks, and Dr. Spragg on the 
effecta of different relationships between the move- 
ment of the control and that of the display on 
trackmg performance. 

Work study was the subject for discussion at the 
concluding session. The importance of the practice 

was stressed because of the pert it oan play in 
jnoreaata produstivity and in coping with the ageing 
population; but it waa po aioe by Mr. O. R. 
Wynne-Roberts (London) i that, although it is an 
. essential technique, it is only one of those available 
` jn industry for increasing individual efficiency. The 
present stage in the development of work study was 
outlined by Dr. D. Seymour (Birmingham), who 
considered. that the advances being- made are due to 
the application of pre-existing information rather 
than to an increase in fundamental data. The latter, 
though, is essential for the proper development of 
work study, and some improvement can be achieved 
by the dovetailing,of the work of the physio- 
logist and the engineer. A rather guggestion 
was put forward by Mr. R. Conrad (Cambridge), who 
stressed the need for bridging the gap between 
laboratory investigationa and ad hoc ies in the 
factory. In his opinion, this oan be done only by & 
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A mune pn he part ot Me payonologiet to taig 

tel methods at his disposal on to the 
buds floor &nd for the work-study engineer to present 
appropriate pelle for laboratory investigation. 
Finally, Mr. G. Humble (London) gave a picture 
of the practical probleme experienced m applying the 
resulta of work study, due to the resistance that 
is encountered both from the management and from 
the worker. 


INDUSTRY AND THE UNIVERSITIES 
IN BRITAIN 
CONFERENCE IN NOTTINGHAM 


HE report of the conference on industry and the 
universities, organized by the Federation of 
British Industries North Midland Regional Council 
and the University of “Nottingham, and held at 
Nottingham on September 24, 1952, has now been 
published*. It was the sixth regional conferanoe of 
ita kind to be held since the national conference on 
this subject held in November 1949, and the report 
includes the text of the following addresses : by Lord 
Hives on what industry requires from the univer- 
sities; by Prof. J. A. Pope on whether universities 
can oontribute to the needs of industry; by Sir 
Edward Herbert on what is the best training for the 
university student who wants to: find & oareer in 
industry ; and by Dr. F. A. Wells on the study of 
industmal organization and management as an 
academic disciplme, and the contribution which 
industry itself can make in this field. f 
Lord Hives, who began by deecribing the methods 
used by Rolls Royoe, Ltd., in dealing with &n annual 
intake of about thirty university graduates, emphas- 
ized that his firm does not expect the universities to 
supply ready-made technicians, designers, metal- 
lurgista or chemists. It expects the universities to 
turn out men who are capable of thinking and who 
have received the basic training in the fundamental 
sciences essential to their future work; whose brains 
ee ee ee ee and who, of 
their own initiative, can fo & problem through, 
step by step and logically, taking advantage of 
previous er panty on allied work. Furthermore, 
said Lord Hives, his firm liked good citizens—men 
who can express themselves well ard hold their own 
in the conference, and can report clearly and oon- 
cisely on their work. Lord Hives does pot believe 
that the universities oan deal with specialised teoh- 
nological education satisfactorily; he is of the 
opinion that they are too remote from the rapidly 
requirements of industry, and they cannot 
afford the extensive and complicated equipment used 
in modern industrial engineering in tions. 

For these reasons he said that he is doubtful as to 
the value of the p to establish an institute of 
technology and i to prefer graduates who 
come direct from their three years at & university to 
those who come from the Massachusetts Institute of 
Technology or one of the Continental technological 
institutes. The engineering industry, is, however, 
disturbed at the inadequate numbers of men 
from the universities, and Lord Hives that 
the balance between arta students and those studying 
science and engineering is out of keeping with the 

* Report of the Conference on Industry and the Univeral organ- 


ised by the F.B.L North Midland Regional Council and the ty 
of Noltinghamn aiid hold ai tbe ty, 24 tember 1962. Pp. 
vii 39., : Federation o€ British Ind 1958.) 4s. 04. 
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demand. He streaged the importance of the appoint- 
ments officers of the universities and suggested that 
they deserve better support. As regards quality, 
more first-class graduates are required and, particu- 
larly in the average man, an improvement in quality 
is desirable. 5 

Sir Edward Herbert’s address in some respects 
overlapped that of Lord Hives. He too agreed that 
industry i that the firat function of a 
university must always be that single-minded pursuit 
of learning and continual advance of knowledge 
which are essential to the existence and growth of a 
civilized society. The value of & university graduate 


in industry, or in any other walk of life, lies in the 


trained and flexible mind which the three or four 
years of mental discipline may be expected to pro- 
duce. It does not lie in the poaseasion of any par- 
ticular body of know , and Bir Edward suggested, 
in considermg what ities industry looks for in its 
recruits from the universities, that we should look 
not at the graduate starting his first job, but at the 
man, he to become at thirty-five or forty on 
the threshold of major responsibilities. His future 
would then turn, not on his specialized knowledge 
but on his capacity to assume ility. Él 

Accordingly, Sir Edward th , industry would 
seek for such future leaders & combination of threo 
main categories of ability. First, the ability to equip 
oneself thoroughly with expert knowledge of the 
particular aspect of the busineas in which one is 
engaged ; this Lue the basis of genuine authority. 
Second is the ability to relate this specialist fonction 
to the conduct of the business as a whole, including 
not merely the problems of the industry but also of 
the community which that industry serves. The 
third is the ability to sustain the moral burden of 
responsibility. Sir Edward made no suggestion as to 
what formal part the university oan hope to take in 
preparing a man for this last responsibility ; but a 
university should, he thought, be able to foster a 
lasting regard for other human beings, and it should 
strive to instil the conception of duty and service. 
All who hold authority in a community should be 
constantly aware of the human implications of the 
decisions they have to make from day to day, but 
Sir Edward believed that professional training in 
business administration and management should 
come some time after the degree course, and not form 
part of it. Finally, he stressed the immense value of 
& friendly understanding between the universities 
and industry and the need for industry to become 
much more inatively alive to its own oppor- 
tunities and achievements. 

The importance of co-operation between the 
universities and industry was also stressed by Prof. 
Pope, _who pointed out that, with the adequate 
financial assistanoe now availabje, practically all able 
boys and girls from the grammar and secondary 
schools in Britain are proceeding to a university ; a8 
& consequence, the direct entry into industry from 
schools has suffered considerably, and this is a problem 
which has been considered more particularly at a 
subsequent ooríferenoe of the Federation of British 
Industries held last October. Apart from the pro- 
fessional qualifications, Prof. Pope maintained that a 
university education should discipline & person to be 
intellectually honest and to be capable of a balanced 
view of issues as they arrive. 

While Dr. Wells also stressed the need for more 
and closer nal relations between industry and 
the uni particularly on the social science 
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side, his addreas was largely a plea for specific 
assistance from industry in providing material for 
economic studies. First, he said, more opportunities 
are needed for studying the organization of firms 
and for mvestigating their problems at first hand. 
Secondly, there is the desirability of having access to 
business records, particularly old historical records ; 
and thirdly, the assistance of industry in developing 
the method of teaching based on case study. Fourthly, 
it is desirable to know more about the associations 
of the business world, such as the Federation of 
British Industries, the British Employers’ Con- 
federation and some of the more important sectional 
organizations. Far more, he said, is known of the 
trades union movement than of ite counterpart on 
the employers’ side. 


SOUTH AFRICAN ASSOCIATION 
FOR THE ADVANCEMENT OF 
SCIENCE 


FIFTIETH ANNIVERSARY 


the South African Association for the 
Advancement of Science met last year, during 
July 7-12, in the buildings of the University of Capo 
Town, it was to celebrate the golden jubilee of its 
foundation, for, though the date did not exactly 
coincide with fifty years, the occasion was fitting in 
that it was in Cape Town on September 12, 1901, whon 
the constitution of the Association was drawn up, 
and on April 27, 1903, also in Cape Town, when 
the first annual meeting was held. The meeting last 
year, which was under the presidency of Dr. B. F. J. 
Schonland, of the Bemard Price Institute of Geo- 
physical Research, Johannesburg, was marked by 
the invitation of the following distinguished guests 
from overseas: Sir Lawrence Bragg (Cambridge) and 
Sir Edward Salisbury (Kew Gardens); Prof. L. E. J. 
Brouwer (Amsterdam) and Prof. J. H. Oort (Leyden) ; 
Canon G. Lemaitre (Louvain) and Prof. G. Magne! 
(Ghent); Dr. H. Vallois (Paris); and Prof. A. da 
Silva Rego (Lisbon). The official representatives of 
other bodies were as follows: for the sister Ássooia- 
tions in Australia and New Zealand and in tho 
United States, Sir Kerr Grant, the Australian 
physicist, and Dr. J. D. J. Hofmeyr, of Pretoria, 
respectively ; for the Royal Society of South Africa, 
the oldest scientific society in the country (which, 
incidentally, was celebrating its seventy-fifth anni- 


'versary), Prof. R. W. James, of the University of 


Capo Town; and for the Suid-Afrikaanse Akademie 
vir Me Me: T. E. W. Schumann, director of 
the Weather u of the Union of South Africa. 

The aotivities of the meeting are recorded in tho 
October-November issue of the Association's journal, 
the South African Journal of Sotence, and in this issuc 
are published & brief description of the mecting, Dr. 
Schonland’s presidential gddress and the texts of 
eleven papers, included in which are those of ovorscas 
visitors—n&mely, Dr. Vallois, Canon Lemaitre, Prof. 
Oort, Prof. Rego, Sir Lawrence Bragg, Sir Edward 
Salisbury and Prof. Brouwer. 

Dr. Schonland began his addrese by outlining the 
i ion of the Association under the presidency of 
Sir David Gill, then H.M. Astronomer at the Cape, 
&nd showed how the early enthusiasm of the first 
meeting, at which 703 full members and 36 associates 
attended, led to a membership of 1,322 in 1906, 
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which has never been since jr aec Dr. Schonland 
expressed disappointment that membership 
in recent years bbc au e E 
thousand, for South Africa has expanded enormously 
since 1906 and with this ion the need for, and 
potential value of, such & body as the Association. 
The general aims of the Association have not 
at all with the paeaing of years : ‘We 
exist," said, "primarily to create and foster a 
soreniiflo fraternity in South Africa, not to publish 
original work. We exist to provide a common 
meeting-ground for South African scientists and a 
forum for general discussion of the problems of this 
country from the scientiflo angle.” defended the 
use of Afrikaans by those who preferred it, for ‘we 
were intended by our foundera to be parochial, and 
we should pride ourselves on being parpchial. I would 
suggest that if we try to be anything else we will 
have mistaken our real aim". 

Having thus firmly and, most people would agree, 
wisely placed the Association in its proper perspective, 
Dr. Schonland went on to make some concrete sug- 
gestions. The South African Jowrnal of Science should 
have & series of semi-popular articles reviewing and 
surveying the new ideas of science and so bridge the 
gap between those who teach and do advanced 
research work and those who pay for it. This, he 
thought, is the proper function of the Journal, and 
it is but one of the Association’s duty, a8 
representative of all sections of sBeientifle opinion in 
South Africa, “to take a stronger, & more continuing 
and @ more active interest in all scientiflo develop- 
ments, national and university, in South Africa and 
to study carefully what is being done in other 
countries”. 

Besides his plea that the Association needs to form 
a standing committee to watch over scientific educa- 
tion in schools, Dr. Schoriland suggested that the 
Association might consider taking a part in the 
formation of a body on the lines of the British 
Parliamentary and Scientific Committee and also 
help in the creation of better facilities for advanced 
research in South Africa. On this last-named point, 
he cited the instances of the National University in 
Canberra and the Institute for Advanced Studies in 
Dublin, but he made tho interesting suggestion that 
& more acceptable solution might be the creation of 
& number of specialized institutes for advanced 
study, attached to and forming part of those univer- 
sities which for one reason or another are best 
suited for them. 


BASIS OF TECHNICAL EDUCATION 


ENERAL education to-day should be planned 

so as to enable the ordinary citizen to adapt 
“himself to the needs of technological society and to 
understand. what is happening and what is required 
of him. This was the theme of an international 
conference convened by the United Nations Educa- 
tional, Cultural and Soientiflo Organization at Unesco 
House in June 1950*. 

Broadly, the Conference found that organized 
social foresight is essential to enable the tional 
system of & country to prepare children for the type 
of life and work they &re likely to enoounter, and 
that a substantial development of technical education 


pcg enti Teehnologloal Society: a Inter- 
national 8 of the Nature and HM of Technical Education. 
(Tensions and Series.) Pp. 76. : Unesco ; London : 
H.M.B.O., 1052.) 300 ; te; 75 oen 
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is required at all levels: at present it is wholly. 
inadequate for future needs, while the practical 
content of general eduoation is also inadequate for | 
the needs of future citizens of & technological society. 
The cultural content of technical education is also 
generally inadequate; technical education requires 
special consideration, and training for adaptability is 
an outstanding requirement in an age of ultre-repid 
technological change. The education of women and 
girls also demands particular attention in view of 
their dual role as workers and home-makers, and 
improved administrative are essential 
if education is to fulfil ita true function in such a 
society. 

The report does not suggest that all these pro- 
positions apply to every country, though the 

Oonference consi that, Bo far ag ita knowledge 
extended, they are generally valid for the world as 
a whole. The streas is laid on the need for adapting 
technology to man, not man to technology. The 
questions formulated in this report—and which merit 
attention in current discussions on the expansion of 
both technical and technological education in Great 
Britain—are raised in the belief that mastery of the 
machine by man is not an end in itself : it is a means 
to the development of man and of the whole society. 

The distinction between technician and techno- 
logist is not always kept clear in this pore pen par: 
ticularly in the chapter on the content 
education. Nevertheless, the rt directs ue 
to some fundamental issues which no sound poli 
for either type of education oan disregard. In bod 
flelds it must be i that we are concerned 
not simply with the of production, but also 
with the fundamental attitude which the men and 
women of to-morrow will adopt in faaing the problems 
of a technological society. Both, too, in seaking to 
foster flexibility; must recognize that flexibility is 
determined not only by education and training but 
also by social, eoonomio and technical conditions ; 
and the administrative measures required to ensure 
that education becomes more adapted to the needs 
of & changing technological society are thamselves 
likely to be most effective when they are informal 
and varied rather than concentrated and uniform. 
The administrator, no leas than thé teacher and 
student, has need of t opportunities of contact 
with the industrial world, and requires experience of 
the difficulties and problems created by technological 
development in society; just as the teacher and 
student should keep abreast of developments in 


, Tesearch and of practical applicatiops in industry. 


GENETICAL IMPLICATIONS OF 
THE SFRUCTURE OF 
DEOXYRIBONUCLEIC ACID 


By J. D. WATSON and F. H. C. CRICK 


Medical Research Council Unit for the Study of the 
Molecular Structure of Biological S ndish 
Laboratory, Cambridge : 
H.E importance of deoxyribonuoleio acid (DNA) 
within living oells is undisputed. It is found in 
&ll dividing oells, largely if not entirely in the nuoleus, 
where it is an esential constituent of the chromo- 
somes. Many lines of evidence indicate that it is the” 
carrier of a part of (if not all) the genetio specifloity 
of the chromosomes and thus of the gene itself. 
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Until now, however, no evidence has been 
to show how it might oarry out the essential 
operation required of & genetic material, that of 
exact self-duplication. 

We have recently proposed & structure! for the 
galt of deoxyribonucleic acid which, if oorrect, 
immediately suggests & mechanism for its self- 


duplication. X-ray evidence obtained by the workers ' 


at King’s College, London’, and presented at the 


pletely proved until & more extensive peo has 
been made with the X-ray data, we now feel sufficient 
confidence in its general correctness to discuss its 
genetical implications. In doing so we are assuming 
that fibres of the salt of deoxymbonucleic acid are 
not artefacts arising in the method of preparation, 
since it has been shown by Wilkins and his co-workers 
that similar X-ray patterns are obtained from both 
the isolated fibres and oertain intact biological 
materials such as sperm head and bacteriophage 
particles**, 

The chemical formula of deoxyribonucleic acid is 
now well established. The molecule is a very long 
chain, the' backbone of which consists of a regular 
alternation of sugar and phosphate groups, as shown 
in Fig. 1. To each sugar is attached a nitrogenous 
base, which can be of four different types. (We have 
considered 6-methyl cytosine to be equivalent to 
cytosine, since either can fit equally well into our 
structure.) Two of the possible bases—adenine and 
guanine—are purines, and the other two—thymine 
and ocytosine—are pyrimidines. So far as is known, 
the sequence of bases along the chain is i 
The monomer unit, consisting of phoephate, sugar 
and base, is known as & nucleotide. 

Tho first feature of our structure which is of 
biological interest is that it oonsiste not of one chain, 
but of two. These two ohains are both coiled around 
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& common fibre axis, as is shown diagrammatically 
in Fig. 2. It has often been assumed that since there 
was only one chain in the chemical formula there 
would only be one in the structural unit. However, 
the density, taken with the X-ray evidence’, suggests 
very strongly that there are two. 

The other biologically important feature is the 
manner in which the two chains are held together. 
This is done by hydrogen bonds between the bases, 
as shown schematically in Fig. 3. The bases are 
Joined together in pairs, & single base from one chain 
being hydrogen-bonded to a single base from the 
other. The important point is that only certain pairs 
of bases will fit into the structure. One member of a 
rud Ge ented soe a ane 
order to bridge between the two chains. If a pair 
consisted of two purines, for example, there would 
not be room for it. 

We believe that the bases will be present almost 
entirely in their moet probable tautomeric forms. If 
this is true, the conditions for fo hydrogen 
bonds are more restrictive, and the o paira of 
bases possible are : 


adenine with thymine ; 


The way in which these are joined together is shown 
in Figs. 4 and 5. <A given pair oan be either way 
round, Adenine, for example, oen ooour on either 
chain; but when it does, ita partner on the other 
chain must always be thymine. 

This pairing is strongly supported by the reoeht 
analytical results’, which show that for all sources 
of deoxyribonucleic acid examined the amount of 
adenine is close to the amount of thymine, and the 
amount of guanine oloee to the amount of cytosine, 
although the cross-ratio (the ratio of adenine to 
guanine) oan vary from one source to another. 
Indeed, if the sequence of bases on one chain is 
irregular, it is difficult to explain these analytical 
results exoept by the sort of pairing we have 


The phosphate-sugar backbone of our model is 
completely regular, but any sequence of the pairs of 
bases oan fit into the structure. It follows that in a 
long molecule many different permutations are 
possible, and it therefore seems likely that the precise 
sequence of the bases is the code which carries the 
genetical information. If the actual order of the 
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bases on one of the pair of chains were given, one 
could write down the exact order of the bases on the 
other one, because of the specific pairing. Thus one 
chain is, aa it were, the complement of the other, 
and it is this feature which suggests how the deoxy- 
ribonucleic acid molecule might duplicate itself. ' 

Previous discussions of self-duplication have usually 
involved the concept of a template, or mould. Either 
the template was to copy itself directly or 
it was to produoé a ive’, which in its turn waa 
to act as ee and produce the original ‘positive 
once i no oage has it been explained in 
detail how it would do.this in terms of atoms and 
molecules. 

Now our model for deoxyribonuoleio acid is, in 
effect, & patr of templates, each of which is com- 
plementary to the other. We i ine that prior to 
duplication the hydrogen bonds are broken, and the 
two chains unwind and separate. Each chain then 
acts as & template for the formation on to itself of a 
new companion chain, so that eventually we shall 
have two pairs of chains, where we only had one 
before. Moreover, the ce of the pairs of bases 
will have been duplicated. exaathy 

A study of our ae suggests debui m this duplication 
could be done moet simply if the single chain (or the 
relevant pottion of it) takes the helical oon- 
pores We imagin ino that at this stage in tho Tifo 

the oell, free nucleotides, strictly MEAT 
precursors, are available in quantity. pui 
luo uio Pais of aios amalegt ill Joni up Dy 
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hydrogen bonds to one of the bases on the chain 
already formed. We now postulate that the polymer- 
ization of these monomers to form a new chain is 
only poesible if the resulting chain oan form tho 
proposed structure. This is p le, because steric 
reasons would not allow nucleotides ‘crystallized’ on 
to the first chain to & one another in such & 
way that they could be joined together into a new 
chain, unleas they were those nucleotides which 
were necessary to form our structure. Whether a 
special enryme is required to oarry out the polymer- 
ization, or whether the single helical chain already 
formed acta effectively as an enzyme, remains to be 
seen. 

Simce the two chains in our model are intertwined, 
it is essential for them to untwist if they are to 
separate. As they make one complete turn around 
each other in 34 A., there will be about 150 turns 
per million molecular weight, so that whatever the 
precise structure of the chromosome s considerable 
amount of unooiling would be necessary. It is well 
known from microscopic observation that much 
coiling and unooiling occurs during mitosis, and 
though this is on & much larger soale it probably 
reflects similar on & molecular level. 
Although it is difficult at the moment to see how 


these occur without everything getting 
tangled, we do not feel that this objection will be 
E: bustpereble, 


is room between the pair of polynucleotide chains 
(pee Fig. 2) for a polypeptide chain to wind around 
eel ec It may be significant that the 
distance between adjacent phosphorus atoms, 7-] A., 
is close to the repeat of a fully extended polypeptide 
chain. We think it probeble that in the sperm head, 
and in artificial nuoleoproteins, the polypeptide chain 
occupies this ion. The relative weakness of the 


‘second layer-lme in the published X-ray pictures*#4 


is crudely compatible with such an idea. The function 
of the protein might well be to control the coiling 
and unooiling, to assist in holding a single poly- 
nucleotide chain in a helical configuration, or some 
other non-specific function. 

Our model suggests possible explanations for a 
number of other phenomena. For example, spon- 
taneous mutation may be due to & base occasionally 
occurring in one of its lees likely tautomeric forms. 
Again, the pairing between homologous chromosomes 
at meiosis may depend on pairing between specific 
bases. We shall discuss these ideas in detail else- 
where. 

For the moment, the general schemes we have 
i aie for the reproduction of deoxyribonucleic 
acid must be regarded as speculative. Even if it is 
correct, it is clear from what we have said that muoh 
remains to be discovered before the picture of genotio. 
duplication can be described in detail. What are the 

polynucleotide precursors ? What makes the pair of’ 
chains unwind and separate ? What is the precise 
role of the protein ! Is the chromosome one long peir 
of deoxyribonucleic acid chains, or does it consist of 
patches of the aoid joined ogetior by wrote t 

Despite these uncertainties we feel that our pro- 
posed structure for deoxyribonucleic acid may help 
to solve one of the fundamental biological problems— 
the molecular basis of the template needed for genetic 
replication. The hypothesis we are suggesting is that 
the late is the pattern of bases formed by one 
chain of the deoxyribonucleic acid and that the gena 
contains & complementary pair of such templates. 
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GEOPHYSICAL AND . 
METEOROLOGICAL CHANGES IN 
THE PERIOD JANUARY—APRIL 1949 


N a recent article! Lewis and Molntosh have 

considered the geophysical data for the period 
January-April 1949, which we presented in an 
earlier communication". On the basis of certain 
probability criteria they appear to show that the 
apparent variations in ionospheric and 
meteorological phenomena which occurred in that 
period were not signifloant. We have studied their 
article and made a separate statistical is of the 
unsmooihed data, and conclude that in regpeota 
our original s ions seem to be valid. 

In our article we presented graphs showing 
five-day moving averages in four parameters: 
(a) ground pressure, p ; (b) #-layer oritical frequency, 
JE ; (o) F-layer critical frequency, fF2; and (d) K- 
index of geomagnetic activity. The connexion be- 
tween ionospheric and geomagnetic phenomena 18 
well known. Thus, Appleton and Ingram? in 1935 
established the correlation between geomagnetic 
activity and depressions in JF2. It is worthy of note 
that in the iod uhder discussion the inverse 
correlation between K and AfF2 is, as Lewis and 
!MoIntosh point out, orgs leas striking than 
that between p and AJE (cf. Figs. 1 and 2 in our 
original article). It would seem, then, that if statistical 
analysis can be successfully applied to show that there 
is no significance between the variations in p and 
Aff, it is, a fortiori, evident that a similar analysis 
might, ın the present instance, be used for 
the established relationship between K and AfF2. 
Conversely, of course, the fact that & phenomenon 
appears to be statistically significent over a short 
period must likewise be treated with reserve. The 
néed for the utmost care in the application and 
interpretation of statistical analyses to such & limited 
time series is thus clear. 

From inspection of our graphs it seemed to us 
e a eo Ce il itdqs 
was unusual in three respecta: (i) there appeared 
D be ee oe ee ee ee 
progressive diminution of amplitude, with an average 
period of-about 27 days; (i) in like manner there 
appeared to be four marked oscillations of period 
about 27 days in AfE; (iii) oscillations (i) and (ii) 
appeared to be almoet exactly out of phase. In 
addition, we noted that the period was characterized 
by an unusual 27-day recurrence of great sudden 
commencement (S.O.) magnetic storms. 

In our origmal communication we merely directed 
attention to these matters, and suggested that there 
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might be some connexion between them. We did 
not then suggest, nor do we now suggest, that from 
& period of length only four months any conclusions 
can be drawn regarding the behaviour over 
& long period of any of the geophysical 

considered. The severely lrmited number of observa- 
tions available, together with the fact that there is 
considerable uncertainty about the correct statistical 
approach to time series analysis, seemed to us 
sufficient reason for not entering into an extended 

However, the conclusions reached by 
Lewis and MoIntogh (see below) have prompted us 
ak re-examine the data. Briefly, their conclusions 

(i) the 27-day oscillation in ground pressure 
je obnd PEAS. cuties the BATIS ie Dio wore 
than would be expected from mere chance considera- 
tions ; (ii) ar riper oscillation in AJE is probably 
significant ; ) oscillations (i) and (ii) are exactly 
in oe me) there is no signifloant correlation 
coefficient between the p and AfE data; (v) our 
oonolusians arise from smoothing of the"data. 

We shall now outline our own analysis. In various 
communications‘, Kendall has made it abundantly 
clear that most of the methods generally used for 
studying periodicities in time series (for example, 
periodograms, Fourier analysis, etc.) may yield very 

resulta when applied to the kind of time 
series which we are concerned. He has 
also questioned the reliability of the usual significance 
testa for periodicities when applied in time series 
analysis. Kendall has shown t the most reliable 
approach is that of serial correlation coefficients as 
exhibited in the oorrelogram. He points out that 
although the correlogram may be insensitive, it does 
give a lower limit to the oscillatory effects, and that 
1f it oscillates there is almost certainly some system- 
atic oscillation in the primary series explored. 
Figs. 1 and 2 show the oorrelograms for Ap and AfE 
respectively for the period under consideration. In 
both of these the original unsmoothed data have 
been used. 

It is important to note that there is a marked 
trend in the preesure data, and to eliminate this we 
have dealt with values of pressure departures, Ap 
(as with the /E data), rather than with the absolute 
magnitudes p. The oscillations 1n both oorrelograms 
are clear, with & maximum at 26-27 days in each 
case. These correlograms provide strong support for 
our original deduotions (based, as they were, on simple 
inspection of graphs), and make it eeeential for us 
to repeat Lewis and McIntosh’s calculations. 

At the outset we must again streas that the preasure 
data exhibit a marked downward trend (approx- 
imately linear), and it is imperative initi&lly to 
elmminate this before proceeding with any numerical 
analysis. It appears that Lewis and MoIntosh have 
overlooked this point, and as & result have arrived 
at quite contrary conclusions. This will be clear 
from an examination of Table 1, in which we present 
the resulte of calculations made by us using (i) 
pressure, p, (i1) pressure departures, Ap, and (iii) fE 
departures, AJE. The nomenclature 
(o, 9, a, eto.) is that used by Lewis and Mofatesh 

Without going into details, mni Ba Beaches 
there is little significant difference between the 
po resulta using pressure, p, and those given by 

and Molntosh. The slight differences in the 
values of amplitude o and first serial correlation 
coefficient r, are of no significance and can be ascribed 
to different ways of deducing the amplitude and phase 
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four suoh oscillations, or to rounding-off 
processes used in the calculations. However, 
the significance criteria Ps and Py are very 
sensitive to small o in the ‘modifled 








amplitude ratio’ a’, and the net values 
obtained by us are somewhat lower than 
those given by Lewis and McIntoah. In this 








calculation we have not elimmated the 
trend in the preesure values; the ampli- 





tudes, eto., really refer to oscillation about 
the arithmetic mean of all the data. Clearly, 
when there is a marked trend in the data, 
this is &n inoorreot procedure. 

Thus, when we eliminate the effeot of the trend 
in the pressure data, it is seen that the modified 
amplitude ratio a’ is now some 35—40 per cent larger, 
with the result that Pg and Pp are reduced by factors 
of more than ten. The present values of Pg and Pr, 
namely 0-003 and 0-079, may be compared with 
the 0-057 and 0-989 ively given by Lewis and 
MeIntosh. It is clear far from being a chance 
phenomenon, the amplitude of the 27-day preasure 
oscillation even on Fisher probebility criterion 
is nearly within the 5 per cent significance level. So 
far as the AfE calculation is concerned, our modifled 
amplitude ratio a’ is slightly larger than that 
deduced by Lewis and Molntoeh, but this alone is 
sufficient to reduce both Pg and Py by a factor of 
more than 2, such that Py is now well within the 
5 per oent significance level. 

A careful examination of Figs. 1 and 2 shows that 
in each oáse the peak of the correlo OOGUTB 
nearer 26 than 27 days. Accordi , we have 
repeated the above statistical analysis for Ap and 





. Correlogram for pressure departures 





Fig. 2. Correlogram for fk departures 





Af# for the case of a 26-day oecillation. The results 
are summarized in Table 2. . 

In this case, it will be seen that the amplitudes 
for both series are than in the 27-day case, 
and thé values of the probability criteria are in all 
cases extremely small, indicating that the oscillations 
are indeed quite significant. 

The three lines of approach which we have now 


considered—direct inspection of the original graphs, 
the correlograms of Figs. 1 and 2, and the statistical 
analysis outlined above—are in ent, and all 


point to the reality of these 26-27-day oscillations in 
this partioular period. We should add that we have 
examined data over many of the kind oon- 
sidered above and have not found any similar period 
having such striking variations as characterized this 
icular 4-month period. It would seem that the 
27-day variations a here, and sup- 
ported by statistical analysis, are probably of rare 
occurrence. 

One further point might be considered. Apart 
from the fact that each series Ap and AfH separately 
exhibits a 26-27-d&y oscillation, it is also worth 
noting that the two oscillations are almost exactly 
in I The correlation coefficient between Ap 
and Af# for 105 available pairs is — 0-37. (In their 
analysis of p and AJE, Lewis and MoIntosh used 
ninety pairs of correlates. The additional fifteen fE 
values used by us were obtained by interpolating miss- 
ing noon values from measurements made at 1100! 
and 1800 hr.) In testing the gigni oe of this 
correlation coefficient, we must due allowance 
for the effect of coherence in the daily observations. 
This is usually done by reducing the number of 
observations by & factor « (called the equivalent 
number of repetitions). Bartels’ has given ion- 
ship between « and the successive serial correlation 
coefficients of & series (equation (2) of Lewis and 
MoIntosh’s paper). Using this, we obtain « = 4 for 
the Ap series, and « = 2 for the Af® series. The 
number of independent pairs must thus be taken as 
lying between 26 and 52. Using the approximation 
due to Fisher (quoted by Lewis and MoIntoeh), we 
then find & probability of 0-06 that 26 pairs will 


have a oo on coefficient > 0-97 ; for 52 pairs 
the probability is 0-008. These figures are to be 
compared with the probabilities 0-486 and 0-148 


respectively given by them. The considerable differ- 
ends between chase figure arise hero, aa in the Fourier 
analysis considered ve, from the fact that they 
omitted to eliminate the trend in the pressure data. 
Concerning the values of e, it might be argued that 
such a difference in degree of conservation is evidence 
against direct physical connexion between the 

meters. However, too much significance should not 
be placed on-the actual values, since (a) we have 
here only & very limited sample of data, and (b) the 
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accuracy of measurement of fE is somewhat lees 
than that of p, and this diminished degree of accuracy 
in itself tends to reduce the calculated value of e. 
The fact that the e’s are different and that the 
correlation coefficient between Ap and AfH is not 
particularly large may perhaps be taken to indicate 
that there is little direct physical connexion between 
the variations in p and fH, but that both might be 
affected by a common extraneous cause. 
W. J. G. Beynon 
s G. M. Brown 

of Physios, 
University College of Swansea. 
1 Lowla, B. P. W., and MaIntosh, D. H., Waters, 170, 488 (1962). 
3 Beynon, W. J. G., and Brown, G. M., Nature, 197, 1012 (1951). 
' Appleton, H. V., and Ingram, L. J., Mature, 188, 548 (1935). 
‘Kendall, M. G., J. Roy. Stat. Soc., 108, 03 (1945). 
"X d E G., “The Advanced Theory of Statistios’’, chapter 80 
“Kendall, A Pn Tost. Eognomis and Poolal Bed., OREO 

9 (Camb. Univ. Press, 1946). 
Bartels, Jy Se ee Geophysik, Fiat Review 


Wa should like to make the following comments 
on the communication by Beynon and Brown. 

(1) The fact that the correlation between K indices 
i dui nues enr RE eee over the iod 
under discussion cannot ‘di it the establi 
relationship”, because this correlation is known to 
persist as more and more date are taken; the lack 
of i is due to the smallneæ of the sample. 
(In , the correlation coefficient between fF2 and 
corresponding daily sums of K indices was — 0-21, 
that is, almost the same as that between p and AFE.) 

(2) The use of correlograms adds nothing to the 
previous graphical representation of smoothed varia- 
tions, ‘since no numerical signi test is applied. 

(3) The differences between our resulta and those 
obtained by Beynon and Brown result from their use 
of values of Ap rather than p. We did not overlook 
the fact that there is an downward trend 
in the pressure data, but we did not on that account 
use Ap instead of p for the following reasons. The 
monthly means of fE closely depend on the sun's 
zenith angle, and the variation of fE with factors 
other than the sun’s zenith angle is clearly beat oon- 
sidered by taking depertures (AJH) fram the smooth 
curve joining the monthly means, as was done in 
both analyses. In contrast, preasure at Kew shows 
no annual variation &soribable to a simple physical 
cause: monthly means of p at Kew are widely 
soattered for corresponding months from year to year, 
and the long-period means show & small and irregular 
annual variation. An apparent ‘trend’ in any in- 
dividual period is consequently as much a part of 
the true variability of p as are the ‘departures’ (Ap) 
from the ‘trend’, and should not be eliminated before 
applying numerical testa. (It may be remarked that 
in Beynon and Brown's original paper p, and nob Ap, 
was plotted and discussed.) 

(4) It is difficult to conceive the possible nature 
of & physical agency responsible for causing world- 
wide variations in fE and simultaneous—but 
dearhinally very sestrioted.- Merge variations tn miriadi 
pressure. We would re-emphasize that this difficulty 
makes it very necessary for the p and Aff variations 
to be shown to be much closer than may be explained 
by the method of choice of this particular period, 
namely, the sequence of four maxima in p at 27-day 
in . We oonsider the facta as presented in our 
analysis to be entirely compatible with a ohanoe 
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genoral similarity of p and Af# with therefore no 
common physical cause. 

(5) dent evidence of the existence of a 
direct effect of variations of solar radiation on those 
of surface preasure is given by the resulta of a study 
we have made of preasure-recurrence tendencies. Our 
method followed that used so successfully by Chree 
and Stagg! for demonstrating the effect of the solar 
rotation renee on geomagnetic disturbance. Two 
days of olearly defined mid-day pressure maximum 
at Kew were selected for each month in the period 
1926-50. Independence was secured by ensuring that 
no two maxima in the whole pressure series were 
nearer than 7 days. The statistical variation of 
pressure was then determined from 6 days before 
to 88 days after the 600 selected pressure -peak days. 
The variation of pressure was also determined around 
600 preasure-trough days selected in a similar way. 
The resulta are shown in the acoompanying graph, 
in which the standard errors of the means are 
indicated. 

The curves indicate complete randomness in the 
occurrence of lengths of interval separating pressure 
peaks and also in those ing pressure troughs. 
Subdivision of the data according to season and sun- 
spot epoch gave similar results. It may be noted 
in particular that in neither case is there evidence 
of any systematic pressure effect after an interval 
of about 27 days. The method of analysis is inde- 

of changes of phase or intermittency. 
and Brown state that in many years they 
have found no recurrence of the large 27-day preasure 
variation: our result shows that an oscillation of 
about this length had no more than random occurrence 


during 1926-50. 


Mri Office, 


1 ghree, O., and Btagg, J. M., Phul. Trens., A, 837, 21 (1927), 


R. P. WALDO LEWIS 
D. H. Molxrosn 
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LETTERS TO THE EDITORS 


The Edstors do not hold themselves responsible 
Jor opinions expressed by thew correspondents. 
No notice ts taken of anonymous communications 


Functional Relations of the Adenohypo is 
and Hypothalamus ils 


Taa means by which the distalis ` of the 
adenohypophysis (‘the anterior bbo of the pituitary’ 
or ‘anterior lobe’) adj ita secretions to the 
requirements of the continue to be the subject 
of much inquiry and tion. Apart from the 
reciprocal interaction of the anterior lobe with such 
endocrine organs as are under its control (for example, 
the adrenal cortex and gonads), it is generally 
that the gland is able to respond to changes which 
are mediated through the nervous system. For 
exemple, it is known that the reproductive organs 
of the ferret, which in Great Britain breeds only 
between March and August, can be activated during 
the winter months if the animal is exposed to addi- 
tional light. This mse is dependent on the 
presence of (a) the retina, (6) the pituitary, and 
(e) indi rms and the presumption is that nerve 
impulses, first tranamitted along the optio pathways, 
in some way stimulate the anterior pituitary to 
secrete gonadotrophio hormone. Unfortunately, 
to track the actual pathways by which the 


ee ETE Moreover, while it 18 
definitely establi that the whole neurohypophysis 
is innervated by hypothalamic nuolei, there is no 
Rae that nerve fibres reach the pers distalis 
of the adenohypophysis from this region of the brain". 
Buch sympathetic and parasympathetic fibres as 


enter it on the walls of the blood-vessels are usually. 


assumed to be mainly vasomotor in function’. 
Attention has recently been focused on the hypo- 
jal-portal system of vessels aa the controlling 
between the pituitary and the hypothalamus, 
and in elaborating this view Harris has #4 
that impulses from the hypothalamus, which is oon- 
nected by fibre tracta to most parte of the brain, 
stimulate the secretion of some 'chemotransmitter' 
substances within the median eminence in the floor 
of the third ventricle, and that these then pass down 
the portal veasela into the sinusoids of the anterior 
pituitary to modulate the activity of the secretory 
cells of the pituitary. Harris, whose 
ls rais or nud ee RNC. 
that the of normal anterior 
funotion seotion DC UE Deer MGR ae 
to the reconstitution of the portal vessels ; ine 
indicates that pituitary function is soarosly likely to 
be normal if the vessels do not 

Some general issues which ts be aaia 
this attractive hypothesis is to be sustained have 
been discussed elsewhere’. The present and reltm- 
inary hote describes certain experimenta which show 
that ferrets can become œstrous as a result of 
artificial illumination in the winter even after the 
elimination of the hypophysial-portal system of 
vessels. 

In these experiments the pituitary stalk was divided 
by means of an operative procedure described else- 
where’. In some animals the stalk was just sectioned ; 
in others & small of muscle was 
inserted between the pituitary and the base of the 
brain ; in a third series, & smali piece of waxed paper 
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was used instead of muscle. With few exceptions, 
histological examination showed that the paper had 
been elmminated from the wound some time between 
the operation and autopsy. 

Seven of twenty-three ferrets submitted to these 
procedures, and in which the stalk had been oom- 
Pistas sectioned (with the consequent disappearance 
Pari DD E MATIS e 

illuminated by means of electrio light 
dun ue Sine ORBE In all these animals the 
distal end of the proximal stump of the stalk had 
become either adherent to the superior surface of 
the anterior part of the pituitary, or closely connected 
to it by reaction tissue. In both cases there was a 
clear anastomosis between the vessels in the two 
structures. In most of these seven animals the 
pers distalis was.smaller than normal, and the 
arrangement of its constituent oells also appeared 
abnormal, 

The remaining sixteen animals came into heat. 
In six, histological examination of the base af the 
brain and the sella turcica showed that the stalk 
had been incompletely severed, and that the processus 
infundibularis had not involuted. In the remaining 
ten, the stalk had been completely divided, and the 
processus infundibularis had diss In most 
of these the proximal stump either become 
adherent to the pars distalis, or the two had become 
connected by means of reaction tissue. In & few 
of these it oguld safely be said that the vessels in the 
stalk, including portal vessels, had re-established a 
connexion with the sinusoids of the distalis. 
In others, the anastomosis was more doubtful, and 
it was possible that, in addition to communicating 
with the sinusoids, vessels of the stalk were also 
anastomosing directly with veins m the surrounding 
sinuses. 

In one critical case, however, the- pars tuberalis 
had been so severely damaged that it waa neither 
possible to recognize cells which could be designated 
aa tuberalis cells, nor the primary loops of the portal 


“veels. In another ferret, paper, new bone aad 


fibrous tissue intervened between the pituitary gland 
and the part of the brain anterior to the base of the 
stalk, there being no trace of any vascular connexion 
between the two. Both these animals reacted to 
po by becoming cstrous. 

A detailed account of these experiments will be 
published elsewhere. They show that the gonads 
Df the forret will respond to additional lighb during 
the winter, when there appears to be no possibility of 
impulses emanating in the retina being transmitted via 
the hypothalamus to the pars distalis of the pituitary, 
either directly & nervous pethway, or indirectly, 
through the pituitary-portal system of vessels. Our 
experiments do not give any indication of the way in 
which the response is mediated, and we are continuing 
our study of this essential problem. 

A. P. D. THOMSON 
Å B. ZUCKERMAN 
Department of Anatomy, 
University of Birmingham, 15. 
April 11. 
nt fig, La BD). enn, J-M, J. Anat TB 106 (1010): 
* Vazques- and Willams, P. O., Ciba Found. Coll. Endo- 
ermal., 4 (i088). 
? Harris, G. W., J. Physiol., 107, 418 (1048). 
‘Herma, G. W., Ciba Found. Goll, Hndoorinol, 4, 106 (1982). 
*Zockermen, 8., Cibe Found. Ool. Hndoerinol, 4, 313 (1052). 
*Thomeon, A. P. D., J. Endoorinel., 8, 134 (1052). 
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Therapeutic Action of Glutathione and 
Mercaptoethylamine against a Lethal Dose 
of X-Rays 


Ir has been shown that the shielding of the liver 
tn situ protects 78 per cent of a group of rata against 
a dose of X-rays which is 100 oent lethal after 
fifteen days for the control ani . E. B. G. Barron! 
showed that glutathione had & protective action in 
mioe when injected before the lethal irradiation. 
Baoq and his oo-workers* have shown that B-mer- 
captoethylamine protects mice against a lethal dose 
of X-rays when this compound is injected into the 
animals immediately before the total body irradiation. 
We have been able to confirm these results in ratet. 
On the other hand, the B-meroaptoethylamine is 
completely inactive when given even immediately 
after the exposure to & lethal dose. 

The of this short ooammunioation is to 
ics" tlie Qharipestts adain of seduded utathione 
and of B-mercaptoethylamine inst & | irredia- 
tion when the rata have the liver area shielded during 


the exposure. Six of twenty-four rats each 
havo been. readied over the onime body with & 
dose of 1:130 r. measured with the Viotoreen X-ray 
condenser r.-meter. The apparatus used is a 250-kV. 
Maximar X-ray machine of the General Electrio Oo. 
The distance antioathode— animal is 55 am., the volt- 
age 180 kV., 15 m.amp., with no secondary filter. 
The first group of rata waa irradiated over the entire 
body. A second received the same dose, the 
liver area boise aliel with & lead foil of 5 mm. 
thickness protecting an area of 5 om. x 8 om. 
to the liver region. A third group was 
irradiated aa the second group (liver region protected) ; 
irradiation, 6 hr. and 12 hr. later, with an intra- 
i dose of 7 mgm. of B-mercaptoethylamine. 
fourth group was irradiated over the whole body 
like the first but rer es darc c 
aliylamning asthe abtrnaus of he thinl . The 
zroup was irradiated aa the second group region 
protected), but the animals were injected intraperiton- 
sally with 12 mgm. of reduced glutathione imme- 
diately after the irradiation, 6 hr. and 12 hr. later. 
The sixth waa irradiated over the whole body 
ike the; annals: of the sb pau, utere miono 
with reduced głutathione as were the animals of the 
Hth group. ‘The number of survivors is shown 
in the acoompanying table. 
This type of experiment was oerried out twice 
with the same general resulta, and shows that reduced 
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glutathione and B-mercaptoethylamine have & thera- 
psuuo Soban when Hiogved ind rata Sxposed iO n 
ethal body-dose of X-rays if the liver area is ahielded 
during the exposure. 

We have repeated the experiment with rata havi 
an equivalent area of the costal region pro 
during the irradiation. In such conditions B-mercapto- 
ethylamine has practically no therapeutio action. 


Department of Radiobiology, 
Oenoer Institute, 


1 


Lambert, G., Maisin, H., and Maisin, J., O.R. Soc. Biel., 
148, Tar (een. 


ee a So Manhattan District Declasslfied peu 481. 
tion Division, 1946.) i i 


* Baeq, Z. IL, and Herve, À., Bull. Acad. R. Med. Belg., 17, 19 (1082). 
Tarh G., Malsin, J., and Mandart, M.,'C.R. Soc. Biol., 146, 1434 
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A Simple Tissue Freeze-drying 


Apparatus using the Principle of Short- 
Sublimation 
Wru imoreasing recognition of the advantages 


of the freexing and drying of tissues for cytochemical 
studies, it is of interest to describe a cheap and 
efficient drying apparatus which has been in con- 
The dryer works on the prinoiple of short-peth 
sublimation! and is constructed of x’ glass. The 

tissue is placed in the bottom of the drying 

(A), which is immersed in an ethyl oxalate/ 
solid carbon dioxide mixture giving a temperature 
of — 40° O. The top of the chamber is then placed 
in position and the system evacuated by a commercial 
ittusion rper ponp: The condensing 
finger is with liquid air or nitrogen, whioh 
cools the condensing surface B, placed 8 om. away 
from the tissues. The operating pressure is 10-* to 
10+ mm. ; giving & mean free path for the 


mercury, 
water molecules of about 50 cm. This permita 
straight-path sublimation of the water molecules 
fram the specimens to the condenser. At the end 
of the drying time, the drying chamber is slowly 
warmed by hot water to & tem 
. the melting point of the 


just &bove 
wax used. The 
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previously degassed wax in C is just melted and 
then poured on the tigsue by rotating C in ite socket. 
After a short interval, the vacuum is released and 
the tissues blocked out. 

In our original model the embedding wax was a 
ming to the bottom of the drying chamber during 
the ing cycle; but it acted as a thermal insulator 
between the bath and the tissues and also required 
a long time to melt when em ing. 

Mouse tissues such as liver, kidney, gut, spleen 
and creas can be dried in seven hours at — 40? O. ; 
but in our hands human tissue (post-mortem) requires 
twenty-four hours drying for the best results. This 
need for longer ing times may be due to post- 
mortem changes, and biopsy material may dry 
P spa Fatty materials, such as some akins and 

ovary, ire & longer drying time. When it is 
necessary io ight, the cold trap is filled 
with very finely solid carbon dioxide and a 
little acetone added. In this way the trap remains 
cold for at least fourteen hours, whereas the usual 
aostone/carbon dioxide mush does not last as long. 
As a precaution against accidents, the apparatus 
is shielded in use by wire gauze. If short drying 
times are not essential, the diffusion pump may be 
- dispensed with. ' $ 

The main advantages of this dryer compared with 
other recently described designs? are its cheapness, 
robustness and simplicity. 

We wish to thank Mr. V. O. Conlay for his helpful 
criticism. 

L. O. Burras* 
of Morbid Anstomy, 

Hospital for Sick Children, 

Great Ormond Street, 
London, W.C.1. 


L. G. E. BEL 


Department of Zoology, 
King's College, 
University of London, 


* Present address: 
Hospital Medical School, 
1 Ball, L. G. H., Int. Rev. Oytolegy, 1, 85 (19,2). 

a H., and Hamil J. B., Amat. Rsc., 107, 448 (1960). 
i ÈA ore EN 108 (1081). Gin ook felon: 


The Ratio Molars/Premolars in Perisso- 
dactyls 


Ix the course of & study of the European Htpparion}, 
it was found that the ratio of the length of the 
molar series to the length of the premolar series 
i constant within that us. It 
-eight 
i and 
fallmg between 80 and 89. It 
appears to be independent of the length of the 
tooth-row. 

From Osborn’s review of the American Equidm’, 
approximate values of the index M/P x 100 have 
been estimated for the principal members of that 
family. The first of them (MesoMppus and Mio- 
héppus) show some high indices (96-109); but, in 
those primitive types, if P! is inoluded in the pre- 
molar series, the index falla to the range of values 
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90 





30 50 70 92 
2. The same ratio as in Fig. 1 In the Titanotherids (olrolea) 
Higperton, Ordinate :} 


110 mm 


in the Hquide. Black dots, molars ; 
abaci. 


found in more advanced forms (about 78-90) or even 
lower. Thus, the ratio M/P has tended to remain 
constant despite the loes of the first premolar; in 
other words, the series P* + P? + P* is playing in 
later forms the part of P! + P*+ P? + P* in earlier 
forms (Fig. 1). 

That some individuals of Mesoléppus and Mio- 
Mppus have indices higher than 100 that 
there may have been & trend which has very 
soon abandoned by the Equids. This earlier trend 
may have been retained in other families of Perisso- 
dactyls. Indeed, in the Titanotherlds, as described 
by Osborn’, the evolution of the dentition has followed 
& oourse ite to that seen in the Equide. The 
index M/P x 100 is always greater than 100, and 
often reaches about 200. That the two families, at 
first near each other, have steadily diverged in the 
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course of their respective evolutions, may be shown 
by plotting the lengths of the series as in Fig. 2. 
` P. L. PrgroT 
Institut pour la Recherche Scientifique 
en Afrique Centrale, 

Oostermansville, 

Belgian Congo. 
t Ptrlot, P. LL, A Study of the Buropeen Bipparion”, Untrensity of 

London, . thesia, 1948 ( f 

1 Osborn, H. F., Mem. Amor. Mus. Nai. Hist., N.B., 2, Pt. 1 (1918). 
3 Osborn, H. F., U.B. Geol. Survey, Mon. 55, 1 vol. (1919). 


Light Emission and Li Perception in 
Specles of Diadema 


TxAT echinoderms are sensitive to light has been 
generally but the nature of their photo- 
receptors has been the subject of many oonflioting 
statements, sometimes based wholly on inadequate 
evidence. This is especially go in the echinoids, one 
family of which, the Diadematids, possesses several 
members which are sensitive to light!-*. 
Light emission haa also been attributed to the species 
of Diadema”, but this haa algo been questioned! and, 
in the case of Diadema setosum (Leske), denied’. 

I have examined several hundred individuals of 
varying ages, of the allied species Diadema aniillarum 
Philippi, at various times of the day and! year, but I 
have never seen signs of phosphorescence. There 
is a striking iri on the test, however, 
especi y in young forms, appearing in bright light 
as thin lines*-!* or spots of brilliant blue which 
correspond closely in distribution with the similar 
iridescent spots described in D. setosum, and with 
the areas that have been described as phosphorescent". 

In sections through the test of D. antillarwm, these 
areas are di by the presence of the re- 
markable organs shown in Figs. 1 and 2. Each is 
composed of aingle or clustered units containing more- 
or-leas regularly arranged plates (pl.) which at once 
recall those of iridophoree!!. It seams likely that the 


and their figures appear in standard zoological text- 
books, despite some hesitancy as to their accurasy™*. 
In D. antiTlorwm, which is extremely sensitive to 
a oan find aihir g poep AE em 
retina in these structures, ich are much more 
reminiscent of olustera of iridophores than of eyes, 
a suggestion that agrees well with the iridesoenoe 
observed in the areas where they are located. 

i evidence as to the relative sensitivity 
to light of various parte of the surface gives no sup- 
port to the idea that theee structures are eyes ; for, 
using the production of the spine reflex* as an index 
of sensitivity toward changes in intensity of illuming- 
tion, it is found that, on obliterating minute light 
spots projected on to various parta of the surface, the 
whole surface of the test (including the swollen spine 
bases) is sensitive to suoh changes, but the para 
bearing the blue lines or spots are much the least 
sensitive’. If, therefore, these are photoreceptors, they 
are clearly not signifloantly involved as such in the 
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Fig. 1. Vertical section 

ome Piadena E 
stained by Mamon 
counterstained Mallory’ 


method for the argen 


s triple stain. Approx. x 500 


. $. Vertical section through a single iridophore of the same 

ual accompanying m (ch.), the 

contents of whieh oan be seen to have discharged by 

the action of the fixative. Fixation and as aboro. 
Approx. x 500 


3. Vertical section through a developing Iridophore from the 
antillarum (diameter 


animal’s most striking and characteristic response to 
light. 

Fully in agreement with this is the recent discovery 
that & very young form (diameter of test 2-5 mm.), 
in which the iridescent areas were few and very 
imperfectly formed (Fig. 3), showed a clear nge 
to shading on the part of the spines, pedi iso 
and suckered tube feet ; though it must be admitted 
that the spine jerks were feeble and lacked the 
co-ordination characteristic of older forma. More- 
over, so far ag ordinary histological methods (fixation 
in Bouin's fluid followed by staining in hmmatoxylin 
and eosin) may be oonaidered of value, they fail to 
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reveal any direct connexion between many of these 
organs and the nervous system, for the superficial 
nerve layer (n.J.) so readily demonatrable imme- 
diately beneath them in older forms by a similar 
technique is & incomplete and missing 
from considerable areas of the interambulacra (Fig. 8) 
which bear these structures. It is highly significant 
that the absence of special nerves to the organs, in 
older individuals of D. setosum, has been mentioned 
by authors who regarded them as eyeg*. 

For the present, therefore, I find no good reason for 

ing these structures in D. onillarum as eyes, 

and in view of the obvious close relationship between 

D. antillorum and D. setosum, the matter clearly 
ires re-investigation in the latter form. 

It is suggested that the organs in D. antillarum 
are iridophorea, and reflect light on to the neighbour- 
ing areas which are more sensitive to changes in 
light intensity. This function would be especially 
useful in the deep reoeeses between the spine bases, 
and ib is here that large masses of them are found. 
The iridophores would be effective only when the 
melanin in the chromatophores (which always &ooom- 
pany the iridophores (oh., Fig. 2) ) is largely concen- 
trated ; for when fully di the iridophores are 
covered, This would perhaps, in part, account for 
the fact that the animal becomes more sensitive to 
shading as the light fades, for it is then that the 
melanin becomes oonoentrated!*. If the spine reflex 
is regarded as part of the general defensive reaction 


increased sensitivity in fading light becomes obvious. 


N. Mororr 
Department of Zoology, 
University College of the West Indies. 
Oct. 8. 
MEN y “i Monograph of the Eohincides”’, 8, 1 (Copenhagen, 
* v. Uexkull, J. Z., Biol, M, 315 (1897). 
* Heu, O., Arch. ges. Physiol., 180, 1 (1914). 
* Sarasin, F., and Sarasin, P., Brped. Natur. Forsch, Oeyion, 1, i (1887). 
*Dehigren, U., J. Frenkka Ins., 181, 877 (1910). 
“Allott, N., Biel. Bull, 99, 820 (1950). 
TDideriain, L., Arch. f. Natwrpssch., B1, 15 (1965). 
3 Mortenson, Th., Bull. U.S. Nat. Mus., 74 (1910). 
' Delgado, y Wines, B., Mew. Sec. Owb. Hiw. Nat., 11, 251 (1917). 
19 WwIDoGQ, N., Nature, 170, 525 (1062). 
n Behifer, W., Z. Fellforeck., 87, 212 (1937). 
u Onénot, L., Arak. do Biel, 11, 318 (1801). 


Fructifications associated with Mycorrhizal 
Strawberry Roots 

Roor infections by vesioular-arbuscular mycorrhizal 
fungi have been reported in many plants for more 
than half a century. With the exception of one un- 
confirmed report, reproductive stages of these fungi 
have not been described}. Numerous attempts to 
unsuccessful, and myvcelial transplants unattached 
to a piece of infected plant tissue have never sur- 
vived*. Butler? pointed out the olose relationship 
of the vesicular-arbuscular myoorrhizal fungi to the 
End and concurred with Peyronel’s view 
that are probably members of this family. 

In 1951, fructifloations of the Endogone type were 
found attached to mycorrhizal strawberry roots 


Econ dae ot petal 
inside the stra 
established (Figs. 1-8). 
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(1) Hyphal connexion between fructification (4) and`strawberry 


Toot a 
2 of Mela at polit Toot 
(3 Tongla ia oommeetng of entry into 
fungus fndlds E Toot, pesi in (2) ra de rM] 
parts of the fungus - 


as light-brown spherical bodies, up to 1 mm. in 
diameter. consist of & loose weft of hyphm 
containing y two to six, but sometimes to 
thirty-two small spores, 92-197 p in diameter. "The 
Spore are distributed at randami inside: the. weft: 
ture spores are yellow to brown, with a thick 
endospore and & thin exospore wall. This, according 
to Kanouse*, is & characteristic of the Endogonsces. 
Inoculation experiments are in progress to syn- 
theaize mycorrhiza under controlled conditions, using 
the fruit bodies and sterilized spores excised from 
these to provide the fungus constituent. In these 


germinate . 
resulte of these experiments will be reported else- 
where. 
Barsana Mosam 
East Malling Research Station, 
East Malling, Kent. 
Nov. 4. 


1 Peyronel, B., Hull. Sos. saposl, Fr., 890, 119 (1023). 

* Magrou, J., Res. Gon. Bot., 68, 40 (1946). 

* Butler, H. J., Trens. Brit. Mycol. Sos, 88, 274 (1980). 
*Kanouse, Beale B., Mysolegia, $3, 47 (1036). 
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Aggregation in Cellular Slime Moulds: in 
. vitro Isolation of Acrasin 


In Dioyostelsum and Polyephondylsum, members 
of the Acrasies, there is an aggregation stage in 
which previously independent amcboid oells stream 
towards oertain oell clumps, which thus act as 
pol ene ee ue de cipue m cetus. 
bodiee', Oommunication between the centres 
the reacting cells is through the external medium. 
Bonner! produced indirect evidence that a chemical 
diffused outwards from the centres, setting up & con- 
centration gradient by which the separate oelle 
oriented thameelves ; pointing out that isolation $n 
vitro would be the final proof of the chemioal’s 
existence, he named it 'aoresin'. 

Pfützner-Eokert* olaimed that sensitive amobs of 
D. muooroides would move towards & cell-free block 
of agar on whioh centres had rested. My own re- 
peated attempts to get orientation to an artificial 
gradient set up by such an agar block, or by drops 
of water which had bathed centres and then been 
absorbed on agar or sucked up a capillary tube, were 
unsuccessful. Theoretical argumenta and experi- 
mental observations both suggested that acrasin was 
short-lived, the active molecules probably having & 
mean life of a few minutes. If this were so, it would 
be neceasary.to renew the head of an ‘artifloial 
gradient at frequent intervals in order to demonstrate 
orientation, This was finally achieved by sandwiching 
amosbss between an agar block and a glass slide; 
drop by drop, washings from living centres were then 
rapidly and continually transferred to the meniscus 
aa ad the block: «wheres tiie aeraain they contained 
diffused into the interior. Chemotaxis now occurred, 
sensitive cells moving not towards & point, as in 
normal aggregation, but parallel to each other 
towards the nearest edge. 

To study the stability of acrasin, the washings 
Tega, per cuerda goi ras desea 
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mmevoidebie dcntainad a few loose cells from the 
bab eui Se her leder A ae eee ie 


that looge cells which had been carried over 
were playing any pert in setting up the gradient. 
It was later found that if the washings were frozen 
within a few seconds. of collection their activity was 
retained indefinitely, though lost as rapidly as before 
when were returned to room temperature. No 
viable cells survived severe freexing. 
X DUE Eee eee 
preserving it made possible a wide variety of 
ments. Studies were made of conditions under 
Borasin was secreted ; M chee TD 

&mobe ; and the rate of decay of acrasin 


‘As two mixed species of Dictyostelium form joint 
a ee ae 
okysphondyisum. each genus forms its own‘, it 
might be expected that acrasin would be genus- 
specific. I examined D. discoideum, D. mwooroides, 
D. gigonieum, D. and P. violaceum. 


Dictyostelsum 
pected, to washings obtained from any Diotyostelisam 
centre; but they also oriented themselves to wash- 
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ings from P. centres. This seamed to indicate that 
acrasin was not specific; but further work showed 
that specific Polysphondylium- end Dt 
&arasina, which oriented the corresponding calls, did in 
fact exist. Young P. centres and streams made only 
P-acrasin and attracted only P. cells. ee 
stage of development, P. centres poner 
D-acrasin too and then attracted BP. i» D. 
cells; for technical reasons, only oentreg of this 
later stage oould be bathed to yield aoraain solution, 
and this oriented both cell types. D. centres did not 
attract P. cells, except old ones at short range ; 
probably D. oentros made only D-acraain, which had a 
week effect on specially sensitive P. calla. The be- 
haviour of P. centres was remarkable, for as they 
to make D-acrasin their production of P-acrasin 
fell off; that is, they manufactured a foreign chemical, 
to which most P. ocells were chemotaotioally insensi- 
tive, apparently at the expense of their own. It may 
be that D-acrasin takes some other role, as yet unt 
known, in both genera; whatever the explanation, 
the distribution of sensitivities and powers of syn- 
thesis suggest that Polysphondylium evolved from 
; this is consistent with the morpho- 
logical evidence. 

Summan and Noél’, and Sussman’, have shown 
that initiation of aggregation is a special process, 
and this confirms my own views based on quite 
different evidence. Once it is that 
different acrasins are made at different stages of 
development, the possibility must be considered that 
some initiation factors are further slight modifications 
of the basic acrasin molecule. 

B. M. SHAFFER 


of Zoology, 

University, Cambridge. 
1 Oltve, H. W., Proc. Bewon Sos. Wat. Hist., 30, 451 (1902). 
* Bonner, J. T., J. Bmp. Zool, 106, 1 (1947). 
* Pfutzner-Eckeri, R., Arakis Exiwiokiwngemoohanik, 144, 381 (1050). 
'Raper, K. B., and Thom, O., Amer. J. Bet., 28, 60 (1941). 
* Sussman, M., and Nol, H., Bid, Bul., 103, 250 (1952), 
' Summan, K, Biel. Bull, 103, 446 (1952). 


Intolerance of Di ic Twin Lambs to 
Skin mografts 


Ir has been shown that homografts exchanged 
between dizygous cattle twins may often survive 
indefinitely in spite of the fact that grafts exchanged 
between full lings other than twins, or between 
calves and dam, have not been found to survive 
more than twenty days after transplantation!4™, This 
anomalous tolerance on the part of dixygous cattle 
twins is thought to have the same origin aa their 
conformity of red-oell agglutination types*, namely, 
the conftuence of their fostal circulations. The pur- 

of the present inquiry was to determine whether 
sheep twins are also tolerant to grafts of 
each other’s akin. 

The same methods were used as have been described 
for cattle’. Pinch grafts were taken from the shaved 
dorsal surface of the ear and fitted into recesses cut 
to receive them in a shaved area of the animal’s side, 
just below the withers. The grafts were covered with 
tulle gras, & layer of sterile gauze and a pad of cotton 
wool. These dreasings were held in place by a “Lasto- 
net’ bandage which completely surrounded the animal, 
The was secured by rubber latex solution 
(‘Copydex’) and Michel suture clips. With cattle, a 
heasian covering is used for protecting the bandage ; 
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but this was not thought necessary with sheep as 
their wool seamed to provide sufficient protection. 
A a wena ARS a subcutaneous injection of 
2-3 0.0. 0 2 per cent ethooaine hydrochloride was 
given as an angethetio. 

Two Scottish blackface ewes with twin lambs by 
a Cheviot ram or rame were available. The ewes were 
unrelated ; but it is possible that all four lamba were 
half-aibs. The ewes were both about six years old. 
Ewe 27, dam of lambs 92K0 and $2K8, weighed 
112 Ib. and had lambed on March 29, 1052 ; ewe 129, 
dam of lambs 92K4 and 92K5, weighed 104 Ib. and 
had lambed on March 26, 1952. AJ skin in 
were made on April 30, 1952, when. the lambs were 
about five weeks old. 

Four grafts were put on to each animal in a square, 
thus : . 
: 1 1 


3 4 


On lambs, position No. 1 was by an auto- 
No. 2 by akin from an ted ewe, No. 3 
akin between dam and and 


No. 4 by akin exchanged between full-sib twins. On 
ewes, the arrangement was the same, that 
aca ie 4 was occupied by akin from the second 

The grafta on ewe 27 and her lambs behaved 
ag shown in Table 1. The graft from the unrelated 
ewe 129 on to lamb 2K8 was lost by faulty healing, 
and the resulting scab obscured the fate of the 

autograft. 





T Indicates survival and — mdioates a breakdown in 7-14 days 


The parallel series of grafts on ewe 129 and her 
lambs gave the results shown in Table 2. 





Of the six independent autografts, all, except the 
two lost for technical reasons, survived. At the end 
of a month they were perfectly established and 
healthy. That on ewe 27 was particularly well 
defined, as ib consisted.of black ear skin and carried 
a good crop of hair easily distinguishable fram wool. 
The remaining live a on the lambe consisted 
of white ear skin which was less conspicuous but 
carried white hair instead of wool and were readily 
differentiated from the soars left by the nei i 
homografts. All homografts broke down rapidly, and 
fourteen days after the operation only dy 
remained. It has been assumed that the like-sexed 
pair is dixygous. This is justified by the established 
rarity of one-egg twins’. 

These obeervations make it improbeble that, in 
sheep, homografts between dirygous twins will sur- 
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vive transplantation. Acco , Bkin interchange 
foul he uod da e ANNUS qutd COL Gx caaceveods 
twinning in sheep. The intolerance to homografts 
shown by two-egg sheep twins contrasts with the 
tolerance shown by two-egg cattle twins, a difference 
which is no doubt associated with the fact that free- 
martins oocur in cattle but not in sheep. 


„G H. LAMPKIN 
Animal Research. ion, 
6 South Oswald 
Edinburgh 9. 
Nov. 6. 
r 
Anderson, D. im. H., Lanfpktn, G. H., and Moedswar, 


Des: nc R. B t Lampkin, G. F- Mice P. B., , aod Williams, 


* Owen, B. D., Beience, 108, 400 (1945). 
“Ovia De Davis, H. P., and Morgan, R. F., J. Hered., 87, 291 


J L A., Lanterubshigeboians Annaler, 
hanion, n. 55 sti, 


Alteration of. pH in the Sheep’s Oviduct 


DunrxG previous work on the oviduct of the sheep, 
evidence was obtained which suggested that a change 
of pH might be associated with the cyclical changes 
of mucin secretion! in this duct. In a further 
investigation the pH of the oviducts of seventy sheep, 
recovered at slaughter from the abattoir, was de- 
termined by using Lovibond’s comparator. This 
material covered all stages of the wmatrous cycle. 

The oviduots were examined within 45-60 min. 
after death. One oviduct of each animal was washed 
out with 1 o.c. of double-distilled water, then a 
further amount of double-distilled water was added 
to the washing to bring the total amount of liquid 
to 10 o.c. The first ten oviducta showed a pH with 
the universal indicator between 6 and 7; therefore 
in all further work bromthymol blue (pH 6-7-6) 
and methyl red (pH 4-2-6-3) imdioators were 
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ubtful cases, however, it was found that the pH 
of the oviduct was more reliable than the naked eye 
diagnosis. 

After standing for about two hours, it was found 
that the pH. of the specimen fell to 6-2 regardless of 
the phase of the cycle and the temperature of the 
refrigerator 


The question arises whether this pH has any 
connexion with the conditioning factor* which enables 
the spermatozoa to penetrate the zona pellucida. 

R. Haver 
Department of Histology and Embryology, 


ature (171, 760 (1963)]. 


ature, 168, 007 (1051). Austin, C. R., Nature, 170, 
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The Shark, Isurus oxyrinchus, in South 
African Waters 


Tum isurid shark, Isurus ovyrinchus Rafinesque, 
1810, although most closely related ‘td the Indo- 
Paoiflo I. glauous Müller and Henle, 1841, is appar- 
ently constantly and clearly differentiated in certain 
features, notably the height of the dorsal fin and the 
relative length of the head from snout tip to pectoral 
origin. Primarily of tropical and subtropical oceanic 
waters, this species has hitherto been known from & 
wide range in the Atlantio both east and west. It is 
extremely virile and vigorous, and is & game fish of 
repute much sought after by anglers. 

Although known in mid-Atlantic at St. Helena, 
there has hitherto been no positive coastal record 
from West Africa south of about 12? N. The dis- 
covery of a specimen of undoubted I. : 

, off Algoa Bay (about lat. 84? S., long. 


26° E.), 15 therefore of considerable interest. This i8 
obviously & young specimen (see Figs. 1 and 2) whioh, 
taken on a line, gave the angler a spectacular fight. 





Fig. 1. Jeurus oryrinchus Bofinesque, 1810, d, 1,180 mm. total length, taken in Algoa Bay, South 





Fig. 2 


The specmmen is & young male, total length 
1,180 mm. The following, are percentages of total 
h: body to upper caudal pit, 80-0; depth of 
at dorsal origin, 16-4; distance fram snout tip 
;0 (1) first gill slit, 20-4; (2) pectoral origin, 25-6; 
3) first dorsal origin, 88-0; (4) pelvic origin, 56-0; 
5) second dorsal origin, 70-3; (6) anal origin, 72-2; 
7) line connecting nostrils, 5-1; (8) front of mouth, 
}-55. The internarial distance, 3-9; diameter of eye, 
6; the interorbital, 6.0; width of mouth M bese 
wight), 7-0; height of first dorsal, 8-85; ita i 
4&2; distance from hind margin of eye to fourth 
ill slit, 17-5. 


NATURE 


977 


There are thirteen teeth on each side of each jaw, 
the third upper smaller, the front two on each side 
Jonger and more slender than all others. The body 
is coloured mteel-blue above, white below. Weight 
25 Ib. 

From information since received, it seams that this 
species may be not uncommon in South African 
waters. 


Department of Ichthyology, 
Rhodes University, 
Grahamstown, 

South Africa. 

March 26. 


J. L. B. STH 


Effect of Galvanized Iron on Some Tree 
Seedilngs 


It has become usual in Australian forest nurseries 
to grow tree seedlings in tin-plate tubes 
about 6 in. high and 1-14 in. diameter, which contain 
sufficient soil for up to 
two seasons’ growth be- 
fore final planting. A 
Bhortage of tin-plate over 
recent  yearB caused a 
change to the cheaper 
and more readily avail- 
able galvanized iron. 

Most varieties appeared 
unaffected by the change, 
but some species showed 
a yellowing of the foli- 
age, stunting of growth 
and in some cases the 
death of the seedling after 


six months or more. 
i Typical species affected 
are Acacia speciabilis, Callitris formas, 


tube, when further growth ceased, followed by 
progressive dying beck of the roots until only those 
running straight downwards remained alive. A 
similar, but slower, proceas was seen with the roota 
of species which appear unaffected above ground, 
such as Acacia decurrens, Oasuarina cunningham, 
Buocalypius saligna, Melaleuca bracteata and Tristania 
conferia. Affected seedlings transplanted in time 
may recover, and there is some evidence that er- 
cessive watering may aggravate the trouble. Rusty 
tin-plate tubes or uncoated steel tubes, whether 
rusty or not, are satisfactory. 

There have been reporte that goils with high zino 
contents have given rise to a similar chlorosis with 
other planta; zino absorbed by the plant fixes avail- 
able iron in the tisques so that it is no longer avail- 
able for biochemical proceases. A similar mechanism 
probably holds for chlorosis in galvanized iron seedling 
tubes 


In view of the convenience of galvanized sheet 
or wire as plant containers or protectors, this adverso 
effect 18 not so well known as it should be, particularly 
as there may be some effect not visible above ground. 
It has also been found that to dip the tubes in bitumen, 

“a8 & convenient way of covering the zino, is likely to 
kill the seedlings in tubes so treated. i ta 
being carried out will be published elsewhere 
later. 
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We acknowledge the sasistance of officers of the 
New Bouth Wales Forestry Department in providing 
information and of Mr. E. J. Mansfield in particular, 
who directed attention to the effect. 

J. HAWXINB 
D. I. OAMERON 
Research Laboratories, 
` Lysaght’s Works Pty., Ltd., 
Post Offloe, 
Newoastle, 2N., 
New South Wales. 
Nov. 7. 


Effects of DDT and BHC on Soll 
Arthropods 

UNDESIRABLE changes in the composition of animal 
communities after applications of insecticides have 
become increasingly common phenomena since the 
widespread use of the more persistent chlorinated 
hydrocarbons', With the view of throwing further 
light on this blem, the insecticidal treatment of 
goil was consi to be & convenient experimental 
technique, as special attention could be paid to the 
effecta of the insecticides on the dominant soil 
arthro , namely, Collembola and Acari. 

Replicated plots were treated with (1) 2 oz. per 
aq. yd. of 2 per cent DDT (75-80 per cent p,p’ 
isomer) ; (2) 2 oz. per sq. yd. of 2 per cent BHO 
(18 per cent y isomer); and (8) a combination of 
these. The insecticides were incorporated to & depth 
of 9 in., and after treatment the plots were resown 
with perennial rye grass (L. perenne). Samples were 
taken periodically to a depth of 6 in. and the arthro- 

ods extracted with an apparatus similar to that 

ibed by Salt and Hollick’. 

The census of total Collembola taken seven months 
after treatment is of special interest. Treatment 
totals and the standard error of their differences (all 
expressed as & percentage of the control population) 
were : 


DDT 
118 


BHO DDT phus BHO 0 
T6°1 106 100 
*“Odf, ¢— 2:26, 9 —0:05; t= 3 25,9 =0 01 


A significant increase and a significant decrease in 
the population of Collembola occurred in the plote 
treated with DDT and BHO, respectively. The 
population of the plota reoerving both insecticides, 
however, did not differ significantly from that of the 
control, but was signi thy hi than the popula- 
tion of the plots receiving BHO alone. 

In previous investigations, phenomena of this kind 
have been explained on the basis of predator — prey 
interaction, and it is probable that the latter may 
provide an explanation for the resulta of the present 
investigation. On the other hand, the resulta may 
be wholly or partly explained by the reduction of 
competition for & common food supply. More con- 
olugive evidence on theee points is bemg sought, and 
it is hoped to publish & detailed account of the 
Investigation in the near future. 

It was algo noted that in two of the plota treated 
with DDT.the dominant species included 
orassicuspis Gisin, a species hitherto unrecorded. for 
Britain. 


BE* 
6 88 


The advice given by Dr. D. 8. MacLagan and 
Mr. M. V. Brian is gratefully acknowledged, and 
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thanks are also due to Miss T. Clay, who identified 
T. orassiouspis. 


Department of Zoology, 
West of Sootland Agricultural College, 


Glasgow. 


J. G. SgmaLs 


ES 0. H ànd Gumimeriend, S. A., J. Eom. Eni., 
Behnelder, ¥ Sohweu. X 'w. Web, W 

143 (1045). Lord, F. T arena. at Bi, 408 (1949) 

1 Balt, G., and Holik, F. B. J., Ana. App. Biol., 81, 62 (1014). 


Investigation of Nuclear Motion by 
i Electron Diffraction 


It has long been known that the amplitude of 
nuclear vibrations in free molecules could be studied 
by electron diffraction if sufficiently accurate intensity 
measurements were made. Several years ago, Karle 
and Karle! developed the first successful experimental 
procedure for investigating nuclear motion. Since 
that time results for & number of molecules have 
been obtained, both by the Karles and by this 
laboratory. It is hoped that such information will 
prove useful in studies of potential fields of mole- 
cules, and will also serve to help in the interpretation 
of diffraction patterns of more complicated molecules 
with similar interatomio 

In a recent communication in Nature, Schomaker 
and Glauber* discussed for the first time the effect 
of the variation with scattering angle of the phase 
shift of electron waves scattered by atoms. In par- 
ticular; they showed that conventional . procedures 
which neglect phase shift on scattering in the inter- 


Tea of electron diffraction data may incorrectly 


uce an unsymmetrical structure for & symmetrical 
gas molecule containing a heavy atom. 

We should like to point out that atomic phase 
shifts must be taken into consideration in the calcul&- 
tion of vibrational amplitudes alao, even for light 
atoms. No values in the literature are corrected for 
this source of error. According to Schomaker and 


Glauber, the effect upon the molecular i isa 
factor of the form oos s3, where s5 = Ini(9) —7 (8)], 
the phase difference introduced by the pro- 


ceases at the atoms 4 and j. 

We note that, if the atoms are light, that is, if 
3 is amall, Fourier anAlysis of the molecular diffraction 
terms for non-rigid molecules including the phase 
shift factor, 

4 


1«8)| |/i(8)]ooe a3 | P(r) 


will lead to an apparent distribution funotion of the 
form exp TARAR ) } for the separation of 
nuclei + , rather than the true Pyj(r) of the form 
expf—(r—r,)*/2 Tjj. The reel vibrational amplitude. 
(Pu):'* can be obtamed the apparent amplitude 
(+831)! if 3 is known. Schomaker and Glauber 
considered the case for s3 larger than r/2, in which 
the- apparent distribution splits into two peaks 
separated by 23. 

The atomic pairs treated by Sohomaker and Glauber 
each contain a fairly heavy stom, and for these pairs 
3 is & ximately equal to 1:8 x 10- AZy for 
40-kV. electrons. A rough calculation for argon at 
this laboratory indicates that the formula 7(#)/s ~ 
2x 10-37 ala holds for lighter atoms. If only smalt 





sin er 
dr, 
or 
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differences in atomic number are involved, the ap- 
parent amplitude of motion haa a relative error of 
c2 3 x 10° *44. We find then, for example, that 
the error for a F bond is negligible, and the error 
for a O—Cl bond is about 10 per cent. If AZ is much 
greater than 10, any information about the associated 
interatomic spacing which is derived from the shape 
of the distribution function (such as amplitudes of 
vibration or restricted rotation or, in extreme cases, 
type of symmetry) must be regarded with oaution 
unless careful corrections have been made. 

Further details and experimental results will be 

published later. 


se Salesian of Chemistry, 
niversity of Michigan, 
Ann Arbor, Michigan. 
Deo. 8. 


! Kario. I. L., and Karle, J., J. Chom. Phys., 17, 1052 (1949). 
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Difference between the Density Distribu- 
. tion of Neutrons and Protons in Atomic 
Nuclei 


Iw a former communication! I caloulated the 
energy and distribution of nucleon density of atomic 
nuclei by Ritz’s method in the first approximation, 

ing Yukawa forces between the nucleons. In 

the energy expression of the nucleus, in addition to 
the exchange energy and kinetio zero-point Fermi 
of the nucleons, we have also taken into 
account the kmetic energy correction of Weizsücker, 
the electrostatic Coulomb energy of protons and the 
Coulomb exchange energy of protons arising from 
the Coulomb interaction of protons. In the first 
approximation for the neutron density px and the 


proton density py, functions of Gaussian type have 
been set up in the folowing form : 
Qa(r) = ps, exp ao. a*r*/r,*) , (1) 
Pelt) — es, exp (— a'r'/r,)), (2) 


where r is the distance from the centre of the nucleus, 
r, is the Compton wave-length of the m-mesons 
divided by 2x, px, and pp, are normalizing factors and 
a denotes a variational parameter to be determined 
from the minimization of the energy. 

As a second approximation of Ritz’s method, the 
expressions (1) and (2) have been multiplied by the 
coiere ra where b denotes & further veria- 
tional By varying the two parameters a 
and 6 i ntly of each other, the energy and 
the density distribution of the nucleons have been 
oaloulated in the second approximation. Thus we 
have obtained a amall enetgy gain increasing with 
the mass number, which, however, even for the 
heaviest nuclei, is smaller than 4 per cent. The 
«hange in the nucleon density is also very slight, and 

ò 
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Fig.1. Keutron demaity py ( 
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exoept for the outermost boundary areas of the 
nucleus, only amounts to a few per oent. Thus, in 
the second approximation the density distribution 
practically remains a function of the Gaussian type 
for the heaviest nuclei also. In almost all work on 
this subject & Gaussian density distribution has been 
assumed for light nuclei only; for heavy nuclei, 
however, in the inner parts of the nuoleus & constant 
nucleon, density has been sasumed, whioh rapidly 
decreases on the boundary of the nucleus. Although 
our variational densities in the second approximation 
are sufficiently general to represent such a distribu- 
tion, in spite of this the nucleon distribution we obtain 
from the minimization of the energy is & Gaussian- 
function also for the heaviest nuclei. 
all these calculations the variations of the 
neutron and proton density have not been carried 
out independently of each other. Except for the 
normalization factors, which are in general different, 
both density functions have been assumed to be 
equal, both of them containing the same variational 
As the next step of Ritz’s method, both 
the neutron and proton density have been varied 
of each other. Thus we have obtained 
a further slight energy: with the mass 
mmber, and being for the heaviest nuolei 
amaller than 1 per cent. Between the neutron and 
proton density a comparatively small differance 
resulta. As was to be expected, due to the Coulomb 
repulsion, the protons are pushed somewhat towards 
the boundary of the nucleus. The curves of the 
neutron and proton density, as well as those of the 
radial densities Dy = 4xr'o& and Dp = 4nr'p,, are 
represented in Figs. 1 and 2 respectively, the difference 
between the two density functions being more 
distinctly shown in the latter. As can be seen in 
Fig. 1, the density functions are still of the Gaussian 
type. Accordingly, nothing suggests in our case the 
tendency to form a hole in the centre of the nucleus, 
resulting from the Coulomb repulsion of protons, as 
found by Feenberg?. 
The density distributions of the nucleons determined 
in this way can be used to calculate various nuclear 
properties and constants. Thus they have been 
aro to calculate the angular momentum distribu- 
tion of nucleons. We have obtained for 
the neutron and proton numbers, at 
which an &-, p, d, f-, g-, ^, *,... 
neutron or proton appears in the nucleus 
for the first time: 1, 2, 8, 20, 42, 74, 
119, .... These numbers are in good 
agreament with the corresponding neutron 
and proton numbers l, 3, 9, 21, 41, 71, 
118, . obtained from the wa&ve-mech- 
anical shell model’. 


1 
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A more detailed account of these 'calotilations will 
be given in the Acta Physica Hungarica. 
P. Gowsás 


Physical Institute, 
Hungarian University for Technióal Sciences, 


Budapest. 
. Sept. 28. 
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Wave Hypothesis of Moving Irregularities 
in the lonosphere 


Tu existenoe of moving i ities in ionospheric 
regions has bean demonstrated by & number of workers 
using & wide variety of radio techniques’, and in- 
formation regarding their properties is accumulating 
rapidly. The motions are frequently described in 
terms of ‘winds’; but, as has been repeatedly 
stressed, the observations need not imply any large- 
soale movement of the atmosphere. Indeed a number 
of fairly general considerations can be advanced in 
support of an alternative view, that & propagated 
wave-like disturbanoe is the cause. At the suggestion 
of Mr. J. A. Ratoliffe I have begun a theoretical 
examination of the magneto-hydrodynamic effects 
involved in such an interpretation. ' 

It is found that travelling atmospheric disturbances, 
governed by pressure’ oscillations and gravitational 
forces, will be a&ooompanied by electromagnetic 
oscillations which oan, under special resonaht oon- 
ditions, become large. The corresponding amplifica- 
tion of the associated electron motions would render 
such disturbances particularly susceptible to de- 
tection by radio methods. Gravity tends to confine 
the movement of these disturbances to the horizontal 
plane, though a vertical component is introduced 

y the effects of crosas-conductivities and tempera- 
ture inhomogeneities. If these, and-similar oom- 
plications, are neglected, it is found that conditions 
sre particularly favourable for disturbances of quasi- 
period 

t ~ an A8 — Y) Ofg, 
and group speed 
Vo ~ OV — lm, (2) 


in which y is the ratio of speoiflo heats, O the speed 
of sound, and g the acceleration due to gravity. No 

directions of travel relative to the earth’s 
magnetic field a at this stage, but they oen 
be introduced, in some circumstances, by taking 
detailed account of electron motions and oroes- 
conductivity effects. 

It is natural to associate these resonant oscillations 
with the large-scale F,-region disturbances observed 
by Munro’, in which the numerical density of 
ne Tony a by ee ae 
They &ppear to have a fundamental motion in 
the horizontal plane, with s secondary vertical 
component in agreement with the 
theoretical predictions. Again, the larger ampli- 
tudes and shprter fractional durations (relative to 7), 
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‘associated by Munro with longer periods, receive 
plausible explanation in terms of varying resonance 
conditions. 

If typical values for. these disturbances, say, 
* 225 min. and Vg~7 km.[min., are inserted 
direotly in 1) and (3), the estimates y ~ 1:1 and 
OQ ~ 85 km. result. The corresponding tempera- 


t 


ture (~ 1,000? K.) is in good agreement with other 


estimates fdr this region, but the specific heat ratio 
is appreciably lower than one would expect from the 
usal considerations. Martyn?, however, was led to 
& aimilar result when considering the bounding of 
ionospheric disturbances, and he pointed out that 
low values of y might well occur in regions where 
ionization was . In any event, (1) and 
(2) do not take into account a mumber of factors 
which will be operative in practice, and Bo should 
only be considered as order-of-magnitude relations ; 
as such, they appear to be quite satisfactory. 
Favourable oonditions are also obtained when 


z ~ 9x 4/27 Olg, Va ~ O[q/£y, (3) 


but these values do not appear to correspond to any 
disturbances so far reported. 

- No detailed analysis of the higher-frequency radio- 
star and H-region fluctuations has been undertaken 
as yet; but appear amenable to & wave inter- 


(pretation, and many of their properties can be profit- 


ably discuased on this basis. 

In view of ita potentialities and initial successes, 
the wave hypothesis might well be kept in mind 
when further analyses of the experimental data are 
undertaken. 

This investigation, which is continuing, is supported 
by the National Research Oouncil of Canads through 
a special scholarship. Full details are to be published 
at & later date. 

. O. O. Huns 

Fitzwilliam House, i 

Cambridge. 
^ . March 18. 
1Report on Royal Astronomical Society Geopbysiceal Discussion, 
Nature, 187, 626 (1951). 
1 Munro, G. H., Proe. Roy. Soc., A, 908, 208 (1950). 
* Martyn, D. F., Proc, Roy. Soo., A, BAL, 216 (1950). 


Measurement of Temperatures of 
Metal/Mould Interfaces 


Many workers have attempted to observe metal/ 
mould interface temperatures in metal i by 
means of thermocouples with sheathed hot-junctions. 
However, since the temperature gradient in the re- 
fractory sheath is high, such measurements are liable 
to considerable error. We have therefore made 
measurements on an i steel casting with 
an unsheathed platinum / platinum - 18 per oent 
rhodium hot junction, the metal of the casting being 
used as i metal; the two wires were 
aimply pushed through the mould wall some 0-3 om. 
oe The technique has the following advantages : 
(i) it elimmates errors due to the temperature 

dient soros the sheath ; (ii) it minimizes thermad 

(iii) i+ ensures aocurate location of the hot 

stion at the metal/mould interface, sinoe the hot 
aban unction is formed at the pointa where the molten 
metal comes into contact with the thermooouple 
wires. 





The tem 
base of & 280-Ib. low-carbon steel casting during 


reoorded at the interface in the 


the first 10 min. after &re Bhown in the 
aocompanying h, where the ‘intermediate metal’ 
thermocouple (B) is compared with a conventional 
thermocouple i of which the aheathed butt-welded 
hot junction lay in the plane of the metal/mould 
interface. The metal liquidus teniperature of 1,518* C., 
shown on the graph, was determined in an inde- 
pendent laboratory experiment. The oompaerigon 
shows that the initial chilling and subsequent re- 
melting of the first metal to be poured are clearly 
recorded by B, but not recorded st all by A, owing 
to the temperature gradient in ite sheath and its 
marked thermal lag. Also the temperatures recorded 
by A throughout are much lower than those of B 
because of the temperature-gredient error. Calibra- 
tion of B before and after the experiment showed 
that errors due to contamination were negligible. 

The method may have wider application than the 
one described. A detailed account of the use of the 
thermocouple will be published elsewhere. 

, D. V. ATTERTON 
D. H. HOUSEMAN 
Department of Metallurgy, 
University: of Cambridge. 
Nov. 11. 


, Oat Lipese and Tributyrin 


Oar lipase is located in the outer pericarp layers 
of the groat and oen be removed by wet- 


Using this teahnique with 20 gm. Se osa ee 100 


distilled water, a suspension is obtained which con- 
tains c. 08 per oent of the total active From 
ie E ONE 
imately 1,700-fold on a dry weight besis compared 
with the original activity 1n oatmeal. 

The lipase -activity has been measured by two 
methods: (a) a ‘dough’ method using 
live oil as substrate’; (b) a manometric 
«nethod* using tributyrin as substrate in 
a bicarbonate - oarbon dioxide buffer 
system at pH 7 4. Although the substrates 
ere not intero le, that is, the 
i will nob rolyse tributyrin in 
the ‘dough’ method nor olive oil in the 
manometric method, the same enzyme 
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is thought to be responsible for both aotivitios, since 
the ratio of the activities against the two substrates 
remains the same during the various stages in the 
purifloation of the enzyme. 

The difficulties of differentiating lipase and esterase 
activities have been discussed by Desnuelle e£ al.*, 
iss it is erally considered that tributyrin hydro- 

ile are by & true lipase ; in the case of milk, 
i tribubyriiase and lipase activities have been 
definitely correlated’. 

Tn the course of a study of tho kinotios of the puri- 
fled enzyme uamg the manometric method with 
tributyrin at low substrate concentrations and pH 7-4, 
the reaction was observed to cease when only a third 
of the total possible carbon dioxide had been evolved. 
This suggested that the purifled lipase was only 
splitting off one butyric acid radical, leaving & di- 
butyrin as @ reaction product. Krebs’s pota were 
set up and the product of reaction (X) was isolated 
as a faintly yellow oil, boiling point 185-7*/26 mm., 
giving & negative periodate-fuchsin reaction ; anal 
gave O 56-71 per cent, H 8- -52 per oont and se. c&- 
tion value 478 (calculated for dibutyrin, 56-86 per 
cent, 8-68 per cent and 483, respectively). 

This suggests that the hydrolysis of the triglyceride 
by the purifled lipase involvee the splitting off of 
only one fatty acid radical and not a complete hydro- 
lysis to glyoerol and free fatty acid. Further evidence 
supporting this in tation of the mode of action 
Und ed testing the activity of the 


pak ba o sa against the other compounds of gly- 
cerol and o acid. a-Monobutyrin was prepared 
by the method of Schuette and Hale*, B-monobutyrin 


by the method of Daubert’, and the two dibutyrins 


Med enr Rs ask from pet e ndmg dibrom- 

with sodium 
SARR as dea od by Qt by uke, "The accompanying 
table gives the analytical data for these compounds. 


These four compounds, together with and 
tributyrin, were set up at 87° in manometers against 
a freshly prepared, purified lipase (3-3 mgm. sub- 
strate per flaak, 0-0148 M sodium bicarbonate pH 7-4, 
total vol. 3 ml., gas phase 5 per cent carbon dioxide/ 
95 per oent nitrogen) together with appropriate 
boiled enzyme b . Lipolysis was only observed 
with tributyrm, the reaction being ogmplete after 
45 min. when one-third'of the total possible carbon 
dioxide had been evolved. Thus under these con- 
ditions lipase is unable to hydrolyse _ either the di- 
or mono-butyrins, and attacks by removing 
one fatty acid chain only. From the boiling point of 
X it would appear probeble that the 6-li is 
the one specifically hydrolysed and that X is in fact 
cy-dibutyrin. 

A high production of diglyoeride has boen obeerved 
with oertain preparations of pancreatio lipase**, and 
Frazer (see ref. 9) haa suggested that more than one 

may be involved in the complete hydrolysis 
of a triglyceride. This, however, appears to be the 
first, direct demonstration, with a lipase preparation 
- acting upon a triglyceride, that only one fatty acid 
radical is specifically split off. 


* Carbon % Hydrogen _ Bap. value 
NEEDS 
i 
co Dear 185 
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Full detaila of this work will be published -else- 


. where. 


" 


F. G. Pugns 
Research Association of British Flour Millera, 


HUMOUR. J: B, Martin, H. F., ind Moran T., Netwre, 107, 758 
Food Agrio., 3, 312 


eee B., and Martin, H. F., J. Soi. 
* Rona, P., and Laenitski, A., Biookem. Z., 158, 504 (1024). 


* Desnuelle, P., Bull. Soc. Ohim. Biol., 83, 009 (1081). i 
* Dunkley, W. L, and Smith, L. ML, J. Deiry Sei., H, 935 (1951). 
: (1935 H. A, aod Hale, J. T., J. Amer. Chom. Soo., 58, 1978 
™Denubert, B. F., J. . Chem. Soc., 08, 1713 (1910). 

* Guth, F., $. Bol, 4 Ts (1908). 

"Ded P., Naudet, M., axd Ronzier, J., Arok. Soi. PAWIOL 8, 71 


A New Spraying Agent for Chrom- 
atography of hydrates and Polyols 
WHILE investigating the chromatographic separe- 

tion of sugars upon filter paper impregnated with 

sodium borate buffer (0-05 N borax, pH 0-18) it was 
aoe that the carbohydrates showed up prominently 
ie ET 80 per cent aqueous ethanol con- 

ei 1 mgm./ml. of phenolphthalein or 

Vb rod jet toma ollie si RE E 

i Phenolphthalein gave rise to white spots on a purple 
background and was rather more effective than 
pee a which gave yellow spots on & purple 


It was considered that the change in pH eausequant 
upon the formation of carbohydrate-borate complexes 
might be used directly. Preliminary studies led to 
the development of & spraying of 


reagent could also be made up in ethanol. This, 
however, caused some Ipitation of borate, which 
might lead to variab of performance, although 
the ethanolic reagent given uniformly good 
results in our hands. Phenolphthalein was an inferior 
substitute for phenol red, as the reagent had to be 
adjusted to such pH that it just ooloured the paper. 
This proved “awkward and, since ee indicator did 
not always spread evenly, : owing eu, to 
adsorption on the paper, penali is not 
reoommended. 


Although we have experienced no trouble from this 
oause, ib should be noted that acidic or basio sub- 
stances able to move in the solvents used might 
interfere. These could be ramoved by ion exchange 
resins.. The method has, however, proved more 
satisfactory than the use of ammoniacal silver nitrate. 
-- Methanolio phenol red— borate gave good definition 
with 25-50 pgm. dihydroxyacetone, arabinose, xylose, 
fructose, glucose, lactose, mannose, sucrose, maltose, 
oellobioee, raffinose and a number of polyols. 

Ascending chromatography on Whatman Nó. 4 


fp hep cites Reng oo 


and Dimler!. The distances moved by glucose were 
about 9-5 am. in solvent B and 4-5 cm. in solvent F. 
Typical Rg values are quoted in the accompanying 
table for some polyols. 

The method may also be of value when it is neoeg- 
sary to determine the position of sugars by & techn 
that leaves them un BO as Lo male possible 
leaching out the spots for micro-determinations. 
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Rg = Gianco moved substance 
VR aeo moved by glucose 


B T . 
5-But&nol : 'Butanol * 
Solvent t water z 
13:8:1:5 24:1:1 
Dihydraxyacetone 184 3:38 
Glycerol 1:061 2-58 
1:35 1-85 
Mannitol 0-91 0-93 
Sorb!tol 0-02 0-87 
i-Inositol 0:89 0-19 


Reference has been made by Bradfield and Flood! 
in a communication entitled “Soluble Carbohydrates 
of Fruit Plante" to the use of borate buffer containing 
bromereeol le for similar purposes to the above. 

I acknowledge with thanks the technical assistance 
of Mrs. D. Goodinson. 

D. J. D. HodakssHULL 
Glaxo Laboratories, Ltd., 
Sefton Park, Stoke Poges, Bucks. 
1 Joanes, A., Wise, B. 8., and Dimlor, R. J., Anal. Ohom., 33, 415 (1051). 
* Bradfield, A E., and Flood, A. H., Nature, 100, 264 (1050). 


Serological 
of 


Activity of Globulin Fractions 

i-D Sera by Paper 
Electrophoresis 

Ir seems that the existence of blooking, incomplete 


'(non-blocking) and complete (saline) antibodies is 


pd &ooepted; but up to now little work has 
done to widen our know about serological 
activity of different fractions of anti-RA sera con- 
taining those kinds of antibodies. - ` 
After preliminary examination of many immune 
sera, three anti-D sera were chosen. All these sera 
are very close to each other from the point of quant- 
itative serological reaction, but at the same time 
they shdw marked differences in respect of the 
qualitative behaviour of anti-D antibody in carrying 
out various serological tests. The sera used are: 
No. 1286, containmg blocking antibody pene 
titre 1/16, trypsin titre 1/32, buan. titre 1/16, 
saline titre negative, indirect AHG titre 1/128); 
No. 28580 with moomplete (non-blocking) antibody 
(blocking titre negative, trypein titre 1/64, albumin 
titre 1/16, saline titre negative, indirect AHG titre 
1/256) ; and No. 11871 with saline antibody (blosking 
titre negative, trypein titre 1/64, albumin titre 1/64, 
saline titre 1/18, indireot G titre 1/128). 
Electrophoresis on filter-paper strips (Whatmane 
No. 2, 37 om. x 5 am.) was carried out to isolate 
ar €a- p- and y-globulin. The apparatus described by 
Flynn and de Mayo! was used with barbitone buffer 
pH 8-6; potential 850 V., for 8-hr., current 0-4 
mpi width. 
experiments seven strips were used for each 
serum to be investigated; 0:03-0:04 ml. of serum was 
placed on each strip in a straight line 4 om. long by 
means of a capillary glass pencil. After each run the 
ipa, still wet, were cut into two and one ofa 
37am. x 1-5 om. was dried and stained with a solutior 
of 1 per oent bromphenol blue in 95 per cent ethym 
alcohol saturated with mercurio chloride. The stripe 
were then washed in running tap water. The oolouredii 
strips were used for detecting the exact position ofl 
the different globulin fractions on the unoolouredW 
eee cat te Each unstained strip was cut intc 
ions and the different globulins immersed ir 
l ml. of saline (for each fraction) and eluted fo» 
16 hr. at + 4? O. The filter paper was removed from 
the eluate by centrifugation and the eluates wert 
examined; using blocking, trypsin, pepam, sibumm 











All controls were normal. +, Vmble cumps ; large olum 
in mioroseopio field; +, mmaller el ; A MEMO 
weak reaction ; aperi o 


and indirect anti-human-globulin tests. In 
all experiments the same OR,r and Orr normal, 
trypsinized and pepeinized red ocells were used. The 
Yesults are herewith. 

It is Sbvious from these results that tbe blocking, 
incomplete (non-blocking) and complete (saline) anti- 
bodies bel to the y-globulin ion of anti-D 

Anti-D activity was not found in any other 
fraction. 


We could not confirm the observation of Cann 
et al." that other globulin fractions contain also Rh 
antibodies. It seams to us that it is rather difficult 
to obtain a clear conclusion from the resulta obtained 
by those authors. This between the 
results of Cann and co-workers and our results is 
probably due to the fact that a better separation of 
rae fractions is possible by means of paper 

i dE than by the electrophoresis convection 


eral examinations of different fraotions, 
using erent tests, show that the albumin method 
gives the weakest reactions, whereas the indirect 
<nti-homan-globulin test and the tests with 
trypsinized and papeinired red ocells give very clear 
reactions. It ıs to be noted that some samples of 
eluates from the y-globulin fraction of serum No. 1286 
show & very weak blocking effect in spite of a satis- 

m(actory titre obtained with the indirect AHG test. 

The use of the paper electrophoresis method for 
investigating an anti-D serum is very simple and 

mgives &oourate results. The method oan probably be 
wased for immune sera which oontain two or more 
wantibodies with different serological specificity. The 
mnethod is especially convenient for the exammation 
of very rare antisera, since & quantity of about 0-25 
ml. is enough to obtain an eluate with good serological 
activity. The main disadvantage of the peper 
alectrophoresis method is that it is practically 
mpoemble to obtain an eluate with the same ocon- 
amenna of antibody as m the original sample of 
.he serum used. 

We thank Dr. J. J. van Loghem, director of the 
Sentral Laboratory for Blood Transfusion in Amster- 
lam, for his advice and help. One of us (B. D. J.) 
\olds a fellowship of the World Health Organization. 
* BRANISLAV D. JANKOVIÓ 

Microbiological Institute, 
Medical Faculty, and 
Blood Transfusion Institute, Belgrade. s 
a Harman W. KRIJNHN 
Central Laboratory of the 
Netherlands Red Oroes Blood Transfusion Service 
Biochemical Department), Amsterdam. Nov. 14. 


Fiynn. F Ri niai AUR Lamos, ii, 235 (1951). 

Cann, J. R., Brown, R~ J. G., 
and Bhurgeon, P., S necem PO. Cann, J. R., 
Brown, R. À., R., Bturgeon, P Clarke, D. W., 


J. Immunol., 'es, 243 (1 
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A Simple Method for the Preparation of 
Crystalline Potato Phosphorylase and 
Q-Enzyme 
In the purification of potato phosphorylase! by 
ethanol precipitation", ıt been found that con- 
ditions established for & particular variety of potato, 
harvested at a particular time of tha year, are not 
generally applicable to other potatoes, even though 
these may contam as much enzyme. This is because 
the solubility of the enzyme is affected by its 
association with other constituents, the nature and 
quand of which vary with the type of potato and 

season. Binoe, in spite of this association, the 
enzyme is always able to react with ita substrate, it 
was thought that the formation of the enzyme sub- 
strate complex might be utilized tq free the enzyme 
from these other Tae te molecules. Preliminary 
experimenta in which the precipitation of phos- 
phorylase was carried out in the presence of glucose-1- 
phosphate did not, however, show any Hl abana 
change in the solubility of the enzyme 
ments were not pursued further aft after it rey ee 
found that the presence of the oo-substrate, amylose, 
results in & strong and selective precipitation of 
phosphorylase at a concentration of ethanol at which 
the enzyme is otherwise soluble’, and in at least a 
thousandfold purifloation of the enzyme with 1espect 
to protein. The phosphorylase-is accompanied in the 
precipitate by the Q-enzyme of the potato’. The 
enzymes are readily extracted from the precipitate 
and oan then be precipitated from solution with 
ammonium sulphate in orystalline form. 

The exact conditions of the preparation do not 
seam to be critical, and crystalline enzymes have been 
obtained from four varieties of potato for which the 
ordinary ethanol] precipitation was ineffectual. The 
followmg has proved to be & convenient procedure. 
Freeze-dried potato juice is reconstituted with dis- 
tilled water and brought at 0° to 11 per cent ethanol 
concentration with 50 hd oent ethanol-oitrate re- 
agent‘ (0-282 ml./ml. juice). The precipitate, which 
contains amylose itant, is discarded. A sus- 
pension of pea amylose! in water (0-2 gm./ 
ml.) is boiled for about three minutes, and cooled to 0°. 
The t liquid is poured into this suspension 
(2 ml. supernatent/l ml. suspension) and the mixture 
brought to 11 per oent ethanol by adding 50 per 
cent ethanol-oitrate reagent (0-094 ml./ml. mixture). 
After stirring for 10 min. the mixture is 
and the precipitate washed five times, each time with 
seven times ita volume of 11 ig cent ethanol contam- 
ing 0-01 M-citrate pH 0-0, all these operations being 
performed at 0°. The precipitate is then extracted 
twice for lb5-min. periods with stirring with three 
times its volume of 0 05 M-citrate pH 6:0. The 
extract is brought to a concentration of 30 per cent 
w/v &mmonrum sulphate by adding the appropriate 
volume of 50 per oent w/v &mmonrum sulphate 
(ammonia to pH 7:0), and left 1 hr. at 0°. The 

precipitate, after centrifugation, is extracted with 
19 per oent ammonium sulphate solution (0-2 
m of original juioe), to give & solution I 
residue II. Crystalline phosphorylase is pre- 
ciprtated from solution I when this is brought at 0? 
to 25 per cent w/v ammonium sulphate. Crystalline 
by dissolving residue II in 
0-05 M-crtrate pH 6-0 (0-2 ml./ml. of original juice) 
and bringing the solution to 17 per cent w/v ammon- 
ium sulphate pH 7. The enzymes can be recrystallized 
from the appropriate ammonium sulphate solutions. 
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The &mount of amylose required per unit volume 
of juice (for example, 13 per cent w/v above) depends 
on the previous history of the amylose, and par- 
tioularly on the extent to whioh it has retrograded 
during preparation. The pea amylose used was & 
rather insoluble alcohol-dried sample. Potato 
amylose and potato whole starch also adsorb the 
enzymes under the conditions described ; but the use 
of whole starch is not advocated owing to the com- 
plications introduced by ite content of amylopectin. 
A non- undried sample of potato amylose 
waa found to adsorb 50 per oent of the phosphorylase 
of the potato juice when added to the extent of only 
8 per cent w/v of the juice. Moreover, the whole of 
the Q-enzymo was adsorbed by 0-15 per cent of thig 
amylose, enabling the Q-enzyme to be removed from 
the p horylase &t this stage if deeired. 

Part of the adsorbed Q-enzyme is firmly bound to 
the amylose and cannot be removed with salt solution. 
It oan only be removed by waahing.the precipitate 
with starch solution. This that there is a 
pia attraction of the amylose chains for the 

-enzyme molecule (presumably through secondary 
valency foroes) leading to & complex which is easily 
dissoolated in salt solution, and that in addition there 
are a number of sites at whioh the full enzyme- 
substrate complex is formed. From these sites the 
enzyme oan be removed only by presenting the sub- 
strate in the dissolved form. 

It will be noticed that the method of preparation 
above resembles that used by Schwimmer and Balls*, 
who obtained a-amylase froní barley by adsorption 
of the amylase on starch grains from alooholio solu- 
tion, and by Hobson, Whelan and Peat', who re- 
-moved Q-enzyme irreversibly on potato starch in 

reparation of E-enzyme. 

NS aah to thank Prob H. W. Melville and Prof. 
M. Stacey for their interest in this work. One of 
us (H. B.) is indebted to the Department of Scientific 
and Industriel Research for a maintenance grant. 


á ] $ H. BAUM 
, G. A. GOBERT 
Department of Chemistry, 
Univemity, 3 
Edgbaston, 
Birmmgham 15 
Nov. 18 
1 Hanes, C. B., Proo. Roy. Soc., B, 198, 421 (1940); B, 198, 174 (1940): 
1 Gilbert, G. A., and Patrick, A. D., Biochem. J., §1, 186 (1962). 
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A Method: of Embeddin 
of Wood for 


Great difficulty was encountered in cutting sections 
from the brittle and often partly carbonized wooden 
remains found on the sites of Roman and ancient 
British settlements. The impact of the razor caused 
instantaneous fragmentation of the sections, and 
identification became very diffloult. A simple 
embedding material was sought which would pene- 
trate the specimen. without difficulty, and which 


Brittle Specimens 
oning d 
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could be cut easily and would prevent the resulting 
section from crumbling. 

A proprietary brand of a polyvinyl lactophenol 
mixture (that k gt Aly alcohol in lactio acid and 
phenol) first, as it was known that 
this gabetatios had proved satisfactory in the mount- 
ing of entomological specimens without the necessity 
of previous dehydration. The procedure adopted 
was as follows. Cubes of the brittle wood are cut in 
the usual way, with & tangential, a radial and a 
transverse face ; they are then immersed in the poly- 
vinyl lactophenol mixture and warmed gently for 
half an hour. After removal from the liquid, the 
cubes were allowed to drain and cool for 24 hr. 
(It will be found that the cubes are now darker in 
oolour and of a rubbery consistency.) The cubes 
oan then be sectioned with a sharp razor, and the 
sections mounted directly on to a slide, using the 
embedding agent as & mounting medium. 

The resulting preparation possesses the added 
advantage of being ‘cleared’ by the polyvinyl lacto- 


henol. The cell walls, which may be blackened and 
inning to undergo carbonization, are rendered 
clear and tranaluoent, enabling details of structure 


to be easily observed. 

The method has proved to be & quick, easy and 
efficient one, but posseases certain aspects where care 
has to be taken. Due to the rubbery nature of the 
material, sections have to be out with & sharp razor 
or else the cube will bend under the impeot of the 
blade. Staining is somewhat difficult, because many 
dyes tend to diffuse from the sections into the mount- 
ing medium’. It has proved possible to stiok the 
section to a slide, wash off the polyviny! lactophenol 
in hot water, and then to stain, clear and mount up 
ee ae 
still requires to be perfected. Bome reparations of 
polyvinyl lactophenol (for example, the oe 
one already mentioned) cause & slight 
the tiasues on drying: Other eun de 


slowly and so require a lo iod at the second 
and third gr, oulinnd above (for example, 
Balmon's type M.A.1 * 


ost ir oagh ths! iHe gore 


: that this method is not new. Lubkin and Carsten? 


have used a polyvinyl aloohol, glycerine mixture for 
embedding and sectioning medical pathological 
material, such as heart, lungs, liver and spleen. 
Gray and West advocate a polyvinyl alcohol- 
glyoerine — lactic acid — acetone mixture for mount- 

ing entomological specimens, whioh has a slightly 
lower refractive index, but which Brown! claims over- 

comes the tendency to shrink and sets harder thar 

other preparations. These preparations and others 
are being tested and may well eliminate some of the 
difficulties ın the technique mentioned. Even witk 
these disad: the ease and quickness of em. 
bedding and mounting the material should commenc> 
itself as a useful method, especially where specs 
in identification of specimens is an important 
consideration. 


J. F. Levy 
Botany Department, 
Imperial College of Science and Technology, 
“Londen, 8.W.7. 
Deo. 12. 


1 Metealfe, C. R., and Richardson, F. B., Kew Bwl., 569 (1960). 
1 Belmon, J. T., The Alicroscope, 8, 139 (1951). 

* Lubkm, V., and Carsten, ML, Science, 08, 633 (1042). 

1 Gray, P., and Wess, G., J. Hoy. Ahoro, Soo., 70, 287 (1050). 
! Brown, H. J., The Misrosceype, 8, 263 (1061). 
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THE ROCKEFELLER: 
FOUNDATION 


HE Rockefeller Foundation was established in 

1913; it was named after its founder, John D. 
Rockefeller, and although the Laura Spelman Rocke- 
feller Memorial was combined with it in 1929, the 
original name was retained. Its purpose is quitet 
simply “to promote the well-being of mankind 
throughout the world". An account of its activities 
has bean prepared by Dr. Raymond B. Fosdick*, 
whose annual reports as president of the Foundation 
for more than a decade have became well known to 
scientific workers and others. Now he has written 
more particularly for the layman ; he tells the story of 
the Foundation’s achievements in the field of publio 
health, starting with the control of hookworm, and 
broadening out to deal wrth malaria, typhus, tuber- 
culosis and yellow fever, ita contribution to medical 
education first in China and the United States and 
eventually over all the world, and the way these 
&otivities have led the Foundation to support a wide 
programme of ‘medical. research, and ultimately 
research in the social sciences and the natural 
sciences. 

Quite apart from ite value as & connected account 
of the development of the Rockefeller Foundation, 
the book could scarcely be bettered as an exposition 
of the contribution which science can make towards 
human welfare, and of the vital importance of 
adequate support for fundamental scientiflo research. 
These alone are sufficient reasons for weloaming the 
book at the present time ; but there are others also 
why the volume is timely. The policy behind its 
fellowship programme of seeking solely to place the 
chosen Fellow in the institution where he could obtain 
the best possible training in the work for which he 
showed definite promise, no matter where the 
institution was located, provides a striking vindication 
of Mill's principle that “what the improvement of 
mankind and of all their works moet imperatively 
demands is variety, not uniformity". The resulta of 
that policy refute the conception of uniformity or 
levelling down that finds expression, for example, in 
the comprehensive school. Moreover, the success of 
the fellowship programme, and the fruitfuiness of 
even the limited movement of scholars acroes inter- 
national frontiers which it has been able -to foster, 
give plain warning of the dangers to mankind as well 
as to scientific advance inherent in all those tendencies 
which, especially during the past decade, have dis- 
couraged or prohibited scientific intercourse and the 
exchange of ideas. 

Perhaps the main interest and chief importance of 
the book at the present time, at any rate, for scientific 
men, lie in the last two chapters. There Dr. Fosdick 

outlines the evolution of the principles and practices 
with which the Foundation now works, and finally 
attempts to estimate the place and significance of 
such a private—and voluntary—institution in the 
world- to-day. Both chapters are as relevant to 


* The B of the Rockefeller Foundation. 
Fo sdick. ET Vi. (London : Odhame Prem, Lid. DOSE) che aa 
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problems facing us in Britein as they are to the 
‘American soene which Dr. Fosdick possibly has first 
in mind. d 

Nor is it only to the administrator of research 
funds, either publio or private, that the first of these 
chapters ia of interest. Next to the importance of 
giving the public regularly sufficient information 
about & private foundation, or other voluntary body, 
go as to secure public confidence in, and understanding 
of, ita purposes and work, Dr. Fosdick streases the 
importance of elasticity. Hnlarging on this and the 
amdesirability of the grants of a foundation being 
tied up to rigid and unchangeable purposes, he shows 
that the trustees of the Foundation, followmg ant 
Mr. Rockefeller’s own ideas and distrust of the dead 
hand, have evolved a philosophy which avoids a 
danger, to which Lord Beveridge directed attention 


` in his report on voluntary action and which Lord 


Nathan’s committee is at present considering. 

Dr. Fosdick describes the provisions regarding 
granta which the trustees have adopted to free the 
future so far as possible from frozen endowments. 
With this healthy scepticism of the ability of one 
generation to foresee the needs and requirements of 
the next, there goes much common sense that finds 
expression in other principles that have not always 
been given proper attention in the administration 
of grants. "Money", wrote Mr. Rockefeller nearly 
fifty -years ago, “18 a feeble offering without the 
study behind it which will make its expenditure 
effective" ; and Dr. Foediok emphasizes the depend- 
ence of any success in the Foundation’s work on 
careful study and investigation as a basis for judg- 
ment. Onoe, however, grants are made to responsible 
groupe or institutions, no degree of control over the 
operation of the grants has been or should be exercised 
by the Foundation. 

Another danger to which Dr. Fosdick directs 
attention ia the tendency to exalt the machinery of 
organization above the purpose for which the organ- 
ization was created. ‘The Foundation has indeed 
always plaóed much emphasis on the need for constant 
self-examination and adaptability to changing oon- 
ditions. from this principle, in fact, 
threatens the ability of the voluntary body to fulfil 
ita prime and, as Lord Beveridge pointed out, indis- 
pensable funotion in the world of to-day—that of 
providing the growing-pointe of society, where there 
is freedom to 1 in ways that would nob 
justify the commitment of public resources, or where 
gach resources could not be deployed with the 
necessary freedom. The Rockefeller Foundation has, 
in fact, consistently recognized that its proper 
objective is to prime the pump, not to act as & 
permanent reservoir. With rare exceptions it has 
sought, in undertaking & new line of work, to begin 
in a small way and progress by trial and error to 
larger ends. . 

Manifestly 
guided by essentially the same principles as the 
Nuffield Foundation and the Carnegie United King- 
dom ‘Trust, though ite international preoocupetions 
have rightly led the trusteos to eschew some of the 
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more local needs and problems that the other two 
bodies have been able to handle without riak of 
frittering away reserves on the trivial. The very 
success of such institutions in securing officers and 
trustees of the requisite quality, and the vindication 
of their policy of seeking first and foremost the most 
promising and most able men—of backing talent or 
brains, as Wickliffe Rose put it—contraste sharply 
with some of the egalitarian tendencies of to-day. 
The question óf the future of such foundations is 
inevitably raised by such & contrast, and all the more 
because the two main conclusions which Dr. Foediok 
draws from his long experience strongly support the 
individualist point of view. The private foundation, 
writes Dr. Fosdick, should be & pioneering institution 
rather than a regular source of support for tried and 
established activities ; it should work on the frontiers 
of knowledge and ienoe, rather than in the mors 
settled areas behind. Moreover, promising men and 
creative ideas are the fund&mentals; they are far 
more important than money, and the best that a 
foundation can hope to do is to put its support in the 
right place at the right time. Itas utmost success lies 
in expediting the development of 1deas which, without 
help, might be retarded. 

‘The experience of the Rockefeller Foundation thus 
fully confirms thet of the Nuffield Foundation and 
the Carnegie Trust, and endorses Lord Beveridge’s 
argument as to the importance of voluntary action in 
the world of to-day if the opportunity for blazing 
new trails and for pioneering and creative experiments 
is to continue. Inevitably the question will be asked 
as to whether such bodies will be able or allowed tc 
continue to function. Dr. Fosdick notes that, in ite 
modem sense, the Foundation is an Americar 
phenomenon of the twentieth century. Only sever 
such foundations were established in the Uniteo 
States during the. nineteenth century, wheres: 
during the first decade of the twentieth a dorer 
new foundations were establiahed, same twenty -twr 
in the second decade, and about ten a year aince 
1920. » 

Conditions in Great Britain are overweight 
against the creation of any new trusts to-day, ane 
recent reports point to the drying up of traditiona 
sources of i The capacity of such bodies, a 
least in Britain, to continue operation in the ways b 
which they have been accystomed in the past, an 
on the principles which are so strikingly endorsed b; 
Dr. Fosdick, is already seriously endangered ; if the 
continue at all, their choice of objectives may be lee 
adventurous and more difficult. Oonsiderable as ar 
the other merits of Dr. Foedick’s book, ite greates 
service may well be ita detnonstration of the value« 
the contribution which the voluntary body can mak 
to scientific advance and to social welfare in tb 
world of to-day. It will remind us of the loes whic 
must follow if we fail to find effective measures f 
ensuring that opportunities and resources remain + 
the disposal of the talented investigator or tl 
creative minority to pursue their ideas untrammelle 
by constraint of authority, orthodoxy or topic othe 
than their sense of duty to the community. 
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The Yeasts, a Taxonomic Stud 

By J. Lodder and N. J. W. -van Rij. Pp. 
xi--718. (Amsterdam: North Holland Publishing 
Company, 1952.) 180s. 


HIS book, which is & suoceasor to Stelling- 
Dekker’s well-known “Die Sporogenen Hefen” 
(1931), to Lodder'a ‘Die Anaak rogenen Hefen I" 
(1984), and to Didden and Lodder’s ‘Die Anaako- 
Rue Nene Hefen II" (1942), is based upon such & 
consi ble intellectual effort and such an enormous 
amount of i tal work that it oan truly be 
regarded as the ‘Bible’ of the yeast investigator. Few 
groupa of organisms are'so difficult to arrange into & 
reliable system of classifloation as the yeasts. 
The authors have attempted in a moet rational 
manner to overcome these difficulties, and, although 
this has necessitated considerable rearrangements in 
yeast taxonomy, compelling one to become &oous- 
tomed to new names for previously well-established 
species, there is no doubt that their efforts, in general, 
have been successful. The basis for this study has 
been & thdrough investigation of the extensive yeast 
collection of the Oentraalbureau voor Schimmel- 
cultures in Delft. 
Morphological characters are employed in the book 
as the basis for the primary sub-divisions, and it is 
obvious that such characters, which may be observed 
without resorting to physiological testa, are ‘of 
importance and are the most convenient and practical 
to employ. The yeasts as & whole are first divided 
into two large families and one amall one—the 
ascosporogenous yeasts, (Endomycetaces), the 
&nasoosporogenous yeasts which produce balisto- 
spores on sterigmata (Sporobolomyoetaoee), and 
yeasts which produoe neither ascospores nor ballisto- 
spores (Cryptococoacess). The further sub-division of 
these families into sub-families, genere-and species is 
based upon morphological as well as physiological 
oriteria. In all, approximately one hundred and eighty 
species and varieties are discussed. Whether the 
Sporobolomyvetacess should actually have been in- 
cluded in this study is doubtful. This family, which 
oomprises only a few species, all of which are unable 
to ferment, is treated in & special manner ; in faot, 
the family name in the text does not appear as a 
page heading but has been replaced by ‘The Genera 
Sporobolomyoes and Bullera’’. 
It is not the place here to discuss the numerous 
-examples of the grouping into a single species of 
forms which formerly were regarded as distinct 
apecies, nor to discuss the many instances of re- 
grouping within the genera. The authors have taken 
»cognizanoe of the recent investigations showing that 
Wooth Zygosaccharomyoes and Saccharomyces diploidize 
^n a aunilar manner and are therefore nearly indis- 
minguishable, with the result that the only differance 
Woetweon them is that those types originally desorbed 
aa Zygosaccharomyoes often remain haploid for a 
Monger period of time than the others. With justi- 
doation, the authors have placed all species of 
in the genus Sacoharomyces. 

The ability of each species described to ferment a 
veries of sugars is listed, as well as the ability to 
masimilate the same sugars. 

In Stelling-Dekker's book it is common to encounter 
‘pecies described under names which the author 
motually did not recognize. As an example, after the 
"leeoription of Saccharomyces batates Saito, it is stated 
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that thig form should be correctly olasaifled under S. 
cerevisiæ. In Lodder and Kreger-van Rij's book, on 
the other hand, this yeast of Saito is discussed under 
the name which the authors accept : S. cerevisiae var. 
eliipsotdeus ; this is obviously an improvement over 
the older work. 

It is correctly stated on p. 45 that “two yeast 
strains which show the same sugar fermentation may 
not be genetioally alike" and that the presence in & 
type of one or of several genes for the fermentation 
of & particular sugar “must inevitably be neglected 
in yeast taxonomy". The authors point out that the 
various constant morphological differences which are 
found must be considered to be of greater significance 
in classification. 

The reliability of & taxonomic character such as 
pellicle formation, which is partly morphological and 
partly physiological, may be questioned. In the 
description of Pichia and of Saccharomyces on p. 54 
and in the generic key on p. 78, the only signi t 
difference between these two genera is the occurrence 
of pellicle formation in Pichia and ita absence in 
Saccharomyces. However, we have found (through 
unpublished work performed by my former ool- 
laborator, O. Lausteen) that a Hansenula showing 
typical pellicle formation was able to te out 
from a smgie ascus two single-spore tures with 
pellicle formation and two single-spore cultures with- 
out pellicle formation. All these four cultures were 
haploid. This fact indicates that pellicle formation 
is not & completely reliable systematic character. 
One may algo question whether the generic character 
of Hansenula of nitrate assimilation is sufficiently 
important, in view of the fact that in many of the 
anascosporogencus yeasts both nitrate asmrmmilating 
(N+) and non-nitrate aasimilating (N—) species are 
found in the same genus. 

It must be admitted that the difficulties en- 
countered in erecting an acceptable system of yeast 
classification may justify the use of criteria which 
the systematist finds practical, even to the exclusion 
of & natural relationship and even if such a classifica- 
tion is not always completely logical. Of prime 
Importance is whether the species can be identified 
by the system proposed, and in this paca the 
present work is oertainly to be pref to the 
earlier attempta. 

It is inevitable that in such an extensive work 
errors will oocur. With regard to minor errors, it can 
be noted that, on p. 838 as well as on other pages, 
"Lypomyoes" is used instead of Lipomwoes. In this 
connexion, it should be mentioned that, in the transfer 
of Torula lspofera to the genus Lipomyces (p. 835), 
the species should be called Liponmwoes lipofer (not 
Wpoferus, which is incorrect Latin). In the species 
index on p. 712 one finds “ ichia" as & heading 
for a long list of species. is should read "Zygo- 

". It is incorrect to say that Lindegren 
(1948) “supposes that & dominant gene controls a 
high rate of enzyme production, whereas ita recessive 
allele only is able to produce & very small amount of 
enzyme” (p. 46). This is the view held by Dr. Roberta 
and myself, proposed in 1048 in connexion with 
galactozymase, while Lin maintains that tho 
recessive type, through mutation, may acquire the 
ability to synthesize the enzyme. 

I am not in éomplete agreement with the state- 
ment that “If giant colonies are to be nade the yeast 
is Inoculated on malt gelatin in Petri dishes or Lindner 
flasks and observed after 4-8 weeks’ incubation at 
21° O.”. I find that a lower temperature (15° C.) 
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produces a more characteristic surface of 
the colonies, and that an incubation jin of 84 
weeks is quite sufficient. The authors have employed 
Einhorn tubes for their routine qualitative fer- 
mentation testa, although they consider Durham 


tubes more gabi i , whether Einhorn 
or Durham tube is to be pref: depends m the 
construction of the Eimhorn. However, both tubes 


suffer the defect of allowing the carbon dioxide 
produced during fermentation to diffuse out of the 
sugar solution; this oan, however, be overcome by 
employing mercury in the Einhorn. In our laboratory, 
we prefer the small Winge fermentometer, which is 
easy to use and inexpensive and which completely 
prevents gaseous diffusion. 

These critical comments should, however, not 
detract from the merits of this imposing work, and 
capa it good, area ena toes age a E 
upon its completion. The is provided with 


drawings which are & considerable improvernent over 
those i in the earlier systematio works 
menti above. Nineteen new species and varieties 


have been erected and are desoxibed in Latin. 
Osvinp Wine 


BRITISH PHARMACOPGIA, 1953 


British Pharma a 1953 ? 

Published under direction of the General Medical 
Council. Official from 1 September 1958. Pp. xxivd- 
894. (London: Pharmaceutical Press, 1052.) 508. net. 


HE eighth “British Pharmacopaia”, which 
becomes official on September 1, 1958, follows 
its after an interval of only five years. 
The Pharmacopoia Commission is to be congratulated 
on this acceleration of its output, which outas down 
the time for this important standard work to get out 
of date. Much has happened during the past five 
years and many new drugs now appear for the first 
time, including aureomycin, oy&nooo i 
methonium, 


one, sodium aminosalicylate, 
troxidone and fifty-four other substances or prepare- 
tions. There are also fifty-two new monographs 
which appeared in the addendum published in 1951 
and now & for the first time in the '"Pha&rmagoo- 
pois” tect. The ion of so much new matter 
is itaelf & formidable task; but the Commission has 
done much more than this. The number of old 
monogrephs ejected ig even greater than the number 
of new monographs admitted. The Commission has 
shut its mind against sentiment and thrown out such 
. old favourites as grey powder, Blaud’s pill, squill, 
iodoform and aromatic spirit of ammonia. 

drugs, such as amidopyrin and diamorphine and 
sulphonal, are now thought too dangerous for Lai 
use, though some doctors still believe in them. in 


orm o ena cag i ce Pr A 
flavine and dicoumarol and thiouracil, have been 
replaced by better drugs in the same class. The 
only remaining lozenge contains nothing but peni- 
oilln and sugar. As these examples will show, the 
Commisgion has no effort to ensure that the 
new book shall be efficient rather than, picturesque 
and shall contain all essential drugs and nothing more. 
The form of the book is more attractive than ever 
before. Latin has been deposed from pride of place, 
and the main title of each drug is given in ish. 
The alphabetical arrangement has been improved, 
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so that tincture of digitalis comes close to digitalis 
instead of being segregated with the other tinctures. 
Doses are given in the metric system, and the other 
weights and measures still used by old-fashioned 
doctors sometimes appear in brackets. ~ 

There is an interesting innovation m Appendix 16. 
Biological assays were first officially discussed in the 
1982 i&", and since then new methods 
of assay have been introduced from time to time, 
with various different recommendations for the 
design of the experiment. Some of the older ones 
were rather orude, and some of the newer ones were 
rather difficult to understand without much mathe- 
matical training. All such assays are based on the 
same general principles, and the Commission has 

& section dealing with. the design and 
accuracy of biological assays in general. It has thus 
been possible to eliminate repetition in the description 
of the separate assays and to introduce a simplified 
method of calculation which gives resulta accurate 
enough for all practical purposes. The methods now . 
recommended are deeori in about a dozen pages 
with six examples of actual calculations, & table of t, 
a table of probita and a table of weights for probite. 
These ods of calculation do not include all the 
refinements recommended by some authorities, but 
they also do not inolude the inaccurate and unsatis- 
factory approximations -reoommended by other 
authorities ; thus they should be found satisfactory 
for routine assays. 

The new ““Pharmacopcaia’’, like all ita predecessors, 
represents & greet advance; but in this oase the 
euvenos hae Doar Reeve IOS Vay ee 

n E . H. GADDUM 
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SCIENCE IN PROGRESS 


Sclence In Progress 
By Bradley M. Patten, George W. Corner, Arnold 
Gesell, H. J. Muller, T. M. Sonneborn, Ralph W. G. 
Wyckoff, Oarl D. Anderson, Farrington Daniels, J. R. 
i Emil Artin, Geo Gaylord Simpson, 
Raymond M. Fuoss. Edited by George A. Baiteell. 
Seventh Series. Pp. xvii+512. (New Haven, Conn. : 
Yale University Preas; London: Oxford University 
Prees, 1951.) 40s. net. 


beautifully produced book is a worthy 
successor to the six former volumes in the series. 


-Recent major contributions to many fields of science 


are described by the men who have been partly or 
wholly responsible for them. The new volume 
includes articles by two Nobel prize-winners and eight 
members of the United States National Academy of 
Sciences. a 

Dr. Bradley M. Patten writes of his research on the 
first heart-beata and the beginning of embryonic 
circulation m the developing chick; then follows & 
Study of the action of ovarian hormones in the 
Rhesus monkey by Dr. George W. Corner, director 
of the Department of Embryology at the Carnegie 
Institution of Washington. 

Dr. Arnold Gesell, who 18 known throughout the 
world for his work on the psychology of young 
children, a well-illustrated account of the 
psycho-physical development of the infant; analysis 
of cinema photographs of the child’s reaction to its 
environment has been made poasible by the use of t 
photographic dome for recording infant behaviou» 
patterns. Then follows a long section by Dr. H. J 
Muller, of Indiana University, on radiation damag» 
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to the genetic material, ın whioh much more research 
is oalled for on the long-term effects on tissue pro- 
duced by frequent doses of X-rays and other 
forms of radiation usually assumed to be safe. 

The author of the next chapter, Prof. Tracy M. 
Sonneborn, professor of zoology in Indiana University, 
discovered & mating reaction associated with the 
conjugation of Paramsctum, which culminated in the 
establishment of the concept of the plaamagene in 
oytoplasn, and he writes that '"The ultimate task 
will be to reunite the nuclear and cytoplasmic com- 
ponents of the genetio system in an integrated, 
interreactional conception of the genetic system of 
the cell and the study of the function of each in the 
work of the whole". Dr. R. W. G. Wyokoff has a 
chapter on the structure of crystals, and his work is 
illustr&ted with some remarkable electron-micro- 
photographs of virus orystals, in which the actual 
molecules may be seen. Carl D. Anderson, the 
discoverer of the positron, sums up the present 


position with regard to our knowled of the 
elementary icles of physios, and Farrington 
Daniels, of University of Wisconsin, reviews the 


possibilities of the future use of atamio and solar 
energy ; no leas than fifty flelds of research in the 
utilization of the sun’s energy are listed. 

Pure mathematios has been given consideration in 
& section by Emil Artin, of Princeton University, in 
which the theory of braids is worked out by com- 
bining topology and the theory of groupe. Finally, 
there are important chapters on the fauna of Latin 
Amerioa by George Gaylord Bi and on the 
poroa chemistry of polymers Raymond M. 

oes. Esch chapter is well documented. 

W. L. SUMNER 





PROGRESS IN THE STUDY OF 
. REAL CRYSTALS 


Institut Internatlonal de Physique Solvay 
Neuviéme Conseil de Physique tenu à l'Université 
Libre de Bruxelles, du 25 au 29 septembre 1951. 
L'État solide: Rapports et discussions. Pp. 577. 
(Bruxelles: R. Stoops, 1952.) 650 frenos. 
HE scientific committee of the Institut Inter- 
national de wa e Solvay convenes periodically 
a conference at which problems of some branch of 
physics are reviewed. The reader learns from the 
table of contents or from an aside on p. 167 that the 
main theme of this conference report on the solid 
state is that of imperfections and transformations, 
«end principelly the former. The book is a collection 
of papers, with discussions, and the majority deal 
specifically with studies of metals, although moat 
problems treated have & wider application. Some of 
wahe papers review an aspect generally, but most 
-desoribe particular devel ta with which the 
suthora have been personally associated. Much of 
mthe subject-matter has, of oourme, been published 
-4lready, and indeed, as is perhaps inevitable in a 
| m in which such rapid developments are oocurring, 
also been discussed at recent conferences of 
amilar scope. There is, however, some new work of 
interest to the specialist, and although ite nature 
nakes it rather disjointed, the book is to be reoom- 
Peete mder rele an an authorobr ve Honc HH 
) state of development at September 1051 of 
he topics discussed. 
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The book begins with a fascinating paper by C. S. 
Smith describing the recent work on grain boundaries 
which has been stimulated by comparing the poly- 
crystalline solid with a soap froth. There are three 
other papers concerned directly with grain boundaries 
and thelr properties. W. G. Burgers, discussing 
recrystallization, gives a comprehensive review of 
new date and ideas which have appeared since 1940 
and includes & survey of new techniques for studying 
structural changes. G. W. Rathenau describes the 
application of one of these—electron emission mioro- 
soopy—to the direct study of grain-boundary 
migration in metals at high temperatures. Calcula- 
tions on the energy of grain boundaries using the 
dislocation model are reported by W. Shockley. 

There are five papers about transformations. E. 
Rudberg reviews recent Swedish work, and this is 
supplemented later by a brief note from G. Borelius. 
Age-hardening and the order-disorder transformation 
are treated by W. Köster and A. Guinier, while C. 
Crussard describes his theory of the interference of 
thermal waves and its applications. Lattice vibrations 
are also discussed in J. Laval’s detailed account of 
his theoretical work on the elastic properties of a 
perfect oryBtal in which the interatomic forces are 
not central. 

The remaining papers are all concerned direotly 
with the theory of dislocations. E. Orowan discusses 
the dynamics of slip and examines critically some of 
the fundamental hypotheses of this theory. There 
are articles by F. C. Frank on orystal growth, F. 
Seitz on the generation of vacancies by moving dis- 
locations, and A. H. Oottrell on the yield-point in 
iron. N. F. Mott discusses current ideas on work- 
hardening, recovery and creep, and there is & short 
note from U. i : 

The dislocation theory has made great stridea since 
the Second World War. At the time of the Bristol 
Conference in 1947, perhaps the most convinci 
parts of the theory were the explanations it affo 
of the inftuenoe of traces of impurity on mechanical 
properties (atmosphere theory), and of the phen- 
omenon of polygonization. Since that time the 
observation of spiral steps on the surfaces of growing 
crystals has provided direct evidence for the existence 
of dislocations. Also, the actual propagation of slip 
lines across the surface of a specimen has been 
time, it is now possible to understand how slow- 
moving dislocations can multiply. Already, mmn- 
portant new evidence of the ive movement 
of dislocation arrays, predicted and referred to 
briefly in the paper of W. Shockley at this oon- 
ference, is available in the experiments of Washburn 
and Parker, while the comparison of absolute grain- 
boundary energies for meal angaia disorientations 
with the predictions of the dislocation theory appears 
to make possible the first quantitative test of this 
theory. Much of the theory remains, however, 
frankly speculative, and, as E. Orowan emphasizes, 
the need for experimental support for its foundations 
is acute. There is some ground for confidence, 
however, that this will be inoreaaingly forthooming 
in the near future. 

Despite its title, English-speaking readers will be 
glad to know that some three-quarters of the book 
is in their language. It is perhaps unkind to comment 
on the numerous errors of editing which result; but 
it is impossible to refrain from quoting the apposite 
heading of “reed and Polygonisation’’. 

B. A. Busy 
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Classical Mechanics 
By Dr. D. E. Rutherford. (University Mathematical 
Texte. Pp. viii+ 200. (Edinburgh and London: 
Oliver and Boyd, Ltd.; New York: Interscience 
Publishers, Ino., 1051.) 10s. 6d. net. 
. D. E. RUTHERFORD'S aim is to provide 

a oonoiee and unified account of olasmioel 
theoretical mechanics from the beginning up to 
Hamilton’s principle. There are five chapters, 
dealing respectively with kinematios, the nature of 
force, dynamics of æ particle, dynamios of rigid 
bodies and generalized co-ordinates. A surprisingly 
large amount of information has been packed into a 
small spoe For example, Chapter 4 contains not 
only the usual elementary theorems RALPH amar a 
and an account of Euler's equations and the top, but 
also some statiœ, including centre of gravity, Poinsot’s 
central axis and virtual work. Ohapter 5 includes 
Lagrange’s equations, normal modes of oscillation, 
stability, Hamilton’s equations and  Hamilton's 
principle. There are examples for solution at the end 
of each chapter, the total number being 108, and an 
Index. 

There oan be no doubt as to the value of the matter 
contained in the book; but it is rather puzzling to 
know for what type of student it is intended. The 
introduction points out that a knowledge of calculus, 
co-ordinate geometry, and vectors is required. It 
does not mention that p. 14] uses the notation and 
two theorems of matrix theory. Also there is no 
statement as to the previous knowledge of dynamice 
required; but it is obvious that & beginner will find 
great diffloulty with some of the early pages—for 
example, p. 18 on moving axes. The introduction 
streases that the book is arranged in logical order 
and not in order of i ing difficulty, and that 
"many readers may find it advisable, therefore, to 
read the various sections in an order other than that 
in which they are presented. Teachers will, no doubt, 
advise their students on this point according to the 
students’ maturity". This last sentence transfers the 
task of presenting the subject in form that oan be 
easily sacimilated from the author 8 to other shoulders. 

H. T. H. Pragaro 


The Cold Working. of Non-Ferrous Metals and 


Alloys 
A d on Metallurgical Aspects of the subject 
held in London on the oooasion of the Annual General 
of the Institute, 14 March 1951. ' i 
of Metals Monograph and Report Series, No. 12.) 
Pp. 207. (London: Institute of Metals, 1952.) 15s. 


ee ore 


are reviews of particular aspects of oloi 


such as wire-drawing, cold-rolling and pressing. The 
practical techniques employed are examined in 
relation to the optimum process conditions for the 
more commonly used non-ferrous metals and alloys, 
with the fundamental aspects of oold-working 
reviewed in one general introductory paper. This 
may represent & just proportion in & work on &pplied 
metallurgy, but even in this paper the discussion is 
not extended to cover any detailed theory. The 
interpretation of cold-working phenomena in terms 
of dislocations, and the treatment given of deforma- 
tion textures, are both so that they give 
no more than & brief indication of current ideas. 
. This is unavoidable in the space of the few pages 
devoted to these subjects, and the selection of the 

material, which must have been a difficult task, is, 
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on the whole, well judged. The volume is clearly a 
most useful work for those actively: connected with 
industrial proceases which involve oold-working in 
any form. Most blems are touched upon, and 
where detail is i te the quoted references may 
be followed up. However, as the development and 
extension of such techniques depend upon a fuller 
understanding of the me and physios of the 
deformation mechaniams, a closer consideration of 
fundamentals would have widened ita eppoi; 
A.J. Y 


VoL 171 


Entwicklungsphyslologle 
Von L. v. Ubisch. Pp. 85+16 plates; (Berlin : 
F. W. Peters, 1952.) n.p. 


F. VON UBISOH has made important oon- 
tributions to the experimental embryology of & 
wide variety of forms—echmoderms, ascidians, 
Asaris and amphibians among them. Hoe has, how- 
ever, stood somewhat outside the major achools, such 
as the German, the Swedish and the which 
have tended to dominate the subject in past few 
decades, and his contributions have perhaps received 
rather leas attention than was their due. It is 
therefore all the more gratifying to have from his 
pen & general treatment of the field. His little book 
is exceedingly short and is aimed at a student audience. 
Its brevity has enforced & most admirable clarity of 
theoreti outlook. Von- Ubisch presents a very 
modern point of view: that the easential basis of 
differentiation is to be sought in the interaction 
between nuclei and locally differentiated cytoplaams, 
by which different seta of genes become activated or 
inhibited. In the space at his disposal the author 
can do little more than adumbrate this proposition 
and has had to forgo a discussion of much of the 
widely diversified evidence which bears on it, partiou- 
larly from the side of genetics. However, little of 
major importance is omitted from his summary of 
the facta of embryology, and his book 
is probably the best short and up-to-date account of 
1b. O. H. WADDINGTON 


Lelbntz und das Reich der Gnade 
Von Kurt Hildebrandt. Pp. vii+ 505. (Haag: 
Martinus Nijhoff, 1953.) 26.50 guilders. 


NTEMPORARY schol may perhaps be 
said to have ‘re-discovered’ niz; the stately 
volume here under review is not the only evidenoe of 
this trend in recent months, but it is & contribution 
of & somewhat special character, designed to set the 
great thinker at the centre of & specifically European 
philosophy, occidental in gpirit and intended to be 
‘understanded of the people". To this extent, it 
ts a return to the early Greek concept, when 
the love of wisdom was ta not go much as an 
academic subject, as & life to be lived. Thus, & not 
inappropriate reni of the title of the present 
work might be “Leibniz and the Realm of Grace”. 
The first part is largely biographical, includmg the 
encounters with Locke and Newton. Next follows a 
typical Systematik, an assessment of the creative 
faculty in mankind, and the problem of good and 
evil. (The celebrated “Theodicy’ comes in for 
attention earlier.) Finally, there is the inevitable 
discussion of action and re-action, inoluding questions 
of belief and configuration. The latter should not be 
confused with the Gestalt of to-day ; for Leibniz, 
i ' was more of an abstraction than it is to us. 
The book—a work of real distinction—concludes with 
a useful chronological table. F. I. G. RAWLINB 
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An Explaining and Pronouncing Dictionary of 

Scientific and Technical Words 
10,000 Scientiflc and Technical Words in 50 Subjects 

lained as to & Person who has little or no Know- 
I of the particular Subject. By Dr. W. E. Flood 
and Dr. Michael West. Pp. viii-+387. (London, New 
York and Toronto : Longmans, Green and Co., Ltd., 
1952.) 125. 6d. net. 

HIS is & very useful compact dictionary, and it 

will have & wide acceptance. In less than four 
hundred pages, ten thousand scientific and technical 
words in fifty subjects ranging from architecture to 
zoology are explained and given correct pronuncis- 
tions. Like Larousse and Nuttall before them, but 
in & more generous and enlightened manner, the 
authors have supplied thirteen hundred pictures and 
diagrams to assist them in their explanations. A 
simple and effective method of cross-reference has 
been used in the book, and thus its value has been 
enhanced. The authors set themselves a number of 
working rules when they made their dictionary, and, 
by following these, their work has not degenerated 
into an unsatisfactory encyclopedia. Only a captious 
critic would find details which would evoke comment. 

Why has oxygen not been given when nitrogen 
and hydrogen have? Why axolotl and not sala- 
meander, geriatrics and rheology but not cybernetics, 
harmonic but not consonance or temperament in 
their acoustic sense, coma with two‘ meanings but 
without reference to lens aberrations? There is 
tawny port wine (which is important), but not poly- 
ploid, serology or the biological use of the word 

indle. Very few of the explanations have suffered 

ugh the process of condensation, but some seem 
to need qualifleation ; for example, ''ealoiferol is 
found in yeast”, "burn bones to make lime". There 
is & table which gives British and metrio weights, 
measurements and temperatures, but atomic weights 
are not usually given. The most hyperoritical 
reviewer would have to admit that ın such a amall 
but comprehensive volume some matters of choice 
must be left with the authors. 

The book is excellent value for money and is 
attractively produced. It will be handy as a reference 
work for all intelligent citizens, even if their primary 
interest 18 not science. Many will be tempted to 
browse in it. W. L. SUMNER 


Tables of the Bessel Functions of the First Kind 
of Orders Seventy-nine through One Hundred 
and Thirty-five 

By the Staff of the Computation Laboratory. (Annals 

of the Computation Laboratory of Harvard Univer- 

sity, Vol. 14.) Pp. x+614. (Cambridge, Mass. : 

Harvard University Press; London: Oxford 

University Preas, 1951.) 528. net. 

HE publication of this volume oompletes a 
project naugurated in 1944 by the Computation 

Laboratory of Harvard University and continued 

since, at intervals, whenever the Laboratory’s suto- 

matio computer was not engaged on work of higher 
priority. The results are given in a series of large 
volumes, of which this is the twelfth. Previous 
volumes in the series have bean reviewed (Nature, 

180, 772 (1947) and 163, 152 (1949)), and there 18 not 

much to add to what has already been said. 

The original project was to tabulate the function 
Jx(x), for positrve integer n up to 100 and for values 
of z up to 100, to ten decimals, except that, for 
n = ((1)3, values are given to eighteen decimals. 
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For z greater than 25, the tabular interval has so 
far been 0-01, but in the present volume it is inoreased 
to 0-05 at n = 97, and again to 0-1 at n = 112. It 
has been found possible to morease the range of n up 
to 135, beyond which Jg(z) is not significant to the 
tenth decimal at z = 100. The of z has been 
closed by the inclusion of a ten-decimal table of 
Ja(100) up to n = 135, and a table of Ja(n) for 
n = 1(1)100 is also given. 

Dr. H. Aiken and his staff—and also the machine 
—are to be congratulated upon the completion of the 
great task which they set themselves, and the result 
is probably the most extensive piece of tabulation 
which has so far been attempted and brought to a 
suoceasful conclusion. W. G. Bickrxv 


Du Pont 
The Autobiography of an American Enterprise. Tho 
Story of E. I. Du Pont de Nemours and Company 
published in commemoration of the 160th Anni 
of the Founding of the Company on July 19, 1802. 
Pp. vi+188. (New York: Charles Soribner’s Sons, 
1952.) mp. 

HIS handsome volume, richly illustrated partly 

in colour, traces the development of & famous 
American firm from its foundation in 1802 near 
Wilmington, Delaware, by & young refugee from 
France, Eleuthére Irénée du Pont, who had been a 
pupil of Lavoisier. Many of the ulustrations con- 
nected with the early period are taken from the 
contemporary preas and are of great interest in 
respect of such things as costume. The illustrations 
showing present-day conditions may seem at first 
sight too familiar to warrant inolusion; but in due 
time they also will come to be reooftis of past days, 
equally interesting and valuable. The volume, which 
has drawn upon many sources, including the records 
of the firm, is one of the most interesting and 
attractive of its type which has come to the notice 
of the reviewer, and any library which looks to the 
future should make a point of including it. 


The Bay 
By Gilbert C. Klingel. Pp. x+278. (London: Victor 
Gollancz, Ltd., 1952.) 125. 6d. net. 

HE bay of which Gilbert Klingel writes is the 

Chesapeake, stretohing to the east of Maryland 
and Virginia, and so called after the Amerioan Indiana 
who first peopled its shores. The coast is deeply 
indented with wide river mouths, long lagoons, 
estuaries, and thousands of small creeks, so that, it 
has been said, if the shore-line were straightened out 
it would stretch more than four thousand miles. For 
twenty years Klingel has watohed the bay with 
the acute ions of an enthusiastic and experi- 
enced na ist. In this book he desoribes the bay 
in many moods as well as the remarkable variety of 
its living forms. The latter he has studied above, on 
and below the surface of the bay ; possibly his best 
descriptions are those of the living creatures which 
he met underwater. For Klingel is an experienced 
underwater observer and, whether in helmet, diving- 
suit or his curious home-made ‘Bentharium’, his closo 
contacts with submarine life have produced deacrip- 
tions of animal behaviour which put him in the top 
flight of writers on natural history. One of the best 
chapters is an account of happenings during a wholo 
twenty-four hours spent in the heart of a swamp. 
The chapter on luminescence is equally good, while 
the author's desoription of his experience with tho 
‘Bentharium’ is one of exciting adventure. 
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THE- SUPERSONIC BANG 


By G. M. LILLEY, R. WESTLEY, A. H. YATES and J. R. BUSING 
Department of Aerodynamics, College of Aeronautics, Cranfield, Bucks 


HE reason for the bang or 

observers after an aircraft 
speed of sound has been the subject of much specula- 
tion. In previous communications, Gold!, Warren’ and 
Rothwell’ have based their explanations on Huygens’s 
wavelet construction for & moving source which 


heard by ground 
has exceeded the 


and o is the of sound. This is simply the 
condition far ulse waves emanating from suo- 
cessive elements of the supersonic flight path to form 
an envelope or wave front (Mach wave). 

For a source moving in & straight line at a speed 
which mcoreases and then decreases through the speed 
of sound, two curved wave fronts are formed, joined 
at their outer extremity by ouspe (Bee Figs. 14 
inoluaive). , 

In the simple theory it is assumed that these 
waves, which eventually move ahead of the retarded 
Bourge, cause bangs as they pass the observer. 





Although the calculated time interval between the 
two bangs, and the strength of the first wave front, 
have shown reasonable agreement with measured 
values obtained from a restricted series of flight 
experimenta, the calculations to.date do not predict 
& second wave front of comparable strength to the 


first. ts with aircraft in dives have shown, 
however, that the strength of each ment of the 
double-bang is approximately equal. instead of 


the Mach wave configuration the shock waves around 

an aircraft, in unsteady as well as steady flight, are 

considered, this discrepancy between theory and 
iment does not arise. 

"Einoe it is only necessary to discuss the pattern of 
the shook wave at large distances from the aircraft, 
it is possible to replace the aircraft by an equivalent 
body of revolution. This avoids the complicated 
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Fig. 5. Aerofoll accelerating (&ubsonio Mach Mo. ~ 0 05) 
Fig. 6. Aerofolf accelerating (supersonic Mach No. ~ 1-1) 
Wig. 7 Aerobi at maximum speed (supersonic Mach. Ko. re 1 8) 
Fig. 8. Aerofoll retarding (&ubsonie Mach No. ~s 0-6) 


treatment of the multi-ahook interaction close to the 
aircraft. Simple experiments‘ based on the hydraulio 
analogy technique, using towed:models, have verified 
the shock-wave explanation of supersonic bangs (see 
Figs. 5-8). 


Shock-wave Configuration In Unsteady Flight 
When a body is uniformly accelerated from rest up 


to high subsonic speeds below the critical Maoh. 


number (the Mach number of the body at which the 
local speed near the surface first reaches sonic speed), 
the flow pattern around the body at each instant 
will not be markedly different from that at the oorre- 
sponding steady speed. At flight speeds above the 
critical Mach number, shock waves are formed around 
the body at the end of the local supersonio region. 
These shock waves move back towards the tail as 
the Mach number of the body is moreased. At a 
sufficiently high subsonic Mach number, the tail 
shock becomes bifurcated with ite rear member 
nearly normal to the wake (Fig. 5). 

When the acceleration of the body is continued to 
supersonic speeds, & bow wave is formed just ahead 
of the body (Fig. 6). Unlike the front tail wave, it 
remains approximately normal, near the body, at 
least over a finite range of supersonic speeds. It 


becomes attached to the nose, if sharp, above a’ 


certain supersonic Mach number, which is a function 
of the nose angle (Fig. 7). The extent of the bow 
wave and its distance from the nose is a function of 
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the body geometry, tho 
body speed and accelera- 
tion, as well as the com- 
plete time-history of the 
motion. Thus the bow 
wave can only attain ita 
steady state configuration 
after an infinite time. 
Away from the body axis 
the interaction of the ex- 
pension waves (which are 
necessary to accelerate the 
flow between the bow and 
tail waves) witb the bow 
wave reduces its inolina- 
tion relative to the flight 

th. It oen be seen, there- 
ore, that marked differ- 
enoes oocur between the 
formation of the bow and 
tail waves. In the latter 
case, the wave is concave 
forwards, close to the body 
(Fig. 5), and the formation 
of ita rear member is there- 
fore analogous to that of 
the Mach waves associated 
with an accelerated point 
source (Fig. 3). The bow 
wave is, however, convex 
forwards (Fig. 6), and & 
simple qualitative analysis 
will show that the flow 
inhibits the formation of 
cusps at its outer ex- 
tremity. Thus for a body 
‘accelerated from subsonic 
to supersonic speeds, the 
shock formation oonsiste 
of a bow wave abead 
of, or attached to, the 


- nose, and separated from the front tail wave by & 


system of expension waves, plus & rear transverse 
wave joined to the front tail wave at ita outer 


extremity. i 

When the body is retarded and ite speed falla 
below the oritical Mach number, the bow wave will 
have travelled far ahead of the nose, since it detaches 
itself from the body when its speed is just above 
sonio. The front tail wave will travel slowly towards 
the nose, and in doing so becomes approximately 
normal to the surface. Its shape changes and it 
becomes convex to the direction of the motion. It 
moves ahead of the body when the speed of the 
latter falls below the critical Mach number. Tho 
rear tail wave moves towards the body, overtakes it, 
and finally it also moves ahead of the body (Fig. 8). 
Thus the shock wave formation ahead of a body, 
retarded from supersonic motion of finite duration to 
subsonio, is & bow wave separated from the front tail 
wave by & of expansion waves, and trailing 
farther behind & rear transverso wave joined to the 
front tail wave at its outer extremity. The two 
member of the tail wave tend to ooelesoe after & 
finite time. Thus at & large distance ahead of a body 
iud rug. this simple manœuvre, we shall have oither 
two or hoale waves each travelling at approx- 
imately the speed of sound. The first two waves will 
have similar wherees the third wave, if it 
has not overtaken the front tail wave, will be 
considerably weaker. 
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The distance apart of the shock waves can be 
calculated approximately as follows. The distance 
between the bow and the front tail wave is equal to 
the speed of sound multiplied by the time for the 
body to slow down from sonic speed to just below 
its critical Mach number. The distance between the 
bow wave and the rear tail wave depends on the time- 
history of the accelerated and then retarded motion 
of the body. When this is known, the caloulation 
can be completed, smoe it has been shown that the 
rear tail wave is left behind in the wake of the body 
at the commencement of the supersonic motion, while 
the bow wave separates from the body at the con- 
clusion of the supersonic motion. In addition, as a 
first approximation, it may be assumed that the free 
shook waves are moving normal to themselves at the 
speed of sound. The spread of the shook waves after 
a given time can be found approximately from the 
oorresporiding Huygens wave diagrams for the 
motion of & point source which replaces the body. 

In the case of steady motion at nio speeds, 
(pte ee oai decim 
exoept where they are reflected from solid surfaces. 
The rear tail wave is now infinitely far behind, the 
body and hence is not observed. 


Nolse from High-speed Alrcraft 

In the case of jet-propelled sircraft travelling at 
high subsonic speeds, the mam noise is due to the 
turbulent motion created by the jet. At supersonic 
body speeds, the sensation of noise caused by shook 
waves, even when they are week, is very much 
greater than that due to other sources, although the 
duration of the noise is very short. For & body flying 
at constant supersonic speed at & fixed altitude, the 
bow and tail shock waves will sweep over the ground, 
- and these and their reflexions will be heard by 
observers as separate bangs, only if their time interval 
is greater than about 0:02 seo. For a body executing 
a high-speed dive, during which the speed increases 
end then decreases through sonic speed, ground 
observers may hear one, two or three bangs depending 
upon their location and the time-history of the 
motion, In the cases where more complicated 
manœuvre are executed, simple analysis will 
determine the number of bangs to be expected. 

In the discussion above, the refraction of the ahook 
waves through & non-uniform atm has not 
been considered. This will not invalidate the above 
resulta; but it should be noted that for certain 
manœuvre the shook waves produced around the 
body at altitude will not penetrate to the ground. 


1Gold, T., Nature, 170, 808 (1052). 

* warren, O. H. H., Nature, 171, 215 (1963). 

* Rothwell, P., Nature, 171, 216 (1953). 

‘Lilley, G. M., and others, College of Aeronantios Report 71 (1963). 


HEALTH OF THE SCHOOL CHILD” 


HE report of the Chief Medical Officer of the 

of Education for the years 1950 and 

1951 shows that the mortality-rete of children &ged 

- 6-14 years is still falling: Of the 8,341 children who 

-died. in 1950, 851 met ir deaths through &ooidenta 

—about half of them motor accidents. 294 children 

died of tuberculosis compared with 937 in 1988, 

207 of cancer and 158 of poliomyelitis. Deaths from 

diphtheria continued to fall: 16 children died in 
* Health of tho Babool Child. (H.M.8.0.) 5s. net. 
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1950 compared with 1,733 in 1938. The general 
health of the children continues to improve. 

There has been & remarkable roduotion in skin 
disease among children. During 1047—51 the mumber 
of children with scabies, impetigo and riigworm of 
scalp has fallen from 108,000 to 84,000. Acute 
rheumatiam is being reduced, and although more 
than 4,000 children a year suffer from this disease, this 
is leas than & third of the number ten years ago. 

Cleanliness of school children is also im ving. 
“Even s0,” states the report, “it is inexcusable that 
847,544 children (6%) wore found verminous in 1951. 
Parents of consistently verminous children must have 
very little self-respect.” A t campaign is 
being waged against this problem; but sucoeas in 
preventing repeated re-infestation depends upon the 
measures taken to deal with possible verminous 


conditions in other members of the family—in par- 
ticular, the pre-school child and the adult. In 
rite Au D an offer of | 


DDT hair-cream to the 

Nearly 44 million uildron were examined or 
re-examined during 1951 by school medical officers. 
157,566 children were found to have defects in 
vision and & further 37,499 children required treat- 
ment for squint compared with 31,189 in 1949. 
Nearly three children m every thousand required 
treatment for defective hearing, and nearly five in 
every thousand were recommended to be kept under 
observation. More attention is now being paid to the 
ascertainment of deafneas in children as it is oon- 
sidered vital to treat them early in school-life. 

The report includes & highly oritical survey of 
open-air schools by four medical offloers of the 
Ministry. In their account of premises they state : 
“There are in this country some first class o ir 
schools which have been to give the children 
full benefit from fresh-air sunlight, but there are 
others which are merely ramshackle wooden huts, 
unpleasant to live in and ugly to look at. In some 
of the schools the walls were simply screens, made 
esie B pas ape Mor eave ee us 
the floor about 2—4 from the oeiling. The rooms 
were without any a of heating and were often 
without artificial light. In wet, windy weather, rain 
drove in between and above the curtains Bo that the 
floor and furniture were often wet. We saw ohildren 
scraping frozen snow off the desks and chairs before 
they oould be used. In oold weather the children sat 
at their deaks ing hate, caps, coats, scarves and 
gloves, and with b ts round their legs. As 
doctors, we cannot feel that-refrigeration or ae 
ness contributes to health and, therefore, we strongly 
condemn the ‘bandstand’ type of classroom. In one 
school on a wet day we saw the children lying on 
damp canvas stretchers in an unheated, open-fronted 
stone-floored shed, with the rain driving in at the 
front and leaking through the roof". 

The report explains that a well-conduoted open-air 
school is of great value for delicate children, and 
apart from ite physical benefits, they usually find 
sheer pleasure in being out of doors; but they must 
be kept dry and reasonably warm. There is still & 


' place for these schools, especially in industrial areas ; 


but no expansion of existing provision is considered 
necessary. ‘With a rising standard of living, better 
housing, the provision of meals and milk in schools, 
and with & iss Hapa ese rat i peep eat raga 
of the varying of individual children, it may 
be that the need for special schools for ‘delicate’ 
children will diminish with the years.” 
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BIOSYNTHESIS OF PROTEINS* 


By D& P. N. CAMPBELL and Da T. S. WORK 


National Institute for Medical Research, Mil! Hill, 
London, N.W.7 


IOOHEMICAL research has been concentrated 
4 until recently on the degradative rather than on 
the synthetic reactions of the living oell. This was 
the natural outcome of limitations imposed by tech- 
nique. The products of degradation are small 
molecules amensble to investigation by the classical 
techniques of organic chemistry, whereas the products 
of synthesis are often of high molecular weight and 
of embarrassing complexity. The introduction of 
isotopic tracers, of chromatography and of high-speed 
centrifuges has made possible a reorientation of 
research. Among the many problems open to attack 
by these new methods, that of protein synthesis is 
among the most formidable and most important. 

Proteins such as those of hair and akin cannot be 
said to have any definite molecular weight and they 
msy well have no definite molecular structure, but 
the smaller water-soluble proteins when purified show 
many of the attributes of homogeneous molecular 
species. Thus, Se it seems likely that all 
the insulin molecules pro uoed by one animal are of 
identical structure. There is no indubitable proof of 
this view, but the recent determinations by Sanger 
and Porter! of protein end-groups, the work of 
Porter* and of Schroeder? on amino-acid sequences 
adjacent to the end-groups, and especially the recent 
work of Bangert on the amino-acid sequences in 
insulin, all suggest that & single purified protein is a 
single molecular species. 

It is known from the classical in ions of 
Nuttall’ and others that the morphological differences 
between species are no more distinct than the sero- 
logical differences between the proteins of those 
species. Thus, for example, purified duck ovalbumin 
can, be distinguished fram i hen ovalbumin by 
immunological methodes. the same way the serum 
globulins, the fibrinogens, the trypeins and the 
hemoglobins of two closely related species may be 
indistinguishable by physical methods but sero- 
logically distinct. The work of Landsteiner' and 
others has that immunological speorficity 
is the reflexion of a speciflo chemical structure. Thus 
it is reasonable to suppose that each type of cell 
possesses enzymic mechaniams capable of exact 
control of the amino-acid composition and sequence 
of all rta proteins. This conolusion is fortified by the 
recent investigations of Sanger’, of Lens’ and of 
Craig! on , pig and bovine insulins. These 
proteine are ble by physical methods 
and are of ad biological potency but are chemically 


distinct. tly the pancreatic cells of each 
species can the exact reproduction of a oomplex 


pe yee + NH,.CH.CONH.O,H, 
: 4 


R R 

polypeptide pattern characteristic of the species. For 
some proteins the speoifloity of structure appears to 
be controlled within even narrower limite than that 
of the species and is characteristic of the family, the 
speciflo immunological character of the protein then 
being inherited within the family. To understand 
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the mechanism of protein synthesis is thus a step 
towards understanding the inheritance of character 
and the continuity of the species. 


Protein Turnover in the Adult Animal 


In the early years of the present century much 
was made in the study of protein digestion. 
y 1920 it was generally accepted that ingested 
protein was degraded by proteolytio enzymes in the 
stomach and gut and that the nitrogen was absorbed 
as free amino-acids. The work of Folin’ indicated 
that in the adult the dietary amino-acids were rapidly 
oxidized, and thus most of the nitrogen was excreted 
as urea. It was assumed, therefore, that protein 
esis almost when growth stopped. 
owever, in 1935 Borsook and Keighley” presented 
evidence to suggest that there is a continuous and 
high rate of protein synthesis even in the adult 
animal. In 1939 this conclusion was supported by 
the resulta of Schoenheimer!* on the distribution of 
isotopic nitrogen (15N) after feeding !*N-glyoine to 
rata. This work proved beyond do that there is, 
even in the adult animal, & constant and rapid turn- 
over of many body proteins. Shemin and Rittenberg'* 
later hiwi thst the average life of rat liver protein 
was about seven days. Buoh rapid turnover is not, 
however, charaoteristio of all body teins, since 
Neuberger and Slack!’ have recently shown that the 
rate of turnover of collagen in the adult rat is very 
low. 


Enzymic Synthesis of Protein In vitro 


When proteolytic enzymes are allowed to act upon 
protein in dilute us solution, there is rapid 
hydrolysis of peptide bonds and liberation of small 
peptides and amino-acids. However, so long ago aa 
1901, Sawjalow!’ showed that when a concentrated 
solution of peptone was treated with fresh gastrio 

enzyme there was formation of & precipitate which 
appeared to be protein in nature, This material was 
given the name ‘plastein’. Even to-day, plastein 
formation continues to excite considerable interest 
as the simplest example of protein synthesis (of. 
Tauber!#), - 

The work of Bergmann and his colleagues, especially 
Fruton, on synthesis of &mall peptides by proteolytio 
enzymes has done much to clarify the mechaniam of 
plastein formation. It is fundamental to-the definition 
of an enzyme that it should be able to catalyse a 
reaction in both directions. For example, in dilute 
aqueous solution papain catalyses the hydrolysis of 
casein; but if papain is incubated with a concentrated 
solution of benxoylleucine and leucine anilide, a 

ptide bond is formed between the two leucines and 

ylleucylleucine anilide is precipitated from the 
solution : 


= Kae CHOONELCE GONE OH, 


R R 

Benzoylleucine and leucine anilide are readily soluble 
in water, but benzoylleucylleucine anilide is very 
sparingly soluble. Papain catalyses the reaction in 
both direotions, but the very low solubility of benzoyl- 
leucylleuoine &nilde in water causes immediate 
Precipitation of the peptide as formed and the 
reaction 18 forced from left to right (Bergmann and 
Freenkoel-Conrat!*). 
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During the past three years, Fruton™ has shown 
that proteolytic enxymes also catalyse the exchange 
of one amino-acid for another withm & peptide chain. 
Papam was incubated with carbobenzoxyglycme 
amide, leucylglyame and buffer. The enzyme catalysed 
the hydrolysis of the amide link in carbobenzoxy- 
glycine amide, but not that of leucyiglycine. When 
the reaction mixture was analysed it was found to 
contain 35 per cent carbobenroxyglycine and 65 per 
cent carbobenroxyglyoylleucylglyoine : 


R 
| : 
Cbzo-NH.OH,.CONH, + NH,.CH.CONH.CH,.COOH 


“The enzyme had thus catalysed not only hydrolysis 
but also exchange of a peptide for a simple amide 
nitrogen. This transpeptidation, as it has been called 
by Fruton™, shows that a proteolytic enzyme such 
as papain can act to lengthen & ide chain provided 
that the necessary energy is available in the form of 
& preformed amide or peptide bond. 

It is now reasonably clear that in plastein formation 
the concentrated solution of low-molecular weight 
peptides undergoes partial hydrolysis and partial 
transpeptidation, so that during the rather random 
rearrangement which takes place some peptide chains 
grow at the expense of others and eventually are 
precipitated as protein-like material. 
Transpeptidation as a Mechanism for Protein 

Synthesis 


It is known that all oells contain intracellular 
cathépains, which are enzymes similar to papain, and 
it may reasonably be asked whether such enzymes 
could be responsible in part for protein synthesis. 
From our knowledge of the behaviour of 
in vitro and from & knowledge of the therm iog 
of peptide-bond formation, it is poesible to say at 
once that, if the intracellular cathepsins do take 
in protein synthesis, they could only do so 
provided with & supply of , probably in the 
form of & pool of preformed amide or peptide bonds. 
Study of amide-bond formation was initiated by the 
observation of Fuller?! that sulphanilamide given by 
mouth is rapidly ace and excreted in the urine 
as acetylsulphanilamide. In 1945 Lipmann™ found 
that a homogenate of pigeon liver could acetylate 
considerable quantities of de under 
aerobio conditions, but that anaerobically acetylation 
was slight unleas adenosine triphosphate was added 
to the homogenate. In Lipmann’s nomenclature, this 
suggested that energy for amide-bond formation was 
supplied by the energy-rich phosphate bonds of 
adenosine triphosphate. Borsook and Dubnofi™ 
showed that adenosine triphosphate also stimulated 
formation of hippurio acid by guinea pig liver hamo- 
genates. Moreover, the formation of glutamine from 
gtutamic acid by cell-free enzyme preparations was 
shown by Speck" and by Elliott™ to require adenosine 
_triphosphate. True peptide-bond formation as 
o to simple amide-bond formation has been 
studied by Bloch*’. An extract was obtained from 
pigeon liver which catalysed the formation of gluta- 
thione from glutamyloysteine and glycine. For this 
condensation & supply of adenosme triphosphate was 
essential. 
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The exact mechaniams of these examples of amide- 
and peptide-bond formation are not understood, but 
16 18 clear that cells possess a variety of mechanisms 
for the conversion of phosphate-bond energy into 
amide or peptide bonds. Thus, from the thermo- 
dynamic point of view, there is no insuperable 
objection to supposmg that protein synthesis takes 
place by transpeptidation catalysed by the intra- 
cellular cathepsins. ; 

Attempts havé been made during the past few 
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Obzo-NH.CH,.COOH (35 per cent) 
—> R 
| 
Cbzo-NH.CH,CONHCH.CONH.OH,.COOH 
(65 per cent) 


years to obtain direct evidence for the conversion of 
simple amides and peptides into other pen m 
transpeptidation. Waelsch™ has shown that 
extracts can catalyse a reaction between glutamine 
and various amino-acids to give y-glutamy] peptides. 
Hanes, Hird and Isherwood** have shown that kidney 
extracts catalyse formation of y-glutamyl peptides 
from glutathione and various free amino-acids. In 
each case the product is a y-peptide and not an 
a-peptide, and therefore the reactions are not quite 
satisfactory as examples of cellular transpeptidation 
from an amide-bond pool; but further work along 
the same lines may well reveal other examples of 
transpeptidation or other amide-bond pools. 


Objections to the Transpeptidatlon Theory 


It should be clear from what has been said that 
there is much indirect evidence in favour of trans- 
peptidation as æ poesible mechanism for protein 
synthesis. Evidence that & theory is possible should 
not be taken as proof that it is correct; there are 
various observations difficult to reconcile with 4 
transpeptidation mechanism. 

It is obvious that, if protein synthesis takes place 
by transpeptidation, there should be present in oella 
& variety of intermediate peptides, and we 
should expect that cells would find no difficulty in 
using for synthesis peptides supplied in their nutrient 
medium. Many experiments thet this 18 nob 
80; thus, for example, an ani can be maintained 
in positive nitrogen balance by intravenous infusion 
of suitable mixtures of amino-acids; when a partial 
hydrolysate of protein is used instead of amino-acids, 
the animal appears to be unsble to use much of the 
peptide material and this is rapidly excreted in the 
urine!*, 

A. similar difficulty arises in the study of the 
nutritional i of micro-o isms. Many 
organiams show loss of ability to synthesize one or 
other of the twenty amino-acids, but organiams have 
not been found with absolute growth requirements 
for peptides. Moreover, when a peptide has been 
found to have growth-promoting ies, this has 
usually been shown to be due to hydrolysis of the 
peptide (see ref. 55). Against this must be set a 
recent observation of Marshal] and Woods?! that the 
inhibition of bacterial growth by 4methyltryptophan 
can be reversed by tryptophan peptides in a non- 
competitive manner. They suggest that 4-methyl- 

tophan inhibits growth by virtue of ite ability to 
i it synthesis of tryptophan peptides; thus a 
supply of peptide in the medium renders the organisms 
imsensitive to 4-methyltryptophan. be 
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remembered also that, although there is little direot 
ovidenoe of the use of peptides by bacteria, it is 
seldom that these organiams reach their maximal 
T bas Ferien bean cima Det if perti 

It has frequently been if peptides 
played any prominent part in protein synthesis, it 
should be possible to find peptides in cell extracts. 
No rignifloant quantity of any peptide other than 
glutathione has ever been isolated from such extracis, 
but the value of this as evidence is extremely doubtful. 
It may be that proteolytio po qe have no funotion 
in protein synthesis ; 
must be responsible ee ular degradation of 
protein. This degradation must take place by a 
stepwise process with production of numerous 
peptides, so that failure to isolate peptides is of no 
significance except as & demonstration of the 
inadequacy of our techniques. 
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Control of Specificity In Protein Synthesls:, 
the Template Theory 


Any scheme of protein synthesis must take into 
account immundiogical and chemical evidence that 
the proteins of each species appear to be unique and 
structurally distinct from those of other related 
species. To control synthesis in such a highly speciflo 
manner the transpeptidases would be required to 
show an extremely high of specificity. The 
work of the Bergmann schoo! has shown that pepam, 
trypsin, chymotrypsin and pepain all have some 
specificity. Each hydrolyses certain limited groupe 
of peptides ; but the recent resulta of Sanger* and of 
Desnuelle® suggest that proteases have different 
specifloities when acting upon larger polypeptide 
ohains. Their specificity in transpeptidation is still 
largely unknown. 

If trenspeptidation and coupling of many peptide 
unita are the mechanism of protein synthesis, then 
many enzymes would be required for the synthesis of 
a single species-speciflo protein. These 
enzymes would im their turn have to be synthesized 
by equally specific enzymes, go that we are faced 
y reoeding series of enzymes oon- 
trolling the synthesis of enzymes. However, the 
specifloity of protein structure appears to be inherited 
within any one species, and the syntheses of proteins 
would appear, therefore, to be under genetic 
control. 

Bo long ago as 1900, Bateson” suggested that there 
might be & connexion between genes and enzymes. 
The concept of the gene was originally a purely 
formal one, namely, that it is the ultimate unit of 
hereditary transmission ; but in 1037 Haldane? sug- 
gested that genes had the dimensions of protein 
molecules. He pointed out that genes must be copied 
exactly in each generation and 
that they behaved as master templates or moulds 
controlling the specificity of protein structure. This 
idea was extended still further by Beadle following 
his study with Tatum?’ of the effect of m io 
agents on the bread mould, Neurospora orassa. er 
exposing a mould to X-rays, progeny oould be 
isolated with changed nutritional requirements owing 
to inability to carry out one single step in the syn- 
thesis of an essential metabolite. The defect was 
inherited in a Mendelian pattern as though it were 
controlled by & single gene mutation, and was shown 
to be due to lack of a single enzyme. Beadle? gug- 
gested a one-to-one relationship between genes and 
enzymes. Since ensymes are proteina, it was a simple 
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extension of this hypothesis to suggest that genes are 
master templates upon which proteins are syn- 
thesized, Bie for Saali speotis protein airuoture 
there is a template or gene. 

Since the segregation of alis Gams during 
formation of the gamete cells exactly parallels the 
segregation of genes, it is reasonable to suppose that 
genes are located on the chromosomes. Both Brachet‘* 
and Oaspersson® (using different methods) have 
shown that chromosomes oontain much nuoleo- 
protein and there appears to be good reason for 

e rette i tongs sae 
the gene, is compoeed either of nucleio acid or protein 
or an association of the two. Similarly, Stanley“ has 
shown that the tobacco mosaic virus, another form 


of self-reproduoing agent, is composed entirely of 
nucleic acid and The same ap to be 
true of the viruses such as ia cols 


phage’. Hershey and Chase“ have labelled coli 
phage with radioactive phosphorus and sulphur and 
have shown that when the phage infects the bao- 
terium only the radioactive phosphorus entera the 
cell and reappears in the phage progeny. Since 
Phosphorus is associated with the nuoleic acid 
fraction of the phage, it is reasonable to conclude 
that the nucleic acid fraction carries the inherited 
qo of the virus. Emphasis on nuocleio acid as 

e controlling factor in transmission of hereditary 
character and therefore of protein specificity has been 
increased by the demonstration that type trans- 
formation in bacteria oan be brought about by oell 
extracta from other related bacteria and that the 
active factors in these extracts are nuoleio acids. 
The report of Binkley“ that cystemylglycnase is a 
polynucleotide directly associates protein metabolism 
with enzymic activity in a polynucleotide. 

In an attempt to take all these factors into account, 
Dounce has recently outlined an ingenious theory of 
protein synthesis in which allowance is made for the 
close association between nuoleio acids and inherited 
character. He suggests that nuoleio acids function as 
templates in governing the order of arrangement of 
amino-acids in peptide chains as well as the order of 
nucleic acids in nucleic acid chains. It is supposed 
that the nucleic acid template is first phosphorylated 
to give @ nuoleio acid polyphosphate with a‘series of 
energy-rioh phosphate bonds; this polyphosphate 
then reacts either with nucleoside or amino-acids, 
thus giving either a double nuoleio acid complex or & 
nucleic acid — amino-acid complex. Linear polymer- 
ization of the added nucleosides or amino-acids would 
then give either & complete replica of the original 
nucleic acid or a peptide chain, the specificity of 
which is dependent upon the nature of the original 
tempate of nuoleic said [see also p. 1027 of this issue]. 

theory has several attractive features: it 
provides & mechanism for reproduction of the tem- 
plete or gene; it supplies an explanation of the 
genetic control of protem by nucleic acid ; 
tonius uu fates io demain o mel bdo 
function for small peptides; and it provides a 
mechanism of energy supply for peptide bond 
formation. In spite of this, there are various facts 
which do not seem to fit any theory involving control 


of protein specificity by permanent nucleic acid 
templates acting as genes. 


Objections to the Template Theory 


Casperason“! has suggested that protein synthesis 
takes place at the nuclear membrane; but there is 
now no doubt that much protein synthesis takes 
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_ place in the cytoplasmic granules. London, Shemin 

and Ri 1 have obtained synthesis of hæmo- 
globin in non-nucleated erythrocytes, and Brechet 
and Chantrenne’* have shown that non-nucleated 
fragments of the marine alga Acstabularia oan con- 
tinue to synthesize protein for several weeks. Since 
proteins synthesized in the oytoplaam are undoubtedly 
species specific, the direct control of specificity of 
each protein by a nuclear gene acting aa & template 
seams improbable.’ . a 

The proceas of differentiation in higher organisms is 
also diffloult to understand in terms of & controlling 
template in the nucleus. It would necessarily involve 
nuolear differentiation of the template, but this seems 
contrary to the assumption of & one-to-one relation- 
ship between templates and genes. There is, in fact, 
Some recent work which that nuclear 
differentiation does take place ( et al.4*), Other 
&pperent exceptions to the oontrol of protein 
specificity by nuclear templates are adaptive enzyme 
formation in becteria and antibody formation in 
animals, The adaptive enzyme is & new protein not 
only characteristio of the species but also character- 
istio of the substrate or inductor (Monod and Cohn’) ; 
while & new antibody is characteristic not only of the 
animal immunized but also of the antibody used for 
mmmunisation. Y 

It is taken as proved that there is & 
direct ion between nucleic acid synthesis and 
protein synthesis, but there is clear evidence that 
each can proceed in the absence of the other: 
according to Hokin™, pancreatic slices can syn- 
thesize am; without simultaneous synthesis of 
nucleic acid and indeed without turnover of nucleic 
acid phosphorus ; according to Gale and Folkes** 
' protein synthesis can be inhibited by antibiotics 
without simultaneous inhibition of nucleio acid 
synthesis. 

The conception of the gene is essentially an abstract 
idea and it may be & mistake to try to clothe this 
idee in & coat of nucleic acid or protein. Perhaps tho 
most striking of all immunological observations is 
the fact that, despite differentiation, an animal 
cannot usually be immunized against ite own proteins. 
This would seem to rt the idea that if we must 
have a gêne it should have a negative rather than & 
positive function so far as protein synthesis 18 con- 
oerned. in terms of protein synthesis, this 
would mean not that all the proteins of an individual 
have some common structural pattern, but rather 
that they are alike m that they all lack some poesible 
peptide sequence which other species have found it 
possible to synthesize. 


Experlmental Approach to the Study of 
Protein Synthesis fh vivo 


The advent of isotopic tracers and of im ed 
chromatographic methods for the separation of 
amino-acids and peptides has made poesible & more 
direct approach to the problem. As & suitable system 
for the study of protein biosynthesis, we have chosen 
the lactating mammary gland. Numerous earlier 
attempta have been made to determine the nature of 


the precursors of milk am ig one the 
difference in amino-acid content between arterial 
blood entering, and venous blood leaving, the gland, 
it was concluded that little more than one-third of 
the milk nitrogen was supplied as free ammo-acids"*. 
If this is so, the mammary gland must be capable of 
transforming blood protein into milk protein, and it 
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therefore seems to us that the gland was a particularly 
suitable organ for the study of protein biosynthesis 
(Campbell and Work). 

In imi experimenta lactating rabbits were 


VoL 171 


‘injected with radioactive amino-acids and the dis- 


tribution of radioactivity in the blood and milk' 
proteins was followed for seven days. If milk protein 
is derived. from blood i 


similar shape: In fact, it was found that the two 
curves showed no &imilarity, and that after six hours 
the milk casein waa ten times more radioactive than 
blood plasma From this result it was clear 
that the milk was synthesized largely if not entirely 
from free amino-acids. Other experiments using 
labelled radioactive plasma suggest that little of the 
free amino-acid is supplied by breakdown of plasma 
protein. It was noticed, however, that the casem 
was always more radioactive than the whey protein, 
and it thus seemed possible that casem was syn- 
thesized entirely from free amino-acids but that 
whey protein synthesis was by transpeptidation®. 
Whey is, however, & complex mixture of differ- 
ent proteins, and ft was equally possible that some 
whey proteins were synthesized entirely from 
amino-acids and others obtained directly fram blood 
protein. , 

By injection of radioactive methionine into an 
immunized rabbit, Campbell, Humphrey and Work'* 
have recently shown that there is indeed direct 
transfer of antibody globulin from blood to milk; it 
thus seamed likely this transfer would explain 
the low radioactivity of whey as compared to casein. 
To check this point, a lactating goat was injected 
with a mixture of four radioactive amino-acids and 
the milk oollected four hours later’. The whey 
proteins were fractionated by the usual methods, and 
& B-l&otoglobulin fraction was obtained which was 
electrophoretically homogeneous at pH 8-4. The 
radioactive amino-acids were re-isolated from this 
protein and compared with the corresponding &mino- 
acids isolated fram the casein. Valine and lysine were 
of the same activity in both proteins, but glycine, 
serine and methionine were leas active in f-lacto- 
globulin than in casein. 

It can be demonstrated on theoretical grounds that 
if two milk tems are being synthesized on tem- 
plates and the same radioactive amino-acid 
pool, then the radioactivities of the amino-acids in 
the two proteins should be equal! The differance 
found between goat casein and goat lactoglobulin 
therefore suggested that peptides did, in fact, ocour 
as intermediates in protem synthesis. 


D A 


Distribution of Radioactivity at Different 
Points along a Peptide Chain 


- 


Let us that protein is synthemred by 
stepwise coupli of many peptide units, some 
peptides being lied by partial hydrolysis and 
transpeptidation of existing protem. After injection 


of radioactive valine, the protein formed would 
contain this amino-acid at various points along the 
polypeptide chain. At same points the valine would 
be derived from the pool of radioactive free valine, 
but at other points it would be derived from peptides 
containing valine which is not in equilibrium with 
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the free valine. There could thus be considerable 
variation in the activity of valine occurring at 
different pointe along the cham. If, on the other 
hand, the protein were synthesized by a template 
mechanism using only free amino-acids, there would 
be no substantial difference in the radioactivity at 
different points along the chain. 

Muir, Neuberger and Perrone* measured the radio- 
activity of the terminal valine of rat hæmoglobin 
after injection of radioactive valine and found no 
difference between the terminal valme and the mean 
value for the valine fram the remainder of the 
molecule. This result would be consistent with a 
template mechaniam for globin synthesis. Askonas, 
Oampbell and Work have oarried out partial acid 
hydrolysis “of radioactive casein obtained in the goat 
already described. Preliminary results 

variation in the tadicastivity Gf the valins 
Th two dirani period veins neo dus and thas fa 

ivity at different pointe along the protein chain. 
In view of the f&ot that the valine isolations have to 
be made on & microgram soale, these results should 
be aooepted only with considerable reserve, particu- 
larly since two serine peptides isolated from the same 
hydrolysate contained serine not differing signifloantly 
i radioactivity from the maat valas for all the serito 
reaidues. 

While this investigation was in progress, Anfinsen 
and * were working quite independently 
eed closely similar lines. They used as their protein- 

system an oviduct mince, which appears 
to: bo capabls of sitithosising. oval bomen. Radio- 
active carbon dioxide and radioactive amino-acids 
were incubated with this mince, and the distribution 
of radioactivity in the resultant radioactive oval- 
bumin was determined. Evidence was found for 
considerable differences in specific activity of alanine 
at different points along the chain. Again the results 

«should be &ooepted with reserve, owing to the micro- 
gram scale of the work. It should be observed also 
that these resulta were obtained with & tissue mince 
in which transpeptidation could easity have occurred 
-ag an artefact; thus, they do not necessarily prove 
«that ovalbumin is synthesized by way of peptide 
intermediates $^ vivo. 


It if apparent from what has been said that there 
are two main streams of thought on protein syn- 
Pees eee tum aay e tod enayi 
systems and suggesting S pint deg ced cae, OF suis 
veal secede a the based on the study 


of genetic inheritance of protein specificity and 
5 ob A aes on templates, each template 
veing for & single protein structure and 
orobably identifiable with a gene. It is impossible 
«rith our present knowledge to choose between these 
;wo theories. It may be that ohoioe is the wrong 
ord and that eventually a synthesis of the two 
«deas will be found to fit the facts. In the meantime, 
t seams certain that, by the application of such 
wanethods as ion-exchange ee ae and i i io 
recer techniques, much mo 
siosynthesis of proteins. Gale** has cd that in 
esting oells of . Gureus icillin inhibits turn- 
«ver of glutamyl residues of oell protein, but that in 
i cells protein synthesis is insensitive to 
venicilm. It would be unwise, therefore, to assume 
hat not protein synthesis is identical with protein 
urnover. If this is admitted, much qf the apparent 
vonflict between different types of evi may well 
Mlisappear. 
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* ‘Coronation Honours 


Tu Coronation Honours list contains the following 
_ names of scientific men and others associated with 
scientific activities : 


Viscount : Lord Woolton, recently Lord President : 


of the Council. 

K.0.B.: Bir John Cockcroft, chairman of the 
Defence ‘Research Policy Committee and scientific 
adviser to the Minister of Defence, and director of 
the Atomic Energy Research Establishment. 

K.0.M.G.: Sir James Hance, medioal adviser and 
president of the Medical Board, Commonwealth 
Relations Offioe; Stephen E. V. Luke, comptroller 
for development and welfare in the West Indies and 
British co-chairman of the Caribbean Commision. 

K.B.H.: Dr. John A. Oarroll, deputy for research 
and devel t to the oontroller of the Navy &nd 
scientific adviser to the Board of Admiralty ; Major- 
General Olive 8. Steele, for services to engineering in 
Australia; Prof. Hugh 8. Taylor, profeasor of 
j and dean of the Graduate School at 

Princeton University. 

Knights: Dr. Edward O. Bullard, director of the 
National Physical Laboratory; Sydney Camm, 
director and chief designer, Hawker Airoraft, Ltd. ; 
Hnoch B. Levy, formerly director of the Grassland 
Division, t of Scientiflo and Industrial 
Research, New Zealand; George D. A. MacDougall, 
-ohief adviser, Statistical Branch, Office of the Pay- 
master General; Charles R. Morris, vice-chancellor 
of the University of Leeds; Thomas O. M. Sopwith, 
for services to aircraft uction ; Dr. Francis M. R. 
Walshe, president of Royal Society. of Medioine. 

O.B.: R. Cockburn, scientific adviser to the Air 
Ministry ; E. T. Jones, princi director scientific 
research (air), Ministry of Supply. : 

O.M.G.: J. Durward, deputy direotor, Meteor- 
ological Office, Air Ministry; Prof. QG. Macdonald, 
professor of tropical hygiene, Univermty of London, 
and director of the Rosas Institute of Tropical 
Hygiene; G. W. Nye, deputy agricultural adviser to 
the Secretary of State for the Colonies; ©. T. 
Saunders, deputy director of the Central Statistical 
Office, Cabinet Office. 

Q.B.EH.: Prof. W. G. Barnard, professor of 
pathology m the University of London at St. 

- Thombs’s Hospital Medical School; F. 8. Barton, 
principal director of electronic research and develo 
ment, Ministry of Supply; A. G. Beattie, late 

inspector-general of agriculture, Nigeria; A. D. J. 

Brennan, d chief veterinary officer, Ministry of 

Agriculture and Fisheries; R. L. Brooks, Colonial 

Forest Service, t secretary to the Ministry 

of Agriculture and Natural Resources, Gold Coast ; 

J. N. Brown, assistant comptroller, Patent Office ; 

R. W. Cheshire, chief scientrfic officer, 

Admiralty; D. D. W. Cole, assistant controller 

(production), Atomio Energy Establishment, Risley, 

Ministry of Supply ; W. J. Dunoan, Mechan professor 

of aeronautics and fluid mechanios, University of 

Glasgow ; A. Fage, superintendent of the Aero- 

dynamics Division, National Physical Laboratory. ; 

J. E. Hurst, president of the British Cast Iron 

Research Association; R. G. Lloyd, secretary to the 

Royal Commission on Awards to Inventors; Dr. 

A. A. Miles, director of the Lister Institute of 

Preventive Medicine, London; A. MoL. Mooney, 

deputy director of electrical engineering, Admiralty ; 
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D. A. Oliver, metals economy adviser, Mini of 
Supply; F. Rayns, director of the re i ed 
cultural Station at Sprowston, Norwich; F. H. 
Rowe, director Commonwealth of Australia 
Department of Social Services; R. L. Scarlett, 
chairman of the Soottish Horticultural Advisory 
Committee; Lieut.-Commdr. P. M. Soott, director 
of the Severn Wildfowl Trust; P. M. Sherlock, vice- 
principal and director of extra-mural studies, 
University College of the West Indies; H. 8. Young, 
deputy chief scientiflo officer, Ministry of Defence. 
IS.0.: F. R. Callaghan, secretary, Department 
of Scientific and Industrial Research, New Zealand ; 
F. R. Enno, senior principal scientific officer, 
Government Ohemist's Department ; W. R. Penhall, 
of the Aborigines Protection Board, South 
Australia; E. F. Peok, Colonial Veterinary Service, 
director of agriculture and veterinary services, 
Somaliland. 3 
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Prince Louis de Broglie, For.Mem:R.S. 


ParwcE Lous pz Broaim was one of the four 
recently elected foreign members of the Royal 
Society. We owe to him one of the fundamental 
ideas forming the basis of quantum theory, the 
univergal connexion between particles and waves. 
This connexion was obtained by de Broglie in 1924, 
apparently by & process of pure reasoning from 
mathematical relations suggested by relativity, and 
was for & while unsupported by any evidence, exoept 
in the case.of light-quante. However, it stimulated 
Schrddinger to seek for an explanation of the station- 
ary states of atoms as & resonance phenomenon and 
led him to his famous wave equation, which is the 
accurate extension to curved orbitas of de Broglie's 
relations for a particle on & straight course. In 1927 
came the direct verifloation of de Broglie's ideas by 
Davisson and Germer working with slow electrons, 
and by G. P. (now Sir George) Thomson working 
with fast electrons, and & new era began in our 
understanding of atomic processes. The precise 
relationahip of the waves to the particles remains a 
subject of controversy ; what is established is that 
one must carry out calculations to determine the 
motion of the waves and then interpret them in terms 


-of probabilities for the particles. 


Geography at Leeds: Prof. A. V. Willlamson 


ANOTBER of the pioneers of university geogr&ph 
is retiring. It is much to be regretted that, for heal 
reasons, Prof. A. V. Williamson is leaving the chair 
of geography 1n the University of Leeds, of which he 
was the first occupant. Trained in the school of 
geography in the University of Liverpool, he went to 

in 1922 as assistant lecturer when the depart- 
ment was small and struggling for adequate recog: 
nition. In 1927 he was given the title and status of 
lecturer as the department grew under his thoughtfu! 
guidance ; and he became head of the department in 
1928. His merita brought him the title of reader 
in 1933 and he was elected to the first ohair om 
geography m 1044. By this time he had built up æ 
large which was continually outgrowing 
the accommodation available. Experience in th 
First World War widened his interests and directec 
particular attention to the East; but Prof. William 
gon had no narrow outlook in his view of geography 
and no doctrines on the subject. Prof. Williamson alac 
took & leading part in administration, taking hi 
turn as dean of the Faculty of Arts arid as a membe» 
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of the Senaste and Council. To the deliberations of 
these bodies he brought penetrating criticiam, same- 
times caustic, but always valuable. He will be much 
missed by students and staff alike. 
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Linnean Sodety of London : Anniversary Meeting 


At the aria of the Linnean Society 
of London held on 28, the Linnean Gold Medal 
was awarded to Prof, b. A. Buxton. The following 
were elected  offloers for the session 1958-54: 
President : Lieut.-Colonel R. B. Seymour Sewell ; 
Treasurer : Colonel F. C. Stern ; S DES (Zoo- 
logy) Dr. A. Tindell Hopwood, (Botan: Dr dee 
Taylor; New Members of Cownoi : Wee J. 
Gilmour, Prof. O. T. ld, Dr. L. Harrison Matthews, 
Dr. 0. R. Metoalfe Prof. E. Smith. Prof. Albert 
Daleq, of Brussels, Prof. Alfred Sherwood Romer, of 
Boston, Mass., and Prof. Roger-Jean Heim, of Paris, 
were elected foreign members; and Robert Mao- 
keohnie and Douglas Miller Reid were elected 
associates honoris causa. 


Bibliography of Sclentific Aspects of Atomic Energy 


Tam two volumes of “An International Biblio- 
graphy on Atomic Energy", by the 
United Nations Atomic Energy Section of the 
Department of Security Council Affairs, deal re- 
spectively with political, economic and social 
aspects, and with soientiflo aspects. Vol. 1 was 
issued in 1949 and 8 t No. 1 to this volume 
in 1950 (aee Nature, 167, 671; 1051). In 1948 and 
1949, phed editions of the oom- 
pohent paris o Wol.8 were iuo anil ioulsted 
among experts of various countries, and in 1951 
the printed edition was published. This volume, 
which listed more than twenty-four thousand articles, 
books and pamphlete published in all parte of the 
world during 1925-49, is divided into flve main 
sections: fundamental nuclear science; the physios 
and engineering of nuclear reactors; the biological 
and medical effects of high-energy radiations ; vob ed 
in biology and medicine; and applications of 
active tracers in non-biological sciences and tech- 
nology. However, the flow of scientiflo papers on 
nuclear energy has continued unabated, and periodical 
supplements to Vol. 2 have accordingly been planned, 
the first of which has recently been published (pp. 
320. New York: U.N. Atomic Energy Section, 

of Security Oounsil Affairs; London: 
H.M.8.O., 1952. 3.25 dollars, 25s. or 14 Swiss francs). 
The five sections into which it is divided are the 
sameo as in the original volume; but the table of con- 
tents has been somewhat improved in accordance 
with ions received, and fresh sub-divisions 
have been introduced to take acoount of rapidly 
growing or new research topics. The contenta consist 
of 8,231 items, each-item contaming the authors’ 
names, the title of the article (with translation if 
the origmal is in Ruasian), abbreviated title of the 
journal, the volume and page numbers and the date, 
and two appendixes (one an &uthor index and the 
other a list of the journals, with addresses, arranged 
alphabetically under the abbreviations used in the 


volume). The bibli hy does not exclude reviews 
and general articles, in this reepect is superior to 
some journals ; but the absence of trans- 


abstracting 
lations of titles in foreign languages other than 
Russian will cause difficulty to many users and will 
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Institution of Professional Civil Servants 


Ix his presidential address to the Institution of 
Professional Civil Servants at the annual delegate 
conference on May 18, Bir Richard Redmayne com- 
manted at some length on the position of the Depart- 
ment of Scientific and Industrial Research as in- 
dicated by that Department's recent annual report. 
The current estimates of the Department, he said, 
represent not a alight increase on the estimates for 
1950-51, but & reduction of about ten per cent, and 
he urged that reductions in expenditure involving 
restriction of important and work are not 
economy but waste. Sir Richard also referred to 
the Institution’s intervention in the decision of the 
Ministry of Works to dismiss certain artist-oraftamen 
a gle on the restoration of national art treasures, 

the reversal of the decision after debate in the 
House of Lords. The annual report of the Institu- 
tion’s executive committee indicates ita intention of 
seeking to improve the efficiency of the Civil Service 
by ensuring not only the proper employment of 
professional, scientific and technical officers, but also 
their full access to administrative posta on the bases 
envisaged in the Gardiner Committees’ reports. It is 
also proposed to prees (1) the olaims for parity be- 
tween the experimental and the scientific offloer 
classes on one hand and the executive and administre- 
tive classes on the other; (ii) the technical grades 
salary olaim deriving from the Gardiner report on 
the Works Group; and (iii) the salary scales for 
medical officers based on the Spens reporte and tho 
judgment of Mr. Justice Danckwerts.' 


Pacific Sclence Council Secretarlat : 
195]—52 


A nHPORT on the work of the Paoiflo Science 
Counal Secretariat, the ae March 1951- 


Report for 


December 1952 (Bulletin PS/52/9; pp. 28; from 
the B. P. Bishop Museum, Honolulu, 1952), lists the 
continuing and completed projects of the secretariat, 
the supplementa to the Information Bulletin issued 
during 1951 and 1952, and of the standing com- 
mittees of the Pacific Science Association. The 
executive secretary resented the secretariat at 
the Australian Nati University’s jubilee seminar 
on ‘Social Proceases in the Paoiflo", and afterwards 
visited Singapore, Java, New Caledonia and Fiji. 
Reference is made to the value of the secretariat’s 
assistance programme for transient scientific workers. 
The monthly summary, due for release in mid- 
January 1953, completed one full year of operation 
of the Pacific Area Communicable Disease Informa- 
tion Service; plague, small-pox, epidemic typhus, 
cholera, yellow fever, rela fever, all of which have 
already been reported by cable on & world-wide basis 
by the United Nations World Health Organization, 
are omitted to avoid duplication. The summary 
covers the reported incidence of more than thirty 
other diseases selected on the advice of health officers 
in the Paeoiflo. A Periodicals Exchange Centre, 
covering periodicals published between 1920 and 
1045, has eed established by the secretariat jointly 
with the Unesco Science Co-operation Offloes for South 
East Asia and for Kast Asia. The publication of a survey 
of Pacific scientific itions and of a handbook on 
organizations in scientific research on an 
international soale in the Pacific was under investi- 
ped while the secretariat was also responsible 
or the Hawaii symposium an soientiflo 
research in the Paoiflo (held during March 9-10, 
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1951) and for preparing and distributmg the papers 


and publishing the resolutions of the symposium. ` 


The admission of the Pacific Science Association to 
consultative arrangements with Unesco was approved 
hy tha the sixth session of the general conference of 
(June-July 1951). 


Museums and Education 


Iw the J issue of the Museums Journal, Dr. 
D. A. Allan (of the Royal Scottish Museum, Edin- 
burgh), who was director of the seminar on "Museums 
and Education” held at Brooklyn Museum, New York, 
during September 14—October 14, 1952, describes the 
work and activities of that important gathermg. In 
all, there were thirty-eight members from twenty- 
four member oountries, and the seminar was held 
-under the ioes of the United Nations Educational, 
Scientific Oultural Organization. It was agreed 
at the outset that museums have to save traditions 
and h standards in a world where both are 
threatened. With labels and sympathetio guide- 
lecturers, there would appear to be no subject in- 
volving three dimensions that a museum cannot teach. 
‘Books and museum displays were regarded aa oomple- 
mentary, but museums can make the great immediate 
appeal, Many speakers stressed that the development 
of the emotions is an important element in an 
individual’s education and that here the art museum 
can achieve much by enoouraging sensitivity, 
response and inspiration. From this the discussions 
emphasized, first, the value of atmosphere in the 
individual museum and, secondly, the value of a 
museum as & point of infection for its community. 
Museum services must be qualitative rather than 
quantitative, and warnings were expressed on the 
ingdvisability of expert museum chiefs having to 
devote valuable time to obtaining financial support 
and the common fallacy that attendance figures 
reflect services given. The resolutions passed by the 
seminar stated the unanimous conviction of the value 
of museums and appealed for the fullest support for 
them as educational, cultural and recreational centres. 


Calendar Reform 


Art the first meeting of the British Section of the 
World Calendar Association (20 Buckingham Street, 
London, W.O.2), which was held in London on 
October 17, Sir Harold Spencer Jones, the Astronomer 
Royal, gave a lecture entitled “The Calendar, Past, 
Present and Future’. He began by pointing out 
that the difficulties in devising & satisfactory calendar 
have been due to the inoommensurability of the three 
natural periods of time, the day, the month and the 
year, and he followed with a short survey of the 
various -oalendars—Egyptian, Babylonian, Greek, 
Jewish, Roman, Gregorian and Mahommedan— 
giving & brief reference to the confusion introduced 
by these different systems. In , Bir Harold 
favours the adoption of the world calendar, which has 
the merit of bemg simple, stable and perpetual (see 
Nature, 169, 961 1 and 1088; 1952). In this scheme, 
the year is divided into four equal quarters of ninety- 
one days, which would leave & d&y over in normal 
years and two days in leap years. Hach quarter is 


weeks, the rodiad and third months 

Wednesday and Friday, respectively. As would 
be & day left over in normal years, this would follow 
December 80 and be named ‘world day’; in leap 
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years the other extra day would come in between the 
first and second halves of the year and be named 
‘leap day’, and each of these days would be a world 
holiday. Religious objections which have been 
advanced. i the schame are not considered 
insupereble, and Bir Harold expreased the hope that 
the scheme, which is to be discussed by the United 
Nations Organization, will be seriously considered on 
its merita. He ended with an for the widest 
measure of support for the world calendar, a reform 
which will only be poegible if there is a vigorous o&m- 
paign to expound ite advantages to the ordmary man. 
Careers In the Petroleum Industry 

A NUMBER of booklets dealing with oareers and 
popore for professional men in the Royal Dutch 

Group of Oil Companies have been publi 

by the Shell Petroleum Co., Ltd. (St. Helen’s Court, 
Landon, E.C.8), and they can be recommended par 
ticularly to perents, headmasters and potenta] 
candidates for appointments in this field. In one, 
"Careers in the Petroleum Ohemical Industry” 
(pp. 22; 1952), the subject-matter is divided into 
two sections, general information and careers. The 
former gives details of the Group’s organization and 
work, incidence of National Service, conditions of 

y, promotion, service overseas and how to apply 
or employment. Under the section on careers is 
explamed the growth of this modern phase of 
petroleum technology, the marketing of special 
products, and areas where chemical manufactures 
are concentrated, concluding with a brief description 
of research and development laboratories, the 
production of intermediates and marketing areas. 
Another brochure, ‘‘Careers in the Royal Shell 
Group” (pp. 82; second edition, 1952), goes into the 
oil industry in more detail, embracing the range of 
different occupations in the industry as a whole and 
covering all initial information that anyone having 
this vocation in mind will benefit by careful perusal. 
These publications are lavishly illustrated in a manner 
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. that, combined with exoellent texts, brings home to 


the reader in straightforward wording the vast 
ramifloations of this industrial scene as it existe 
to-day all over the world; no lees are the great 
rtunities awaiting those who lean either to 
ini tive or, perchance, more adventurous 
activities at home or overseas. 


Gulde to Chemicals used In Crop Protection 

Tue number and variety of chemicals used in plant 
protection from insect peste, diseases and weeds has 
vastly increased during recent years. The nomen- 
olature of the many compounds employed is most 
involved, and few would olaim to be thoroughly 
conversent with tham, while the rapidity with which 
progress in the subject continues renders it impossible 
or the text-book writer to keep abreast with the 
latest devel . Many will therefore welcome 
the issue by Canadian Departinent of ioulture 
of a publication entitled ''Quide to the i 
used in Crop Protection”, by H. Martin and J. R. W. 
Miles (pp. 236 ; from the Science Service Laboratory, 
University of Western Ontario, Sub Post Office, 
London, Ontario; 1952). This mimeographed pub- 
lication gives & conaise account of some 177 chemicals, 
including in each case their full structural formula, 
history, manufacture, properties (physical, chemical 
and biological), formulation and method of analysis. 
The arrangement is alphabetical and in loose-leaf 
form to facilitate addition or revision. An index is 


` 
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also provided go that reference can be made by means 
of the alternative name if the full one is unknown. 
The precautions needed in the use of the compounds 
are stated where applicable. 


Age and Evolution of the © Persel Group of O- 
and B-Type Stars 


A PAPEB on ‘The Age and Evolution of the { Persei 
Group of O- and B-Type Stars”, by A. Blaauw, 
has been published in the Bulletin of the Astro- 
nomical Institute of the Netherlands (11, 488; 1952), 
and this follows up & previous publication (No. 383 ; 
1044), in which the moving oluster of early-type 
stars including, among others, the bright stars ¢ and 
E Persei, was described. Further studies, which are 
dealt with in the present , lead to some inter- 
esting conclusions with reference to the evolution of 
this group and to an estimate of the age of ita 
members. The principal observational data con- 
cerning the stars of the group are contained m a 
table, and two figures show the adopted linear 
relation between the components of proper motion 
and the co-ordinates of the star. The slope of this 
relation is taken as & measure of the apparent 
A ae A a gran ra rede ID Me 
following circumstances: the present drmensions of 
the group are large compared with the dimensions at 
the time when the stara began their independent 
motions; and these motions started at the same 
time and have since been uniform. In the circum- 
stances thé linear relation is ual peer of the 
distribution of the sizes and of the di lons of the 
velocities, and on the above two assumptions ib was 
found that the time which has elapsed since the 

inning of the uniform motions is 1-3 million years. 
It is admitted that this seams. igi short 
when compared with the period of revolution of the 
stars in the solar neighbourhood around the galactio 
centre—about 220 million years—or with the current 
estimates of the age of the sun. It would be possible 
to allow & longer time, however, if the condensation 
of the interstellar material into stars took place 
already during the proceas of contraction of 
original cloud, but the difference would amount to 
only & few hundreds of thousands of years, so the 
figures given above must be accepted as - 
imately correct. In addition, the of high- 
luminosity stars like € and E Persei pointe to a amall 
maximum age which can be estimated dn the assump- 
tion of radiation of energy in the past proceeding at 
the same rate as at present, the source of the energy 
being the transformation of hydrogen into helium. 
Maximum ages of 7-9.and 7-4 million years for [ and 
E Persei, respectively, are thus found, but for various 
reasons the true ages may be much leas. An inter- 
esting feature of the group is the presence of & very 
«mall oluster of faint stars immediately south of 
-o Persei, and the photographically determined proper 
mmotions for this cluster are shown in a table. 


Watin American Course In Santlago on Electro- 
phoresis 


Tum second of & series of international € 
courses, in collaboration with leading Latin American 
-Cesearoh institutions, in order to introduce and 
improve the use of modern techniques and methods 
n scientific research in Latin America, organized by 
‘he Unesco Science Co-operation Office for Latm 
America, was inaugurated in Santiago de Ohile on 
\pril 20. The course, which was full-time and lasted 


or three weeks, dealt with electrophoresis and was 
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attended by research workers from Argentine, Brazil, 
Chile, Colombia, Ecuador, Peru, Uruguay and 
Venezuela. The mstructors for the course were drawn 


- from the University of Chile with Prof. Dan H. 


Moore, head of the Laboratory of Electrophoresis of 
the College of Physicians and Surgeons, Columbia 
University, New York, as guest lecturer. The first 
of these courses dealt with the methodology of redio- 
isotopes in biological research and was held im the 
Laboratory of Radioisotopes of the University of 8& 
Paulo, Brazil during January lá-February 28 (see 
Nature, February 14, p. 289). The next two courses 
planned by the Unesco Office will deal respectively 
with electron microscopy and chromatography, and 
further information can be obtained from Centro de 
Cooperaoión Cientffica para Amérioa Latina de la 
Unesco, Bulevar Artigas 1320, Montevideo, Uruguay. 


Blology and Productivity of the Sea 


A BYMPOBIUM on “The Biology and Productivity 
of the See" will be held, under the auspices of the 
Institute of Biology, in the rooms of the Royal 
Geographical Society during September 18-19. The 
subjecta inolude zoology, botany, fisheries and 
oceanography, and papers will be contributed from 
the British Museum (Natural History); National 
Institute of Oceanography; Fisheries Laboratory, 
Lowestoft ; Marine Laboratory, Aberdeen; Marine 
Laboratory, Plymouth ; ‘‘Discovery”’ Investigations ; 
Institute of Seaweed Research; Fisheries Experi- 
ment Station, Conway ; Food and Agriculture 
Organization; Colonial Offioe. Other authors in 
Copenhagen, Malaya, Southampton and Cambridge 
are 00: . "The chairmen of seasions are: Dr. 
E. Hindle, Prof. TF. E. Fritsch, Dr. F. N. Woodward, 
Mr. F. 8. Russell and Mr. H. J. Johns. Further 
information oan be obtained from the General 
Secretary, Institute of Biology, Tavistock House 
South, Tavistock Square, London, W.O.1. 


Announcements 


Tue Albert Medal of the Royal Society of Arts 
for 1953 has been awarded to Dr. E. D. Adrien, 
Master of Trinity Oollege, Cambridge, for bis out- 
standing contributions to neuro-physiology. This 
Medal, which is the highest award in the gift of the 
Royal Society of Arts, was instituted in 1864 to 
commemorate the presidency of the Prinoe Consort 
during 1843-61, and is given annually for ‘‘distin- 
pan o in promoting Arts, Manufactures and 


Tue following appointments have been made in 
the Queen’s University of Belfast: Dr. I. T. A. C. 
Adamson, formerly of Princeton University, to & 
lectureship in pure mathematios; Dr. A. R. Pinder, 
of Magdalen Oolloge, Oxford, to a lectureship in 
organio chemistry. 

Tus Hememan Foundation for Research, Eduos-- 
tional, Oharitable and Scientific Ino., 


‘offering & prize of 5,000 dollars, known as the “Dannie 


Heineman Prize”, to be awarded every three years 
to the author of &n outstanding book or manusoript 
in the mathematical or physical goienoes. The object 
of the prize is to encourage the writing of books on 
& high scientiflo level which open up important flelds 
of research. Those wishing to compete for the prize 
should submit two copies of the book or manuscript 
in question to the Secretary of the Foundation, 
50 Broadway, New York 4, N.Y., not later than 
December 31, 1955. 


1006 


NATURE 


June 6, 1953 


VoL 171 


ROCKETS 


HE subject of rockets is one that has attracted 

considerable attention during the poet- 
war years, but on ioh very little reliable technical 
information has been available. It was, therefore, an 
attractive and interesting topio for a discussion meet- 
ing on April 24 at the Society for Visiting Scientists. 
Introductory talks were given by the chairman, Prof. 
A.D. Baxter, Mr. I. Lubbook and Dr. A. O. Merring- 
ton, all of whom have had long experience in the 
rocket field, and afterwards & ` discussion 
ranged over & wide variety of problems of scientific 
interest. 

In opening the Prof. Baxter emphasized 
the propulsion aide of the subject and reviewed the 
relationship of recket propulsion to other forms of 
power plant. The major distinction is that the latter 
vi thu dur. Lire eager r A etd 
independent of atmosphere Consequently, the 
p force developed by piston engines, gas 
tur Sud sua jete Salle aff an ths altitude Snoras, 
whereas the roaket motor force actually moreases 
slightly. At the same time, the dimensions of a 
rocket motor are very much less for the same thrust, 
and ite compactness gives it advantages of low weight 
and air resistance. are offset to some extent 
by the large consumption of resulting 
from the need to carry its own oxidant. Such features 
make the rocket motor eminently suitable for short- 
duration propulsion at extreme speeds and altitudes ; 
hence its role in aircraft, guided weapons and, in the 
future, space-craft. Because of the high fuel oon- 

ve ee ci guis o ee 
will evolve as, for example, the use of a combmed 
ballistic and extended glide path. These would 
introduce new probleme—how to deal with the very 
debo edie oie NE aser DET MA iato. 
the cabin air-conditioning for passengers, the phyai 
logical effects of prolonged accelerations and periods 
of weightleaaneas and so forth. 

' Mr. Lubbock, who followed, gave an account of the 
early methods of designing liquid propellant rocket 
motors, which were contrasted with those using solid 
propellants. The selection of an oxidant was made 
from the three best known xygen, hydrogen 
peroxide and nitric acid. Aide eee aed Ue the 
Germans during the Second World War and each 
has problems peculiar to itself. Liquid oxygen is 
attractive in many ways; but ite low boiling point 
introduces problems of storage and 
transfer to the combustion chamber. Conditions in 
the latter are much more severe than in other internal 
combustion enginee—the gas pressure is at least 
300 Ib. per sq. vinis niic ipl nei aston 
of 8,000? K., compared with normal gas turbine 


maximum and temperatures of approx- 
imately 80 lb. per sq. in. and 1,150? K. respectively. 
The os of rocket combustion is there- 


fore complicated by dissociation, and heat transfer 
caloulations demand data well beyond the limits of 
knowledge. 

this point, Dr. Merrington followed with an 
explanation of rocket motor ing and research 
procedure. Contrary to the usual idees, he said, the 
greater part of the testing and development is done 
statically, and only in the later is it necessary 
to consider flight testing at one of rocket ranges. 
As in most experimental work, some risk of com- 


ponent failure existe with new developments, and 
proper ee Dava ee The risks arise 
oria ioter a ial energy of an 
unburnt propellant mixture energy is of the 
samo order aa in high explosives, and if its liberation 
is not controlled, explosion can occur. To reduce the 
consequences of this, statio testing is carried out in 


‘reinforced concrete cells. Measurements of thrust, 


propellant flow-rate, and the associated liquid and 
gas pressures are made, but no setisfaotory methods 
of potas, D E have 

Because of the rapid rates of change 
in the quantities to be measured, especially Vend 


starting, eleotronio recording is frequenti: 
In flight, te pation fin motor 1a adiad okey 


by tel , the mam information requin being 
obtained i y in the form of pressures 
graphically. 


In the discussion which followed, & variety of 
pointa were made and questions asked. There was 
& natural interest in any possible uses of rockets 
other than for warlike purposes. The best known 
haa been the life-saving rocket, in operation for more 
than & hundred years, which carries a line from shore 
to ships in distreas. Among others enumerated were 
the mail-carrying rocket which had been tried in 
Places where the topographical features encouraged 
Ib, such as acroes mountain ranges or stretahes of 
water, high-altitude sounding rocketa for stud; 
e D atmosphere conditions te one 
of the speed and height-scale, &agisted take-off rookota 
for transport aircraft operating from short runways 
or in conditions where the main engines could not 
give sufficient thrust. Mention was also made of 
rooket techniques applied to tbe drilling of oil bore- 
holes, the shaping of metal articles, and the operation 
of wind tunnels; the last relies on the ejector pump 
action of the high-velocity rocket gases 
entraining air from the tunnel. Such a tunnel would 
be expensive to operate frequently, but would save 
capital outlay on conventional electric motors and 
eee . The principle 
has been applied to layer suction from 
aircraft wings to ue during take-off 
and landing. Another oase of intermittent use 
requiring short periods of high-pressure gas gener- 
ation is in driving small gas turbmes used as engine 

The noise emitted by rocket motors was discussed 
at some length. This noise ia made up from two 
souroes—oombustion and exhaust jet. Combustion 
noise ia common to all types of engine in greater or 
leaser degree, and ita level is dependent upon variables 
such as mixture ratio and combustion chamber 
loading. No satisfactory explanations relating the 
observed results in different forms of engine has yet 
been offered. Exhaust noise is a function of the 
shear velocity gradient between the jet and the 
atmosphere. Attempts to reduce this usually cause 
& loss of thrust. cases where burning of fuel 
continued in the exhaust jet after leaving the motor, 
the suppression of this after-burning has produced a 
noticeable reduction in noise-level. y, ib was 
remarked that, in most cases, rocket noise would be 
only of very short duration before the source would 
CR Sens en eae ee ge 


trouble to ground observers 
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The reliability of rockets, bearing in mind the V2 
firing failures, was queried; but it was stated that 
there is no fundamental reason why they should not 
be perfectly safe, and a number of aircraft applica- 
tions were quoted in rt. The problem of 
jettisoning assisted or booster rookota in 
dps inert dacmhge to the motors or the populace 

ow was also considered. A suggestion that rocket 
motors might be used for assisting gliders to extreme 
Reigate bee observations of meteorological interest 
oould be made without the corrections necessitated 
by the transient conditions inherent in the i 
rocket was considered impracticable. An alternative 
proposal was a balloon with some rocket thrust 
available for directional bontrol. Among other facts 
brought out was that leo peni maximum altitude 
reached by a rocket is mileg. f 

The chairman summarized the discussion by 
stating that rocket motors oould give 
wherever simplicity is needed, wherever high energy 
for short periods is demanded. and wherever other 
power planta could not operate because of laok of 
air. The meeting then concluded with a short colour 
film of same rocket motor teste, both in flight and 
on the ground. 
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RADIOISOTOPE TECHNIQUES IN 
oe INDUSTRY 
HE wide use of radioisotepes in medical research 
has received considerable publicity ; but their 
field of application is by no means limited to medicine, 
and consultations between nuclear physicists oon- 
versant with r&dioisotopes, and workers in other 
branches of science and engineering Boon reveal 
numerous important problems that oan be tackled 
successfully by the use of these substances. The 
international conference on radioisotopes held during 
July 16-20, 1951, at Oxford, under the auspices of the 
Atomio Energy Research Establishment, Harwell, is 
an ing example of the value af such con- 
sultations. In all, ninety-eight papers were presented, 
under the main headings of therapy and 
diagnosis, biochemistry, agriculture, and industrial 
and allied research applications, and divided into 
thirty separate seegions. The complete text of the 
i of this isoto techniques conference, 
Pan EE DE A BAPE REE the pepers 
presented and the discussions on them, is to be pub- 
lished in two volumes, the first of whioh, Vol. 2, 
covering Sessions 21-80 inolusiveand devoted to 
industrial and allied research applications, has now 
appeared*. 

For the first two Sessions, 21 and 23, dealing with 
meeneral and metallurgical applications, Dr. B. Gold- 
«obmidt, of the Commissariat à l'Énergie Atamique, 

Paris, was in the chair, and in his opening remarks 
Eu delen ee oe 
iberal policy with to the release and 
distribution of radioisotopes for industrial purposes 
foreign countries ; in addition, he paid tribute to 
py. 1: feas, the hend of tho isotopes Division at 
, for initiating the conference. Of the seven 
presented in the two sessions, the two main 
gps by Dr. Seligman on types of applications 
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of radioisotopes, and by Dr. R. W. Cahn on radio- 
isotopes to metallurgical research. Dr. Selig- 
man bri reviewed the various industrial applice- 


tions, mentioning, in forties gamma radiography, 
static eliminators and thickness gauges. He pointed 
out that tracers have not been used as extensively 
as they might have been, lady enh in problems of 
process control. Dr. distinguished between 
what he oalled microscopic applications in metallurgy 
(such aa tracer methods for the measurement of self- 
diffusion in metals, ‘and TEOT for the 
determination of traoer elementa in alloy seotions) 
and macroscopic applications, in which the normal 
experimental or judasicial prooedure is followed, but 
where, at some stage, tracer elementa are introduced. 
Beesion 23 was devoted to gamma radiography, 
and Mr. W. N. Blacklock, of the Ministry of Supply 
Aerongubical Inspection Directorate, who presided, 
referred to the prominent part taken by radiography 
in non-destructive testing. He stated that the t 
relatively inexpensive and abundant suppl radio- 
isotopes largely eliminates the need for vy and 
costly X-ray equipment for the testing of heavy 
metal components. Five papers dealt with gamma 
radiography tests of iron and steel castings and 
inspections of metal welds. These were preceded by 
Mo e UE ee W. 8. Eastwood on 
the handling of iogr&phio sources, in which he 
mentioned that, in addition to radium and radon, 
three ra&dioisotopes-——oobalt-00, tantalum-182 
iridium-102, all metalg—aro in current use. They 
are prepared by the Atomic Energy Research Estab- 
lishment, Harwell, in the form of smal] cylinders of 
standard sizes.  Shorter-lived isotopes are algo 
obtainable; but these are irradiated to order at 
Harwell in the size required and to the 


i necessary 
activity. With ee of the strong 
sources, it has to be that the limita of 
radiation at a package surface set by British Railways 
are even more stringent than those of airline com- 
panies, and thus radiographic sources are transported 
inland by motor-car and are sent to Continental users 
sometimes by sea. 

Mr. B. Schuil, who spoke about radioisotdpea in 
radiography and measurements of wall thickness, 
¿made an i ing reference to the psychological 
effect that radiographio control of welds has on 
welders who are working far away from their work- 
sorpa: With radioisotopes, control and test of pipe 
welds are poæible in the field even under the worst 
conditions, and it was found in Holland that when 
welders were aware that a rediographio inspection was 
in force the percentage of bed welde fall trom 80 to 
c ee rags Finally, to wind up the Session, Dr. 
J. 8. Blair described some of the safety precautions 
that are necessary when radioisotopes are handled. 

In Session 24, on oounting techniques, Dr. 
S. G. Cohen and Dr. D. Carmi described counters 
with thin plastio walls for the detection of X-rays, 
and Mr HL Hare showed how. be the ec Ee 
commonly known, but not commonly employed, 
property of radiciso , the random 
nature of the radioactive disintegrations themselves 
—the isotopes could be used in an analogue computer 
for stochastio problems. Mr. J. L. Putnam then dis- 
cumaed the very important but somewhat thorny 
problem of the &beolute measurement of the activity 
of radioisotopes. He streased the need for generally 
accepted standards of radioactivity and mentioned 
some of the intercomparison measurements and 
absolute measuremente which are being made in 
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Britain. (Some of the resulta of these measurements 
beve since been published; see Nature, 170, 916; 
1952.) 

"The study of solid reactions is probably one of the 
main applications for radioactive tracers in PEYDA 

chemistry ; and in Seasion 26, on, chemical 
tions, the first peper, by Dr. R. Lindner, RA 
-this subject. Another interesting paper in this 
Session, members of the Kodak Research Labor- 
atories, waa on the determination of silver in 
2 o images using radioactive iodide (iodine- 

131). & large: number of analyses is required, 
the redio-iodination method has a distinct advantage 
over the potentiometric method and is to be preferred 
where only a small image is available, as in K-ray 
orystallographio patterns, or when the optical density 
is low. 

The remaining four Beasions (27-30) were devoted 
respectively to ion exchange, non-destructive ae 
static elimination and radioactivation analysis. 

K. Fearnside, of Isotope Developmenta, Ltd., Aides. 
maston, described four instrumenta : the transmission 
beta-ray thickness gauge used in paper, plastic aheet 
and metal foil production; the reflexion bete-ray 
gauge for the measurement of the thickness of 
coatings and liquid fllms ; the r&y thickness 


gauge & to thiok or hot-rolled metal strip; and 
the monitor used to check the contents of 
sealed as they leave the packaging machine. 


Mr. G. Syke dealt in more general terms with the 
problem of inspection and gauging with ionizing 
Tadiations. Fog-making on oertain kinds of fabrics 
due to static electricity forming on the fibres can be 
by dissipating the statio when it occurs 
ore it has time to become & nuisance. The static 
may be made to leak away either through the textile 
itself or through the surrounding air. Ionizing the 
sir by means of a radioactive substance is a most 
successful method ; and in his paper on radioactive 
statio eliminators for the textile i , Dr. P. B. H. 
Henry, of the Shirley Institute, discussed thoroughly 
the question of statio on textiles and the relative 
merits of alpha- and beta-ray statio eliminators. 
Finally, Mr. A. A. Smales gave some indications of 
the scope of radioactivation analysis, the easential 
basis of which is that an element is detected and 
. determined by the formation of & radioactive nuclide 
which is then subjected to radioassay, and Prof. G. 
Chaudron described same work on the analysis of 
traces of sodium and copper in high-purity aluminium 
by-_pile activatian. 


- when dealing 


BREEDING-BACK OF THE TARPAN 


EFORE the existence of human culture a number 

.of different kinds of wild horses existed in Europe 
and Asia. Of these only one is extant to-day. This 
one was discovered by the Russian Przewalski in the 
desert-like steppes of Zungaria in western Siberia. 
Like most animals, the Przewalski 
wild horse is red-browy in colouring and light under- 
neath. As a legacy from its forbears it still carries 
zebre-like stripes at the backs of the legs which show 

up very clearly in the summer ooat. The 
Gi ctke ast mainin upsdies Gh! wild harte waa 
followed by the news that in the 1920's it had become 
extinct in the free state. To-day only a few are left 
scattered in various zoological gardens, and none is 
breeding exoept in the sixteen-head Munich herd. 
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It ia on this herd that the hopes of preserving the 
species must reet. 

If the species is not preserved, apart from ita own 
interest, one of the most interesting animals of to-day 
will have become extinct. One of the European wild 
horses, the m ; for which the Russian name 
of tarpan has been adopted, waa, in historical times, 
still extant over large areas of Europe (Oryx (Journal 
of the Fauna Preservation Booiety), 1, No. 7; 
November 1052). 

Ta thie Aai belt of M pus dei IT do was cea 
numerous in the steppes of the Ukraine north of the 
Black Sea. In 1876 it became extinct, leaving few 
traces of its existance. The tarpan was different from 
the Przewalski wild horse not only in col but 
also in build. The Dosowalaki has ircng GhiAk orcs 
and an almost rtionately heavy skull with 
narrow forehead w. many investigators believe, 
rhe aae y the e tae of tae 
descended from this type. The tarpan has much 
finer bones end a short light head and is probably 
the progenitor of swift riding horses. 

for his successful efforts in 

basi the wild antosie: Hema Hack, docs Gre 
ae ete ee ey 

-baok the terpan., Mares from Iceland and 
Gothland that were niarkedly like tarpans were 
crossed with a Prrewalski stallion; the resultant 
orosses were mated with one another and, in 1938, 
from this stock emerged the first foal with a mouse. 

grey tarpan colouring. Other foals followed, and 
Kiroush usciti aaia thts aie dar e koa 
siderable stock of back-bred tarpans in the Tierpark, 
Hellabrunn. 


MICROSCOPY OF PLANT ASHES 


To E Topo maia Dur 
hundred times never e conveys & true ides 
of the wealth of detail can be seen at this 
magnification. Perhaps only when the incredibly 
small: fragments of material on & coosh; the minute 
amounts of blood or hair and other such negligible 
‘small dust of the balance’, appear aa important items 
of evidence in criminal proceedings is it realized how 
valuable is this instrument in the examination of 
such unpromising material. f 
One would, however, be pardoned in in assuming that 
even the mi would have to admit dafeat 
material that -had been so 
thoroughly dirus «ead e adi Seen 
However, in 1920, the Austrian botanist Hang 
Moliach investigated the structures left after inoiner- 
ating plant material and showed that the ash still 
retained definite structural features. Prof. Gosta 
Edman, now professor of botany and pharmacognosy 
in the Royal Pharmaceutical Institute, Stookholm, 
Hide il of Molisch and later set out to 
eee ‘ash pictures’ systematically and 
us ie ae een We c MU 
was awarded the Memorial 
Medal oe the Pharmaceutical Soci f Great 
Britain which, in conjunction with the and 
Chemical Societies, periodically makes the award for 
“high exoellenoe in the prosecution or promotion of 
original research in the Natural History and Chemistry 
of Druge”. eu d rus. o a E Ean 
gave an account bf his work on ash pictures (Phorm. 
J., 170, 189; 1953). 
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Naturally, & portion of the work has been 
concerned with Somer or broken le drugs, 
and Prof. Edman claimed that his method of exam- 
ination is sometimes more convenient than normal 
ones. The drug is strongly heated until the bulk of 
the tissues is completely burned away; the charac- 
teristic appearance of the mineral skeletons of the 
oell walls and the cell contents is then revealed. The 
method, however, has several other important 
applications, especially in  oriminal proceedings 
involving suspected arson. Further, the examination 
of prehistoric materials by this method has been of 
some assistance to archmologists. Thus, the examin- 
ation of the charred vegetable matter in a Chinese 
olay-sheard, about five thousand years old, showed it 
to consist mainly of the remains of the leaf blades of 
Oryza saiwa, the same plant used to-day for the 
production of rice. In the same way, fragments of 
cereals, medicinal herbs, eto., have been identifled in 
the intestines of Egyptian mummies. Prof. Edman 
has also examined the ash pictures of about 375 
related plant species in on to their phylogeny 
and taxonomy and has published many original 
articles on this subject in the botanical literature. 
He oonoludes that extensive silicifloation of the cell 
wall is associated with primitive characters. 
J. W. FAIRBAIRN 


OBSERVATIONS AT THE ROYAL 
OBSERVATORY, GREENWICH 


HE observations made at the Royal Observatory, 
Greenwich, during 1937 in astronomy, magnet- 
ism and meteorology, under the direction of Sir H. 
Spencer Jones, have been published in a single volume 
(pp. 46024-B31--02004-D684-E40--40. London: 
8.0., 1951. £6 net), which is divided in five 


sections, A—H, as follows: meridian astronomy, ` 


equatorial observations, photo-heliographic observa- 
tions, magnetic obaervations and meteorological obser- 
vations. 

The first section includes work on the transit 
circle and on the time service ; in the former are the 
resulta of regular observations of the sun, moon, major 
planeta and minor planets Juno, Ceres, Pallas and 
Vesta, and in the latter is given & short account of 


the new t and advances in the technique 
since the publication of the '"Time Service Results” 
in 1986. The section on equatorial observations 


contains a table on the observations of double stars 
made at the Observatory which includes not only all 
pairs observed during 1987 but also all previously 
unpublished measures of earlier years. A systematic 
difference was found for close between the 
resulta of the fllar micrometer of the comparison 
image micrometer (brought into use towards the end 

.of 1037), and the table indicates which instrument 
was used. 

The second section, on photo-heliographic obser- 
vations, is by far the largest of the five sections. 
The positions and areas of sunspots and f&cule for 
each day during the year 1937 1s the first of seven 
tables in this section, the photographs being taken at 
the Royal Observatories of Greenwich or of the Cape, 
and at the Kodaikanal Observatory (a negative 
transparency for November 8 was supplied by the 
Mt. Wilson Observatory to fill & gap in the series). 
The other tables are: & general catalogue of groups 
of sunspota for 1987; ledgera of areas and pomtions 
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of groupe of sunspots (recurrent groups and non- 
recurrent groups); total areas of sunspots and 
faoulm for each day; mean areas of sunspots and 
faculss for each rotation and for the year; mean 
heliographic latitude of spote for each rotation and 
for the year; and observations of solar flooculi made 
with the &peotrohelioscope. 

The introduction to the section on magnetic 
obeervations deeoribes the magnetic station at 
Abinger, with its instruments, methods of observa- 
tion, magnetic reductions and arrangement of results ; 
these resulta are listed in fifteen tables, and there are 
notes for each month of 1037 which briefly summarize 
the magnetic conditions exhibited by the traces of 
declination and horizontal and vertical intensity 
during the year. Finally, a description of the instru- 
ments and the meteorological reductions is given in 
the section on meteorological observations ; several 
changes were made in the 1934 volume as regards the 
notation for clouds and weather, this being done to 
bring the symbols into general accordance with those 
in use at the British Meteorological Office. 

All the above-mentioned work by the Royal 
Observatory, Greenwich, was continued during 19038, 
and an account of it has now been publi ; the 
volume is similar in all respects to that for 1937. 
Another series of Greenwich observations which-has 
at last been published is Vol. 2 of “Observations of 
Colour Tem of Stara : Relative Gradients” 

. 118; ndon: H.M.8.0., 1952; 25s. net); 
is volume covers the years 1933-388 and is a sequel 
to the observations of 1926-32, published m Vol. 1 


UNITED STATES NATIONAL 
ACADEMY OF SCIENCES 


T the annual general oe of the National 

Academy of ere held in Washington, 
D.O., during April 27-29, the following officers, new 
members and foreign associates were elected. 

Vice-President : W. Corner, director, 
Department of Embryology, Carnegie Institution of 
Washington, Baltimore, Maryland, for a four-year 
term. 

New Members of Counod: Edwin B. Wilson, 
professor of vital statistics, Harvard School of Publio 
Health, Boston; and Hugh L. Dryden, National 
Advisory Committee for Aeronautics, Washington, 
D.C. 

Now Members : L. V. Ahlfors, professor of mathe- 
matios, Harvard University ; P. Bailey, professor of 
neurology and ry, University of Illinois 
School of Medicine; H. A. Barker, microbiologist, 
University of California, Berkeley ; V. H. Benioff, 
professor of bs na ag California Institute of Tech- 
nology; J. H. ine, professor of zoology, Univer- 
sity of Iowa; L. Brillouin, director of electronics 
education, International Business Machines Cor- 
poration, New York; M. J. Buerger, professor of 
mineralogy and crystallography, Massachusetts In- 
stitute of Technology; H. E. Carter, professor of 
biochemistry, University of Illinois ; D. M. UCM 
Dar Paciog of physics, University of Miohigan ; ; J. 

rofeasor of mechanical i 
Manca itute of Technology ; AES 
DuMond, professor of physios, California Insitute of of 
Technology ; C. Eckart, director of the Marine Physical 
Laboratory, University of California, San Diego; 


1010 


R. Emerson, research profeasor in botany, Tanimi 
of Ilinois ; J. F. Enders, chief, Division of Infectious 
Diseases, Children’s Hospital, Boston; P. J. Flory, 
professor of chemistry, Cornell University ; a. 
Gamow, professor of theoretical physics, George 
Washington, D.O.; V. 


C. E. Hille, professor of 
mathematics, Yale University ; J. O. Hirschfelder, 
profeasor of istry, University of Wisconsin ; 
J. G. Horsfall, director, Conneotiout pen 
Experiment Station, New Haven; E 

president, Polaroid Oorporation, Cambridge, Maas 

D. P. C. Lloyd, member, Rockefeller Institute fae 
Medical Research, New York; H. W. Nissen, 
associate director, Yerkes Laboratories of Primate 
Biology, Orange Park; D. Rittenberg, asociate 


profeasor of biochemistry, Oolumbia University ; ` 


J. F. Sehairer, physical chemist, Geophysical Labor- 

Carnegie Institution, Washington, D.O.; T. 
Shodlovaley member, Rockefeller Institute for 
Modicel Regoareh, Now York; J. C. Street, professor 
of physics, Harvard University ; M. Tishler, director, 


Company, Ino. Rahway, N.J.; H. 
of the Department of Biochemistry, Western Reserve 
&nd R. B. Woodward, professor of 


niversity. 

Foreign Associates : J. H. Oort, director, Leyden 
Observatory; and Wilder Penfleld, profeasor of 
neurology and ne , McGill University, and 
director, Montreal Neurological Institute, Montreal. 


KOSSUTH PRIZES IN HUNGARY | 


FOR 1953 
W Hungary, 


of the 1058 Kossuth Prizes in 
work during the 


which are given for outstanding 

year, have recently been 

announced. These carry monetary awards of 
various amounts (1,000 forinta is approximately £3), 
and those given for scientific, technological or 
medical work include the followmg. A Prise of 
50,000 forints to Frederick Riesz, president of the 
' Mathematioal Section of the Hungarian Academy of 
Sciences, for hia book entitled ‘Lesson of Functional 
', written in conjunction with B. Nagy, in 

whi theories aro developed that are of great 
importance in the development of mathematios. 
Prizes of 20,000 formts to: B. Nagy, correspondent 
member.of the Hungarian Academy of Sciences, for 
his part in the joint work with F. Rieez, mentioned 
above; F. Ratkovazky, for work on the electrification 
of the country and for making a ‘disbolo-trans- 
-former’; K. Novobataky, profeasor of theoretical 
physics in the University of Budapest, for research 
on the quantum theory; J. Egerváry, for work in 
applied mathematios on the theory of differential 
equations, particularly in the development of a 
method for computing the oritioel lmit of rotations 
of rotors in turbo-generators ; Z. Cauróe, academician, 
for results achieved in the study of heterogeneous 
catalysis; A. Abrahám, correspondent member of 
the Academy, for research of the nerve tissues, based 
on the teachings of Pavlov ; Z. Gyulai, correspondent 
member of the Academy, ‘for Tesearch work on the 
boundary layers of crystals and solutions, and for the 
production of artifloi&l quartz Cerne V. Keilwert, 
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for directing the planning of the Debreone penicillin 
factory; J. Proeri, professor in the Inorganic 
Chemistry Institute, for pioneering research in the 
preparation of sabe ame silicon compounds ; L. Kulin, 
specialist in 8 diseases, for resulta achieved 
in curing tuberculosis in babies ; G. Bárexi, director 
of the Budapest Therapeutioal ‘Teachers "Treihing 
College, for resulta achieved in basing Hungarian 
medical teaching and education on the natural 
sciences and for applying Pavlovian theories; J. 
Kollonitech, departmental head of the Medicine 
Industry Research Institute, for medical research 
and work in the pharmaceutical m particularly 
in the new preparation of "Treomyoin' for the treet- 
ment of whooping cough, typhoid and dysentery. 

Prizes of 10,000 forinte to: P. K. Károly, corre- 
spondent member of the Academy, for his text-book 
entitled ‘The Factory Science of  Hleotrioal 
Machines”, and for research ; L. Verebély, professor 
at the Technical University, for his -handbook 
entitled ‘Transmission of Electrical Energy”, and 
for work on electrifloation ; J. Urbanek, director of 
the Central Research Laboratory of the Electrical 
Industry, for his text-book entitled ‘Introduction to 
the Technical Science of Theoretical Electricity” and 
for his new method of oooling turbo-generators by 
refrigeration; B. Müller, correspondent member of 
the Academy, for work in organio chemistry in con- 
nexion with the industrial production of synthetio 
materials; A. Romwalter, university professor, for 
research in coal chemistry ; K. Raus, feasor at 
the Péos Medioa] Science University, for research 
into children’s diseases and dysentery inoculation ; 
L. Fuchs, university dean, for work on the theory of 
structural algebra. 
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HYDRATION OF METAL 
CATIONS 


By Dr. E. GLUECKAUF and G. P. KITT 
Atomic Energy Research Establishment, Harwell, Berks 


NIE have been made by the iso- 
Piestic method of the water content of hydrogen 
and metal polystyrene sulphonates at different water 


vapour pressures and at two different tempers- 
tures, using concentrated sulphuric acid solutions 
88 vapour standards. This permita of a 
oaloulation of water-activities (see curves 4 and 
B) and of the differential heats of hydration H of 
the ions (curve C). The polystyrene sulphonates of 
monovalent ions show in this great similarity 
to the behaviour of strong 1:1 leorra such ag, 
for example, lithium chloride or perchloric acid and, 
as has been shown previously’, can be considered as 
concentrated solutions of electrolyte in their swelling 
water. Indeed, the trend of H for the hydrogen poly- 


the latter may be regarded as a monovalent acid, 
H-80,H (see curve D). For a study of concentrated 
solutions the polystyrene sulphonates have a great 
advantage over most aqueous solutions: they can 
he ee eee eee 
strength (100 molal above) us provi 

Hr eater on the intrastion oL water with all Iida 


s 
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of ion at high concentrations whioh are normally 
attainable for acids only. The polystyrene sulphonate 
of very low crose-linkage (0-5 per cent divinyl benzene) 
was obtained by courtesy of Dr. K. W. Pepper, 
Ohemical esearch Laboratory (Department of 
Scientific and Industrial Research), Teddington. 

Attempta to fit water-activity data of concentrated 
electrolyte solutions to & model have been made 
previously by R. H. Stokes and R. A. Robinsont. 
They found that the water ‘adsorption isotherm’ 
conforms to & Brunsuer-Emmett-Teller type, and 
an indication was obtained that the hydrogen: and 
lithium ions form & primary solvation shell of four 
firmly bound water molecules. Their evidence was 

on experimental resulta for molecular water- 
to-ion ratios of R> 8:1 only, and thus oould 
not give detailed mformation concerning the first 
three water molecules. Our experiments cover the 
cases of most monovalent cations for a range down 
to R< 1:1; in some cases hydration results go as 
low as R < 0:5:1. So far, the experimental results 
have been evaluated for the H+t-resin only. 

Over this much wider range, the resulta do not 
follow a Brungauer-Emmett-Teller isotherm and have 
to be interpreted as successive addition’ reactions of 
the type : 

H-(R) + H,O @{H-H,O}t + Hi^ 
UL-EG0]* + H,O e [H2O] + Hy 
ete., 


leading to mass law equations : 
zc Ky dwt, 
D, = Kyt 21, 
eto., 
where De, 2,, Z, etc., are the mol-fractions of ionic 
species containing 0, 1, 2, eto., molecules of water of 
hydration, and Hy are the heats of hydration. 
The resulting isotherm has the form: 
mol H,O SUP us 
mol ion 


Kay + 2K,Ksafy + SK E K thu +... 
1+ K,a, K,K, + K,K,Ky*, +... 





08 1 2 8 4 6$ 
R = H.0/H* 


Water activities aw at 0* C. (curro A) and 25° O. (curve B) and differential hoats 
of hydration H ab 12:5° O. (curve C) as function of the ratio molar water to 
H-n, R. For comparhon, 77 for sulphurto acid solutions (curve D) 
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We obtain for successive water molecules the 
following values of Ka, AH,, AF, and the entropy , 


AHys 








AS. =. + BlnÉ,. 
T. 
CoxmrixTS (Kx), HATS OF HYDRATION (AH), FREA Eomans (AF) 
AND (AS) OF BuocpSYR HYDRATION STEPS 
1] 
—AH s(£85*) | —A Fa (278°) = 
- Hn RT —ASa 
1 1,050 6-06 >70 
2 26-0 3-26 93 
3 5-0 161 38 
4 3:5 1:25 $4 
5 148 0:39 27 
6 1:24 0:22 2-0 
7 1:12 0-11 11 
8 106 0-06 0-9 
9 1-03 0-08 0-5 
10 1:015 0-015 0:3 
ete. —1 —0 —0 

















The large number of constant K can be obtained 
from the single curve A quite accurately, as the first 
four constants each dominates a narrow region only. 
The knowledge of K and of the differential heats H 
(curve OC) renders possible a calculation of the 
mdividual heats of reaction H4 and of the other 
thermodynamic constants. These resulta (see table) 
do not readily give the impression that, in concen- 
trated solutions, four water molecules are firmly 
associated with the H+ ion. There is a steady decrease 
both in the heats of reaction and in the free energies, 
and it requires some arbitrary assumption to differ- 
entiate between an ‘association’ and merely an 
attractive interaction. One could certainly not speak 
of an ‘association’ if the free energy of the reaction 
— AF is leas than RT, and this places an upper 
limit on & hydration number of 4. But — AF = RT 
corresponds to & very loose association only, and if 
we stipulate that the free energy should exceed 227 
before we consider the association as & moderately 
firm óne, we come to the conclusion that only two 
water molecules are firmly associated with the H+ 
ion, and the second one much leas firmly than the 
first. 

No doubt it is this uncertainty in 
deciding the degree of hydration whioh 


5 

s has led different authors to different 
conceptions about the hydration of 
ions according to the methods em- 

4,000 ployed for estimating the ‘hydration 


number’. (For a review on ionic 
solvation see ref. 5.) The present in- 
vestigation shows clearly that the 
concept of & fixed h ion number 
is too crude, and has to be replaced 
by & quantitative description of the 
thermodynamio properties of the in- 
dividual hydration steps. 

It is interesting to speculate on the 
high values of the entropy changes dur- 
ing the first two steps, from which it 
appears that theee steps are different 
from subsequent ones. The firat water 
molecule obviously changes the oo- 
6 valently bound hydrogen to the ionized 

hydronium ion. Presumably the latter 
is strongly ‘ion paired’ to the sulph- 
onate group of the resin, and the vigor- 
ous electrostatic interaction with the 
negative ion causes & reduction in the 


H (12-5° 0.) for curves O and D 


8 


1012 


number of possible configurations, which implies an 
in entropy difference. Once the MAE hydre- 
tion has taken place, the distance of the itive 
charge from the anion increases, and with it oon- 
figuration space and the freedom of rotation of the 
cation, as is shown by the steady decrease of the 
entropy differences with every further hydration step. 

While some time must necessarily elapse before a 
detailed account can be given for & larger number of 
ions, it oan already be stated from a cursory study 
of the experimental resulta that the same gradual 
decrease of the ies of hydration applies quite 
generally to all the alkali doris. to ihe ine earths, 
as well as to ammonium, silver and mercurio ions, 
and thus presumably is & characteristic feature of all 
metal cations. 

This communication is published with the per- 
mission of the director, Atomic Energy Research 
Establishment, Harwell. [Nov. 20. 


* Glueckauf, E., Pros. Roy. Ses., A, S14, 207 (1952). 
* Dunean, J. F., Proc. Rog. Soo., A, $14, 344 (1952). 
* Wi H, and Glauque, W. F., J. Amer Ohem. Soc., 74, 3-72 


‘Stokes, B. IL, and Robinson, B. A , J. mer. Chem. Soo., 70, 1870 
* Bockris, J. O'AL, Quart. Rev. Chem. Soo , 8, 178 (1949). 


POTATO BLIGHT FORECASTING 
AND ITS MECHANIZATION 


By Dr. JOHN GRAINGER 


Department of Plant Pathology, West of Scotland 
Agricultural College, Auchincrulve, Ayr 


“ss , Phytophthora infestans, causing potato 
blight, the most serious disease in Britain, has 
been shown by Beaumont! to in its attack on the 
crop some 15-22 days after the occurrence of certain 
climatio conditions. These are a minimum ternpere- 
ture above 50° F. and & minimum relative humidity 
-greater than 75 per cent, for a continuous period of 
at least forty-eight hours. During the pest nine years 
I have used this method of forecasting with success 
in west Scotland when the ing instruments 
were near the potato (Fig. 1). It was, however, 
found necessary to establish a ‘zero time’!, before 
which suitable *Beaumont' periods would not be, 
regarded as valid. Zero tme is July 1 for Ayrshire, 
but is & good deal earlier for the A io islands, It 
would aleo be desirable to forecast the pattern’ and 
rate of blight development. Fig. 1 shows, however, 
that the ultimate build-up of this disease is not always 
closely linked with the occurrence of later ‘Beaumont’ 
periods. Experiments in Dumfriesshire and Perth- 
shire suggest, however, that this difficulty may not 
be so important in practice as it appears in theory. 
When. copper-containing sprays were applied acoord- 
ing to blight forecasts in 1949 and 1950, increases in 
yield reached 28-80 per oent. These figures are high, 
for the average increase in overall crop cannot have 
betn more than 20 cent when sprays were given 
indiscriminately. orecasts can introduce an im- 
portant degree of precision into protective spraying, 
for blight cannot establish itself on foliage already 
coated with copper-containing sprays. 

The time of first appearance of blight is also 
important in another special connexion, namely, the 
lifting of Epicure ‘seed’ in Ayrshire. This 1s usually 
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Percentage of Blight oo folage - 


Percentage of Blight on foliago 


$ First appearance of Blight 
B vaba ‘Beaumont’ period Wl Beaumont’ penod after Blight has appeared . 


L1Non-valid ‘Beaumont’ penod 


sultahle elimaiio (‘Beaumont’) periods 

the sverage donet: at ARA MEUS quring 

1044-52. Where two valid periods are shown (1046, 1047, 108 
and 1052), the first would have been the operative ond 


` 


done in July, during whioh month the disease 
appeared in five out of the nine years mentioned in 
Fig. 1. Even small amounts of blight on the foliage 
when the crop is lifted infect the tubers, and storage 
loagea are heavy. This type of infection oan be 
prevented by destroying the foliage with sulphuric 
acid, sodium chlorate or by mechanical means, and 
waiting & fortnight before lifting. Blight forecasta 
would advise the farmer as to whether operation 
were necessary or not, and here again they would 
bring precision to control operations. 

Forecasts of the first appearance of blight are 
therefore useful in practice and can be made satie- 
factorily when recording gear is near & potato crop. 
It is, however, necessary to extend such & service to 
cover all potato crops im & given region. A certain 
measure of success has been obtained over the past 
three years for wider areas of the west of Scotland, 
in issuing unofficial forecasts based upon conditions 
reported by telephone from meteorological stations 
attached to serodromes. This has been a most 
effective co-operative effort, and ite only demerit is 
that the aerodromes are not near the potato- 
growing areas. It becomes increasingty obvious that 
& greater number of reporting stations ia needed in 
closer relation to the orope if blight forecasting is to 
become 8& fully practical proposition. 
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. 2. The 'Audhincrutve' seif-caicula t forecast recorder. For of 
Fig. o ‘AU tng. bilght fo explanation 


Temperature can, of course, be recorded tely 
by means of & bi-metallio thermograph, and even 
more accurately with a mercury-in-steel recorder. 
Relative humidity can be recorded directly by means 
of & hair hygrograph and by the Gregory humidity 
recorder; the first is tal, the second 

. Duplex wet- and dry-bulb mstruments have 
the demerit that they record only temperature and 
the depression of the wet bulb, but not the actual 
percentage relative humidity. Succeasful forecast of 
potato bight have nevertheless been made with such 
an instrument by Sir James Denby Roberts at 
Strathallan, ' Perthshire. Interpretation of the 
difference between the two traces for a relative 
humidity of 75 per cent or more is, however, rather 
difficult, because the depression varies with different 
temperatures. At 50° F., however, the depression of 
the wet-bulb reading for this humidity ie 3-5° F. If, 
therefore, the two records are by less than 
this amount for forty-eight hours on end, it is fairly 
safe to forecast an outbreak of potato blight, pro- 
vided the dry-bulb temperature is not much above 
60° F. Another difficulty 1s that the two pens are 
set to record two hours distance apart on the chart, 
go that considerable skill is required in interpreting 
this differential comparison. There 18 thus a need for 
a forecast recording instrument which could be read 
and interpreted easily, accurately, and without 
special skill. 

Figs. 2 and 8 show details of an inexpensive, 
acourate and easily interpreted 
instrument in whioh the reoord- 
ing elementa are bi-metallio oo1ls. 
Temperature is recorded m red 
ink means of & pen (E) 
driven direotly by & dry-bulb ooil 
(A). A ‘oaloulator’-pen (F), 
operated in & special manner 
MKrom a wet-bulb coil (B), and 
marking in green ink, is so 
<«alibrated in relation to the 
—temperature-pen that the lines 
they trace upon a rotating chart 
irum (D) will ooinside at the 
'elative humidity of 75 per 
«ent, no matter what the tem- 
. Calibration of the in- 
«trument for this special purpose 
8 done while the ‘wet-bulb’ 

‘oil is dry, when the oeloul&tor 
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pen (f) is set to record higher than 


the tempereture-pen (E). The 
higher reading is made to the 
depression of the wet- tem- 


perature for 75 per oent relative 
humidity. This depression, and 


higher 
brought about by means of a oam 
(G) of special shape, driven by the 


*wet-bulb' ooil, and ting the 
caloulator-pen. through 4 & roller 


single piece of metel, can perhaps 
best be thought of as havi 
two basic section an 
a caloulator section, which inte- 

grate two kinds of motion. The 
basio section, if used by itself, would impart a motion 
to the caloulator-pen exactly similar to that of the 
directly driven for similar conditions 
around the coils which operate them. Added to the 
basic section, however, is the wedge-shaped calculator 
part (shown black in Fig. 3) which is responsible 
for the varying higher reading mentioned above. 
The working face of the cam is actually & very alight 
curve, to reflect the relation (not quite linear) shown 
in the table, and also the fact that the basio section 
edge would not be exactly & straight line. 


Dreg pib temperature 
-) 20 $0 40 5 60 W 80 90 
foe 76 E 

gent relativo numis 

inlowvre screen CF.) 15 22 28 35 4:2 BO 58 6-6 

When the instrument 1s in operation, the wet-bulb 
ooil is kept wet by a muslin sleeve fed by wicks 
dipping into the water reservoir (C). The caloulatot- 
pen then reads lower than ite calibrated value, and, 
when. the relative humidity is exactly 75 per cent, 
this ion due to evaporation-coolng of the 
wet-bulb ooil equals the higher setting brought about 
by the calculator part of the cam. Caloulator-pen 
records (green) are therefore on the same line as 
the temperature-pen records (red) for the particular 
relative humidity of 75 per cent, no matter what 
the dry-bulb temperature may be. Similarly, if the 
relative humidity is greater than 75 per cent, the 





Aus of the ‘wet-balb’ cou (B) which turns the cam (G) 


Fig. 3. Alethod of operating the ‘calenlator’-pen (F in Fig. 2) from the axis of the ‘wet- 
bulb’ œl (B) 
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evaporation-oooling of the ‘wet-bulb’ coil is not 
sufficient to cause the oalculator-pen to fall as far as 
. the temperature record, and green reads above red. 
Conversely, if green reads below red, the relative 
humidity is less than 75 per cent. Beaumont’s 
specification! of the climatio conditions necessary for 
a blight forecast are therefore given by the following 
simple rule: 

Green (calculator) on or above red (temperature) 
.&nd both on or above 50° F. for at least 48 hours 
on end. 

The lag between the two records is reduced to 
minute proportions by ing that the two pens 
only just olear each other. A blight forecaster may 
be placed within a louvre screen 4 ft. above the 
ground, or it may be placed in an aspirated soreen if 
an electric fan is available to draw air over the 
elements. While the self-calculating mechaniam as 
described is here worked from bi-metallio ooils, it is 
equally applicable to mervury-in-steel recorders. 

Protective spraying against blight is fully economic 
du RE OH Gn P but in some areas tuber 
production is usually complete the time the 
disease destroys the foliage, and loases in overall 
yield are insuffloient to balance the expenditure on 
sprays. Even m such districts, however, any factor 
which might delay planting in spring retards the 
growth-cyole, and protective spraying then becomes 
economic. Blight forecasta are thus of wide applica- 
tion in the improvement of control of this moet 
widespread and severe crop disease. 

1 Beaumont, à. Treas. Brit. Mycol, Soe., 31, Kos. 1 and 2, 45 (1047). 
1 Grainger, J., Trans. Brit. Mycol. Soe., 83, Nos. 1 and 2, 82 (1050). 


X-RAY INACTIVATION OF 
POLYPLOID SACCHAROMYCES 


By W. H. LUCKE and A. SARACHEK 


Biological Research Laboratory, Southern Illinois 
University, Carbondale, IIlInols 


recent devel t by O. C. and G. Lindegren! 

of a family of po loid yeasta provides the first 

opportunity of establi the infiuence of poły- 

ploidy on X-ray inactivation through survival curve 

analysis. These analyses show that in each cell a 

single target sensitive to X-rays exists for each 
chromosome set. 

Binoe polyploidy involves the replication of genetic 
unita, interpretation of the survival curves on & 
multi-terget basis is The multi-terget 
theory* postulates that there is & number of in- 
dependent targetas in the cell, the probability that 
each target survives a dose D of radiation being 

P; = exp— KD, 

where K 18 & constant independent of cell concen- 
tration and dose. It is further that there 
are n Beta of these targetas (we shall identify n with 
the number of chromosome sets in the oell), each set 
containing m different targets (for example, genes or 
individual chromosomes). The probability 0/; that 
the $'th target in one of the n seta is killed is 

04, = (1— exp— KiD). 
The probability that all the n repetitions of the $'th 
target are inactivated is 

0; —'(1 — exp—KE4D)*, 
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and the probability that at least one of them survives 
is 
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Si = 1 — (1—exp—K,yD)". ' 


Expending the term in parenthesis by the binomial 
method, and confining ourselves to doses such that 
powers of exp—KiD higher than the first may be 
neglected, we have : 


Si = 1 — (1— nexp—K4D) 
Sı = nexp—K,D. 
Then the probability that at least one of the n alleles. 
of all the m kinds of targets survives is : 
i =n 7 
S E NORD KD: 
Taking the logarithm : 
(m 
nS -minn—D EK 
-1 
Extrapolation to zero dose gives 
hS=minn. 


(1) 


The experimental resulta are in agreement with 
equation (1) only for m= 1 and n to the 
number of chromosome gets per cell. Under these 


conditions, all slopes should be equal. While the 
diploids and the tetraploid have the same slopes, the 
haploid is about twice as sensitive and the triploid 
twice as resistant. These figures have been confirmed 
independently by Pomper and Atwood (personal 
communication). 

A triploid organiam was obtained by mating the 
haploid gamete 18,894 and the diploid gamete 11,296, 
and & tetraploid was obtained mating the two 
diploid gametes 11,294aa and 11,296a5. Gamete and 
hybrid clones were grown for 24 hr. on peptone- 
glucose slants and then refrigerated at 4° O. to serve 
aa stock inocula. Samples of yeast were prepared for 
irradiation’ by transferring a heavy loop of cella from 
& stock inoculum to & 250-ml. flask containing 25 ml. 
of clarified V-8 juice (pH 8-9), & commercial mixture 
of several vegetable juices. After 4448 hr. growth 
ón a rotary shaker at 30? O., the cells were harvested, 
washed twice with 1/15 M potassium dihydrogen 
phosphate and resuspended in 1/15 M potassium 
dihydrogen phosphate to a cell count of approximately 
5 x 10° oella per ml. Under these conditions, the 
cells were in a nearly uniform physiological state as 
indicated by the absence of b ing and detectable 
resetves of glyoogen and volutin, and the presence of 
& complement of numerous prominent mitochondria. 

A quantity of S0 ml. of the suspension was trans- 
ferred to a sterile Petri dish and irradiated by X-rays 
from & target tube operated at 180 kVp. at 
a rate of 920 r./min. as measured with a Viotoreen 
2,500 r. chamber. The total filtration was 8 mm. of 
aluminium. The suspension was agitated by means 
of a magnetic stirrer during irradiation. Exposures 
were made for successive 6-min. intervals. After each 
exposure & l-ml. sample was removed, diluted m 
phosphate and plated in duplicate (controls in quad- 
ruplicate) m the following medium: 0-2 per oent 
Budweiser extract, 0-1 per cent &mmonium 
sulphate, 2-0 per cent dextrose, 0:15 per cent potas- 
sium .dihydrogen phosphate, 0:05 per cent mag- 
nesium gulphate, and 2-0 per cant agar. Percentage 
survival was determined for each exposure by average 
macroscopic colony counts after moubation for three 
days at 30? C. 
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The points for the survival curves shown in the 
accompanying graph are averages of the survival 
values for the corresponding dosage as obtained from 
@ number of i ent determmations: ftve for 
the haploid ; six for the diploid 11,294; four for the 
diploid 11,206 ; aix for the triploid; and six for the 
tetraploid. Values for the extrapolate and slope were 
obtained by fitting the straight line portion of the 
curves by the method of least squares to the equation 


nS = A — KD, 


where S 18 the surviving fraction, A is the natural 
logarithm of the extrapolate, K is the slope and D is 
the dose expreased in minutes of a 
The average survival curves for haploid, diploid, 
triploid and tetraploid grve extrapolates of 1, 2, 3 and 
ely (see graph). The extrapolates of 
MAL Mr oria curves were in general well 
reproducible. The scatter was small, and a good 
estimate of the extrapolate oould be obtained by eye. 
The experimental results indicate clearly a one to 
one correspondence between the degree of polyploidy 
and the number of targets per cell. It is not possible 
to state whether the target is a physical part of the 
chromoeome set or is & consequence of the presence 
of the chromosome set. 
An attempt to identify the target leads to the 
following considerations. 
(1) Significant killing by the induction of dominant 
lethals is eliminated by the occurrence of extrapolates 
than one. 
(2) If m ıs taken to represent the number of genes 
per chromosome set, the experimentally determined 
value of unity eliminates receesrve lethal mutation as 
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an important aspect of ingotivation in 
the -polyploids, although receasive 
lethal mutation may account for the 
discrepancy between the haploid alope 
and the diploid and tetraploid slopes. 

(8) If one assumes that all chromo- 
somes have approximately the same 
sensitivity, and m is taken to represent 
the number of chromosomes per set, 
the possibility that inactivation is due 
to the destruction of homologous 
chromosomes is eliminated as an im- 
portant factor, since it is known that 
there sre at least four chromosomes 
per set in Saccharomyces’. 

It may be suggested that the target 
is a particular chromosome in each set. 
This hypothesis evidently demands 
that the chromosome in question be 
be enormously larger than all the 
others or much more sensitive. The 
loss of a very large chromosome, how- 
would lead to an unbalance 

which would probably be lethal. 
NS The occurrence of an unusually sensit- 
ive chromosome seems unlikely in 
view of the demonstration of the 
equivalent break sensitivity per unit 
length in Drosophila chromosomes‘. 

(4) Inactivation may be due to the 
destruction of & non-genio target. It is 


92-0 
generally observed’ that mactivated 
oella undergo several divisions before 
(vam Tso, growth ceases. This indicates that 


the primary damage is not upon an 


upon nuclear entities mediating their production 
and maintenance. The nucleolus and the central 
body are two vital extra-chromogomal structures 
associated with the nucleus. The central body 
is an unlikely target, since, in general, one exists 
per nuoleus of the degree of polyploidy. 
In polyploid Saccharomyces, it 18 not known at 
present whether & single nucleolus exists for each 
chromosome set or whether the several nucleoli are 
fused into a single body. Assuming that one nucleolus 
does exist for cach chromosome set, the probability 
of hitting all nucleoli should not be greater than the 
probability of hitting homologous chromosomes, since 
there is no evidence that the nucleoli are significantly 
larger than the-ohromoesomee. 

It is known that radiation causes simultaneous 
damage to individual genes, enzymes, chromosomes 
and other organelles. While there is & remote 
possibility that the total of these damage factors is 


xx meos Do us sac reap ing eee dE ER 
trfled cellular eu dn it is more probable 


that the observed integral rd nd ide are expres- 
sions under the influence of S of poly oidy of an unusual 


inter-relation of these factors 

This work has been supported by research grants 
from Southern Ilhnois University, the U.S. Atomic 
Energy Commussion, and Anheuser-Busch, Inc. 


[Oct. 14. 
1 Lindegren, Cari C., and Lindegren, G., J. Gem. Afiorob., 6, 885 (1951), 
‘A rich eed , and Norman, Á., Proc. U8. Net. Acad. Soi., 35, 005 
> Lm Genetics and Cytology’ 


O. C., “The Yeast Cell Tts 
Publishers, Ino., 8t. Louis, Alo., 1049). 

ee” , Cold Spring Harbor Symposia on Quant. Biol, 9, 

* Lataryet, B., and Ephrusi, B., C.R. dosd. Sci., Paris, 886, 306 (1949), 


1016 : 


LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Statistical Nature of ‘Facilitation’ at 
a Single Nerve-Muscle Junction 


WHEN an impulse arrives at a motor end-plate, it 
causes acetylcholine to be released at numerous ‘key 
points’ and in discrete quanta, each containing & 
large number of molecules!. The discharge of each 
quantal unit is an all-or-none event, and its succeas 
or failure is subject to independent statistical fluotua- 
tion, Its chances can be altered by various means, 
for example, by o i the ionic environment. 
Even under normal conditions, the probebility of an 
individual ‘quantum response’ appears to be leas than 
unity; that is, & nerve i excites at each 
junction only a fraction of the whole synaptic popula- 
tion. By lowermg tke calcium and raising the 
n concentration, the chanoe of any one 

ee ee SE 
a very low value, and under these 
conditions, which apply to all the 
described below, the 
statistical nature of the transmission. 
process can be demonstrated moat 
effectively. 

It has previously been shown that 
individual quantal unite discharge 
spontaneously, in the absence of 
nerve impulses’. This enables one 
to measure the mean unit size, and 
to determine the average number 

ing to one 
m is not too 
large, it is given simply by the ratio 
(mean amplitude of reeponse)/(reen. 


(the probability of each quantum 
response being very low), the actual 
numbers (rz) in & large series of 
observations are found to vary at 
random and to be distributed in 
accordance with Poisson’s law (their 
relative frequencies being givan by 
exp (—m) mejo 1). The proportion 
of failures in such & series is 
exp (—m); hence the following 
relation is obtained : 


Mean amplitude of 
nse No.of nerve impulses 
Mean amplitude of No. of failures of 
spontaneous potentials end-plate responses 


For example, Fatt and Katz (ref. 1, Fig. 0 and 
p. 120) described & case of & caloium-defloient end- 
plate at which 328 nerve impulses elicited 140 end- 
plate potentials, made up mostly (about & hundred) of 
single units, the remainder oo: two or three 

. The mean amplitude of 828 responses (in- 
cluding 188 failures) was 0-495 mV.; the mean size 
of spontaneously occurring potentials (that is, the 
mean unit size) was 0:875 mV.; hence m = 
0-495/0-876 = 0-57. From Poisson’s law, for v» = 0, 
m = 1n328/188 = 0-56. Thus, the statistical 
average response in this experiment consisted of lees 
than one quantum per impulse, the observed responses 
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showing & wide, discontinuous variation of amplitudes 
and & high proportion of total failures. 

Some well-known phenomena such aa ‘facilitation’ 
and ‘fatigue’, which are generally associated "with 
transmission of impulses across synapees,* appear to 
involve & progreasive change in the mean number of 
goanta units responding to successive impulgee.: 

us we found with intracellular recording that the 
second of & pair of nerve impulses, at & time interval 
of 5-10 msec., produced an increase of 50-80 per 
cent in the mean size of the end-plate potential. This 
is the well-known effect of ‘facilitation’*, which has 
been studied in the past by recording from & whole 
muscle the average mse of hundreds of end- 
i el. We have used & more 
termining the sBtatistioal mean, 
by measuring the average size of hundreds of success- 
ive responses from & single end-plate. In this way 
we found that the increased amplitude of the second 
end-pl&te potential is entirely due to an increase of: 
its average quantum content, the second of the two: 
responses following & Poisson series with a signifloantly’ 
lower proportion of failures and larger value of m. 
The chanoes of excitation of any one unit one’ 
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sweeps. 


small, but were 50-80 per cent greater for the second 
of the two nerve impulses. It can be shown that this ` 
increased probability does not depend upon there 


` having been g previous response of any unit ; i And that, 


in genéral, the particular units activated by the 
second impulse are not the same as those responding 
to the first. 
The statistical nature of ‘facilitation’ is further 
r ying records. On the left 
side are records of end-plate potentials obtained with 
the usual method of surface recording from a whole 
sartorius muscle. They illustrate that during & rapid 
firing of nerve impulses, at 10-mseo. intervals, success-" 
ive potentials are not only additive, but grow progress- 
sles Decherd The growth of the response 
pro smoothly with only slight irregularities, and 
successive records of this kind show only . minor 
degree of yariation. This is, of course, to be expected, 
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for this method of recording gives us the averaged 
response from a large number of end-plates. On the 
right side we have records obtained with an intra- 
cellular electrode fram & single end-plate, presenting 
a very different picture. The records show the 

character of ‘of faites with oomtiona 
at first & large proportion of failures with occasio: 
‘single-quantum’ responses and then an i 
building Mp- OS rapon interspersed with osani nal 
failures. the accompanying table, success-and- 
failure oounts of a large number of such records 
have been summarized. It will be sean that the pro- 
portion of failures progressively diminished during 
the period of stimulation (84 per oent of failures for 
the first, about 47 per oent for the tenth and 20 per 
cent for the fortieth impulse), which corresponds to 
a progressive increase in the Poisson value of m. If 
one measures amplitudes of successive end-plate 
poténtiala ih the lat part uf the seconds, it is found 
that the tenth response is about five times larger, 
the fortieth response about ten times larger, than the 
first. A oomperison with the results in the table 
indicates that this increase, or ‘facilitation’, must be 
entirely due to a statistioal recruitment of quantal 
units from a large tion of units available at 
each nerve-muscle yunction. 
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The basis of the quantal mechaniam is unknown : 
it may be that each unit of discharge starte with the 
activation of a single ‘key molecule’, opening a local 
‘gate’ in the nerve membrane and releasing a flood of 
aoetyloholing ions. The activation of such key—or 
‘carrier’—molecules may result from spontaneous 
thermal agitation, and the effect of & nerve 


impulse 

«may be to lower their activation threshold, thug 
causing & ose o of many local ' 
-and a flooding of the Mn eni cate with the trans- 
smitter substance. But while there is little doubt 
«bout the quantal nature of the end-plate response, 
and about some of the statistical rules by which it 1s 
«governed, there is no evidence available at present 
mo support speculations about the details of the 
«quanta! mechanism. 

This work was supported by & grant from the 
Nuffield Foundation. : 
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Radio Echoes observed during Aurore 
and Terrestrial Magnetic Storms using 
35 and 74 Mc.[s. Waves Simultaneously 


Ix &n undisturbed and extended ionosphere, the 
maximum value of the frequency of radio waves 
which can be reflected by regular refraction processes 
is determined by the maximum electron density of 
the layer. The maximum value of the critical fre- 
quency at vertical incidence seldom exceeds 15 Mo./s. 

During recent years, considerable attention has 
been paid to scattering processes of radio waves in 
the ionosphere. In an inhomogeneous ionosphere it 
should be possible to get scattered reflexions from 
‘blobs’ or stratifications in the electron densities 
using waves in the very high frequency band. 
Scattered reflexions m this have been observed in a 
number of cases! ; and in all of them the reflexions 
have been associated with the appearance in the sky 
of definite auroral forms. 

In the following, the resulta of observations during 
auroral displays and terrestrial magnetio storms made 
at Tromsó (near the auroral rone) and at Kjeller 
(near Oslo) will be given. The recording equipment 
consisted of two pulse transmitters on 85 and 74 Mo./a., 
both having & common pulse-modulator and high- 
tension supply. The energies and the shape of the 
two pulses sent out simultaneously could therefore 
be made identical (peak-power 25 kW. and repetition 

50 o./s.). Two geometrically identical six- 
or lement yagis, with a half-width of the lobe 
of 65° directed towards the north, were used as 
antenns ; the elevation of the beam could be varied. 
The echoes were displayed on a double-beam cathode- 
ray tube with common sweep. 

The echo records at Tromsö showed that echoes 
on 35 Mo./s. appeared regularly during ‘auroral dis- 
Playa, in & number of cases also on 74 Mc./s. 
A closer study of the echoes led to the conclusion 
that in the cases under discussion the echoes could 
not be explkined by direct scatter from the iono- 

sphere, but by reflexion of backwards scatter from 
land or sea via lower part of the Z-layer (the 
H,-layer) the ionization of which increases strongly 
during auroral and terrestrial magnetio storms. Our 
explanation of the very high frequency echoes 
observed is therefore in opposition to the common 

ion of direct and primary scatter from the 
auroral forms or inhomogeneities in the ionosphere. 
The arguments supporting our explanation of the 
mechanism of reflexion are as follows. 

There is no correlation between the ranges of the 
echoes and the distances to &urore simultaneously 
appearing. Even the most brilliant auroral forms 
appearing at distances from 80 km. (in the zenith) 
and up to 400—500 km. (low in the north) do not 
give the slightest traces of echoes ing when the 
&ntenns are directed against the auroral forms. But 
at the same time, echoes are observed with ranges 
of 600-1,800 km. when the antenns were directed 
horizontally against the north. It has been assumed? 
that reflexions from an aurore mainly occur when. the 
waves are moident normally to the direction of the 
earth’s magnetic field. In this case we should get 
no reflexions from the aurore observed visually in 
Troms. But it is difficult to imagine that this con- 
dition is so strictly maintained that the most violent 
aurore at 80 km. distance does not give the slightest 
trace of echoes. 

In all cases the echoes on 35 Mo./s. showed a 


‘noticeably amaller range than the echoes on 74 Mo./s. 
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Simultansous echoes on 35 and 74 Mo./& recorded on a double- 
beam: oakhode-ray fuba: The up ahows 35 and the 
lower 74 Mo./2. c.t. Eoiruanay = rooeded. on moving 

flm; the distance the pips ts 100 km. 
i) Different reflexion distances for 


74 Mo./s. soaiier ; 
2) lack of correlation between the subsequent sweeps as well as 
between the 35 and 74 Mo A. on an 


patterns, recorded 

E era ias. Nie er ose genet 

tion, and tion the echo peiHterns rs when 
the time soparation 15 of the order of less than 3 millieec. 


This difference in range varied and usually amounted 
to more than 100 km. (see Fig. 1). 

The echoea were spreed out in time corresponding 
to & difference in the range from 100 km. and up 
to several hundreds of kilometres. 

Echoes on 35 Mo./s. were considerably stronger 
than on 74 Mo./s., and echoes on the higher frequency 
usually appeared during the stronger phases of the 
terrestrial magnetic storms. 

Polarization testa were made on 35 Mo./s. The 
waves were sent out vertically polarized and received 
on vertical and horizontal polarized yagis simultan- 
eously through two separate channels. Generally, 
there was no drfference in fleld-strength of the echoes 
through the two channels. 

With & repetition frequency of 50 o.[s., there was 
no correlation between the echo pattern of sub- 
sequent sweeps. In Fig. 2, where the echo patterns 
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are recorded on a fast-moving film, the subsequent 
echo patterns have changed completely. In this case 
an increased sweep velocity haa been used for analysing 
the echo pattern. 

There is no correlation between the structure of the 
echo patterns on 35 and 74 Mo./a. 

By using double pulses, the distance between the 
pulses being made variable, it could be shown that 
& correlation between the echo structures appeared 
when the time interval between the two pulses was leas 
than about 2 milliseo. This corresponds to a ray-path of 
800 km., in which case the two echo patterns & 
well separated in time. This is evident from Fig. 3. 

There is a difference in character of the echo 
petterns on 35 and 74 Mo./s. The echoes on 35 Mo./s. 
exhibited usually a well-defined leading edge with 
maximum amplitude just after the leading edge. On 
74 Mo.[a. there waa atten no leading edge; the echo 
amplitude increased continuously from zero, and the 
maximum amplitude was usually considerably dis- 
placed towards greater distances. 

During one severe terrestrial magnetic storm on 
November 28, 1952, pulses sent out from Kjeller 
were received in Tromsö, where they appeared un- 
disturbed, having the same width as the pulses trans- 
mitted. During this severe storm the auroral zone 
had apparently been displaced towards the south 
and the H,layer acted as a misror-like reflexion sur- 
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` face. The echoes received back at Kjeller, however, 


showed the usual distortion. 

The characteristics of the echoes summarized above 
Se ae lained by primary scatter from the 
ionosphere, w. the assumption of backwards- 
scatter from land or sea via the lower part of the 
ionosphere, the #,-layer, fits in with the characteristica 
of the echoes described above. 

A full account of the observations will be given in 
J. Aimo. Terr. Phys. 

L. HARANG 
B. LANDMABXE 


Norwegian Defenoe Research Establishment, 


Kjeller, Norway. March 11. 
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‘Oto, on £1 Moja 4. C. B., Ol J, A, and Hiyett, 
. D., Nature, 160, S72 (L47), on 40 and 78 Moja. Forxyth, P. A. 
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Fractionation of Isotopes by Distillation 
of some Organic Substances 


Wa have found that the distillation of chloroform, 
carbon tetrachloride, methyl aloohol and benzene 
leads, surprisingly enough, in all four cases to an 
enrichment of carbon-13 in the distillate, whereas 
the other heavy isotopes, such as ohlorine-37 and 
oxygen-18, are enriched in the still pot. 

The distillations were carried out in empty tube 
columns, consisting of & greet number of narrow, 
unpacked parallel working tubes with individual 
reflux!. All distillations were carried out at 34 6° C. 
using very high reflux ratios. Samples withdrawn 
from the head and the bottom of the column were 
treated in the manner descrbed below to yield 
gaseous products, such as carbon dioxide and hydro- 
gat chloride, suitable for mass spectrometric analysis. 
The isotopic abundange ratios were determined by 
means of & 60° doub lector mass spectrometer 
(Consolidated—Nier 21-201). 
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According to the theories of Kuhn! and West- 
haver*, the height equivalent to a theoretical plate 
of empty tube columns may be reduced to a theoretigal 
minimum given by the radius of the tubes (for ex- 
ample, 0-2 cm.), and. distillations in which such high 
separation efficiencies have been very nearly obtained 
have been reported by Kuhn and Ryffel*. The hold- 
up, and aecordingly the time required until equili- 
brrum conditions are obtained, is very small in such 
columns. The number of effeotive theoretical plates n 
of the columna at infinite reflux ratio can be calculated 
from the length L and the redius r of the tubes, from 
the average Na le speed @ and from the diffusion 


constant D in vapour &ooording to the relation! : 
uou ta. (1) 
r.a 


Expressions for n in the case of finite reflux ratios 
have been derived reoently!. 

From the number of theoretical plates n and from 
the isotopic fractionation, the relative difference in 
vapour pressure of the isotopic species is calculated 
according to the following relation derived from the 
Fenske equation : 


Bo » (E^ —ı, (2) 


where p, and p, are the vapour at the 
distillation temperature (34-0? OC.) of the pure light 
and the corresponding pure heavy iwotopic molecules 
respectively, Ry and Rp oe the isotopic 
abundance ratios in the pot and distillate, 
respectively, of the heavy to the hght atom under 
consideration, and n is the number of effective 
theoretical plates. 

The difference in boiling temperatures AT of the 
two isotopic species is approximately obtained from 
(3) and from the vapour pressure equation using 
Trouton’s rule : 

; T Rpg 
ATE com 10-7 Ten Rp’ (3) 
where T', and T, are the absolute boiling temperatures 
of the pure light and the pure heavy substance 
respectively at the pressure at which the distillation 
is performed ; T» is the normal boiling temperature. 
If there are several isotopic atoms of the same 
element m the molecule, for example, chlorine m the 
case of carbon tetrachloride, the indexes 1 and 2 in 
equations (2) and (8) oan be shown to refer to two 
isotopic molecules of neighbouring molecular weight, 
for example, C*"01,"0l, and C*Cl**0l, or C7010], 
and C"'Cl,. This holds in any event, whether 

of the isotopic atoms between the molecules in the 
«distillation is possible or not, provided only 

that the difference in boiling temperatures between 
all pairs of neighbouring mo es is the same. 

form. Already in 1945 we found that the 
distillation of chloroform in an empty tube column 
leads to an enrichment of chlarine-35 in the distillate, 
the ratio "Ol/**O0l being shifted by amounts up to 

12 per cent. The isotope analysis was performed at 
mhat time by density measurementa, by a spectro- 

io method’, and by using the nuclear reaction 

Zin y 01". We now find that the agreement with 

mass spectrometric ratio determination as per- 
Es recently on samples which had been kept from 
his distillation is satisfactory. 
Gaseous hydrogen ohloridg and carbon dioxide 
yere obtained for mass spectrometric analysis by the 
«eaction of chloroform with potassium hydroxide. The 
mpotassium ohloride and formate obtained were, after 
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oxidation of the formate to carbonate, treated with 
acid, liberating hydrogen chloride and carbon dioxide. 
From the results of the isotope analysis and from 
the number of theoretical plates n used in the dis- 
tillation, the following’ results were obtained from 
equations (2) and (3): 
Table 1 


















Purification of the chloroform for the density 
determination was carried out as follows. After 
shaking with concentrated sulphuric acid, the chloro- 
form was distilled off and condensed under vacuum 
on tetra-salicylide with which, according to Anschütz’, 
it forms a very specific addition compound. Upon 
heating this compound, some low-boiling impurities 
come off first and are rejected, the pure chloroform 
being obtained upon further heating. This procedure 
was repeated several times until no.change in density 
(using the float method) could be observed. To 
spply the spectroscopic method referred to above, 
the chlorine must be present in the form of HgCl,, 
which was obtained from the chloroform by alkaline 
hydrolysis, precipitation of the chlorine ions as 
silver chloride and fusing the dried silver chloride 
precipitate with mercuric sulphate. The mercuric 
chloride formed acoording to the reaction 2AgCl + 
HgSO, + Ag,SO, + HgCl, 18 separated from the 
reaction mixture by repeated sublimation. 

Oarbon tetrachloride. Attempts to fractionate the 
chlorine isotopes by high-efficiency distillation of 
carbon tetrachloride have been reported by Grimm’ 
and by Rank and Kargarise!*. These authors, using 
the density method of isotopic analysis, did not, how- 
ever, find any fractionation. 

In our case the distillation was carried out in a 
column with n = 80, and the carbon tetrachloride 
sample were treated for analysis by passing a 
stream of hydrogen through them and burning the 
mixture containing some 10 per oent carbon tetra- 
chloride in oxygen. The hydrogen chloride and 
carbon dioxide thus formed were in an excess 
of barium hydroxide solution separated as 
chloride and carbonate. Pure hydrogen chloride and 
carbon dioxide were lberated by acid treatment. 
The following results! were obtained. 


Tablo 2 


Isotople fractionation of carbon tetra- 
chloride with respects to : 
Carbon. Ohlorine 

















The above results indicate that, while there is 
only a Me an enrichment of chlorine-85 in the 
distillate, concentration of carbon-18 is increased 
considerably. The calculation shows that the resulting 
effects on the density are of the same order of mag- 
nitude but of opposite sign. This would account for 
the lack of any effect reported in previous studieg*'!*, 
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Methyl aloohol. An enrichment of oxygen-18 in 
the residue of & methyl aloohol distillation has been 
reported by Roberts &nd Urey!. In our study, 
methyl aloohol was distilled ın a column with 140 
theoretical plates. The samples for investigation 
were burnt in oxygen of known isotopio composition 
and the gases thus formed were collected. Water 
and -carbon dioxide were brought to exchange 
equilibrium at room temperature, and the 10/10 
ratio in the methyl alcohol waa caloulated from that 
in the carbon dioxide and from that in the oxygen 
entering and leaving. The resulta are shown in Table 
8. An enrichment of OH,OD in the stil pot was 
found qualitatively. 


Table 3 














Benzens. Pure benzene was distilled in & column 
with n = 80. The samples were burnt in a hydrogen— 
oxygen flame and the carbon dioxide thus formed 
was trapped in barium hydroxide solution. The 
carbonate was with acid to yield pure 
carbon dioxide, for which 4C/1*O analysis led to the 
following results : . 
—2-5 x 10^, 

T,— T, = + 0-006? C. 

The resulta obtained by the distillation of ohloro- 
form, carbon tetrachloride and methyl alcohol indicate 
the possible existence of & general rule stating that, 
in isotopic molecules having & central atom, the 
molecular variety containing the heavier isotope of 
the central atom will exhibit & somewhat hi 
Cees ds ad ee Te 
isotope as central atom. Results in agreement with 
this rule have been found recently by Green and 
Martin" in the case of boron trichloride. 

We wish to thank Dr. P. Massini for carrying out 
some of the distillationg, Dr. K. Wieland (Zurich) 
for the pooto Ti isotope analysis of chlorine, and 
Dr. F. Alder, of Physics Department, Basel, for 
the isotope analysis of chlorine by nuolear reaction. 
This work was supported by grants from the Eidge- 
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Pı 


néseische Volkswirtechaftastiftung, the Cibe-Stiftung 


and the Freiwillige akademische Gesellschaft. 
P. BAERTSCHI 
- W. Komw 
H. Kvas 
Physikalisch-Chemisches Institut, 
Universitat, Basel. 
Nov. 15. 
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Effect of Temperature on the Conductivity 
induced in insulators by X-Rays 


Erupras of the induced conductivity in insulators 
due to X-rays! are difficult owing to the extremely 
low values to be measured, and hitherto have been 
made primarily with condenser chambers’. These. 
allow only the &fter-effeot of the radiation to be 
determined. If measurementa of conductivity during 
exposure &re-to be made, the apparatus must admit 
no air gap at any point between the insulator under 
test and the electrometer, and in addition the 
volume of insulator irradiated must be as large as 
possible, so as to give sufficient current for measure- 
ment. 

These difficulties were overcome in the present tests 
by using & length of 6 metres of polythene-insulated 
cable ooiled into & flat spiral and connecting the end 
of the cable, outside the room, to & source of voltage 
and a D.o. amplifier. The coil was enclosed in & 
‘Perspex’ box through which heated air could be 
passed to control the temperature. The object was 
to determine the ture coefficient both of 
irradiated and unirradiated material, and hance the 
energy-levels of conduction bands under the two 
conditions from the general relationship, 


o = c, exp(— W]kT). 


The X-rays were generated at 220 kV. (2.5 mm. 
oopper half-value layer) with a dose-rate of about 
8 r.fmin. The conductivity was measured every 
minute after commencement of exposure, and the 
present figures relate to the equilibrium conductivity 
which is attained after about ten minutes of irradia- 
tion. Graph 1 shows the relationship between log 
(conductivity) and 1/T° K. for the range 20-80° O. 
The straight line confirms the above law for this 
material. The slope gives W = 0-42 eV. 
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(1) Irradiated with X-rays; (2) umrradiated 
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The corresponding graph (2) for the unirradiated 
material 1s also & straight line, which has a steeper 
elope, giving W = 1-5 eV. 

It will be observed that in either case the effect 
of temperature is large. Under irradiation at room 
temperature, the conductivity increases by 5:6 per 
cent per deg. O. The nding inorease for 
unirradiated material is 19 per cent per deg. C. It is 
clear from these resulta that no &ocur&ate studies of 
induced conductivity can be made without very 
wareful temperature oontrol'. If such control is 
UP however, consistent results are obtained 

ich can be interpreted in terms of energy-level 
distributions, and the behaviour of the material is 
not unhke that of orystalline materials‘. 


= J. F. FOWLER 


F. T. FARMER 
Royal Victoria Inflrmary, 


Newcastle upon Tyne 1. 
Nov. 15. 
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Degradation of Methionine by Hydrogen 
-Peroxide 


I FAVE been searching for an appropriate method of 
yxidizing methionine from biological materials with 
aydrogen peroxide in order to be able to detect the 
wnino-acid as ite sulphone on paper chromatograms 
ms & discrete spot. Durmg the course of this work, 
m has been found that the heating of methionine in 
«olutions of hydrogen peroxide leads to the formation 
X several ninhydrin-reacting substances, some of 
«hich are of biological interest as possible interme- 
Mliates in the metabolism of methionine in animal 
gi pale ak In the present communication the pro- 

ures employed to effect the degradation of 
mocthionine, and the results obtained in & preliminary 
dentification of the substances thus produced, are 
wieecribed. 

To study the degradation of methionine in its vari- 
us stages, 0-05 mM aliquots of pr-methionine were 
-dded to 0-2-10-0 ml. of hydrogen peroxide solution, 

e concentration of which was 0.1 mM per ml., 

us producitg mixtures with ratios of methionine 
o hydrogen peroxide varying from 1: 0-4 to 1: 20. 
“hese mixtures were sealed in glass tubes and heated 
1 & boiling water-batb for 12 hr. The solutions were 

Mhon removed from the glass tubes, evaporated to 
under reduoed pressure, and the residues 
<ssolved in 0-5 ml. distilled water. Those reaction 
ituree which became strongly acid, as the result 
we the formation of sulphuric acid, were neutralized 
‘ith & solution of barium hydroxide, and the resulting 
recipitate was removed before evaporation. Similar 
i were also carried out starting with 
ethionine sulphoxide and methionine sulphone. 

One- and two-dimensional chro were 

4n according to the method described by Williams 
mad Kirby!. A phenol- water (80: 20, v/v) system 
wad a collidine — pyridine — water (150 : 20 : 100, v/v) 
mayBLern were as developing solvents. For two- 
imensional chromatography, 1-10 ul. portions of the 
dlutions of reaction eate prepared as described 
mbove were used. 
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The accompanying diagram is & composite one of 
the spots appearing on the two-dimensional chromato- 
grams, and it shows all the ninhydrin-reacting sub- 
stances derived from methionine by oxidation with 
hydrogen peroxide. All these spots on the paper 
chromatograms showed the typical ninhydrin reaction 
of amino-acids, and none of them survived the 
distinctive test for a-ammo-acids reported by 
Crumpler and Dent". Identification of these sub- 
stances was carried out only by means of paper 
chromatography. 

Neither of the solvents used in this study, nor 
their combination in the two-dimensional technique, 
could separate alanine and homoserine completely. 
In another experiment, solutions of alanine and 
hydrogen peroxide were heated in the presence 
of sulphuric acid. The chromatographic analysis 
of the product of this reaction could support 
the interpretation that glycine was formed from 
alanine. Since, as mentioned above, sulphuric 
acid is formed when methionine is heated in a 
solution of hydrogen peroxide, it might be sug- 
gested that spot 5 is alanine, and glycine (spot 0) 
is derived from alanine. However, it is possible that 
spot 5 is homoserine, because homoserine was found 
to give rise to glyoine and aspartic acid under the 
game conditions. It was also found that under 
the same conditions a-aminobutyrio acid can yield 

ine, aspartic acid and spot 5. Therefore, spot 5 
ERAT interpreted as being either alanine or homo- 
serine ; or it may represent both amino-acids. 

All the spots shown in the diagram, except that 
of methionine, were obeerved in the reaction mix- 
tures when the experiment began with methionine 
sulphoxide. When methionine sulphone was used 
instead, spots 4 and 5 could not be detected; and, 
of course, spots corresponding to methionine and 
methionine sulphoxide were absent in this oase. 
The reason for the Absence of spota 4 and 5 may be 
that methionine sulphone is very stable under the 
conditions of this experiment ; a-aminobutyric acid 
and the substance represented by spot 5, which are 
leas stable in comparison to methionine sulphone, are 
rapidly converted to other oxidation products. 

Oysteio acid might be produced by & reaction 
between sulphuric acid and & Scarbon moiety, 
though no proof of this haa been obtained. The nature 
of spot 9 is unknown. 
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Methionine (1) 

Methionine ————À Methione 
sulphoxide (2) é sulphone (8) 


b" 
a-Aminobutyrio ———— Aspartio 
acid Mee acid (7): 


X 
Alanine (5) i xS (5) 


x 
Glyoine (6) 


? ——— ——» Oystelo acid (8) 
Posible pathway of degradation of methionine by hydrogen 


A possible pathway for the degradation of methion- 
ine under the experimental conditions employed in 
‘this work is shown in the di . That «-amino- 
butyrio acid oan be derived from methionine through 
ita ‘sulphoxide, and very.poesibly also through ita 
sulphone, is most in ing. 

Thanks are due to Drs. T. Minoshima and H. 
Nakamura for their interest in this work. 


Yosuriurxo Marsvo 

Ist Laboratory of Physiology, 

Faculty of Medicine, 

Hokkaido University, 

Sapporo, Japan. 
» Oot. 4. 
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Crystalline Trypsin 

IwvnasrmGATIONS carried out during the past two 
years have revealed the existence of & oomplex 
interaction between trypsin and certain ifo 
divalent ions, particularly calcium ions. tones 
relations manifest thensel ye in various ways and 
have been studied in arbitrarily differentiated pH- ' 
stability zones of trypein. 

In the ion of ita optimum proteolytic activity, 
loben pii 7 and 9, calcium and manganese 
ions were the only ones in a oomprehensive list 
of ions tested which stabilize trypaim solutions, 
By means of electrophoretic analyses performed in 
this pH. region, it could be demonstrated that the 
calcium effect is due to a diminishing of the rate of 
self-digestion, and it was conclu that calcium 
causes & shift in the rium existing between 
the native and denatured forms of the enzyme towards 
the former. This work also resulted in & redetermina- 
tion of the isoelectric pomt of the enzyme, which 
lies m the neighbourhood of pH 10-8, and was 
amplified by & partial determination of the amino- 
acid composition!. The same ions, as well as cadmium 
and cobalt ions, were found to augment slightly the 
activity of the enzyme, while an investigation over 
the whole pH range has shown that the higher 
activity oan be ascribed to the increased conocentre- 
tion of the’ active form of the enzyme‘. On the other 
' hand, calcium has shown itself to be without specific 
T effect in inactivation of the enzyme 
roughb about by ionizing radiation’. 
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The maximum stability zone of the enzyme is 
at about pH 2.8. Ultracentrifugal sedimentation 
patterns are characteristic of & homogeneous protein 
having a sedimentation constant saw of 2-58 * or 
2-487. On prolonged standing at the acid side of this 
pH, some faster sedimenting components & a8 8 
result of the aggregations of the slowly denarna 
enzyme which is not complicated by proteolysis. The 
sedimentation behaviour at pH 8 is quite similar to 
that observed at acid pH with the exception that, on 
prolonged standing, some slower sedimenting producta 
of the self-digestion appear. The presence of either 
of these breakdown producta or of the aggregated 
enzyme in acid solutions does not influence tho 
sedimentation-rate of the remaining unaltered 

in? 


It is between the above two extreme pH regions 
that & number of other significant manifestations of 
the effect of calcium oan be observed. It^was reported 
that the sedimentation constant increases in this 
range, the maximum aggregation being at about 
pH 5%. Our investigations resulted in observa- 
tion that this aggregation is strongly dependent on 
temperature, the sedimentation constant decreasing 
to &bout & normal value at 30? O. The presence of 
0 05 M calcium chloride completely prevents this 
aggregation’. More direct evidence of an inter- 
action between calcium and in in this pH range 
was obtained by the study of dissociation curves 
of trypam. Calerum ions, m contrast to magnestum 
ions, give rise to a shift in the titration curves of the 
enzyme in the regions of the dissociation of carboxylic 
groups towards more acid pH values. The formation 
of the complex thus demonstrated causes the lower- 
ing of the dissociation constants of the carboxylic 
groupe*. 

It was therefore to be expected that the decrease 
in net charge of the enzyme, due to the formation 
of the complex with calcium, could be evidenced by 
electrophoretic analysis. The charactenstic patterns 


Ca 


———— ———* 
Descending Ascending 
in presence or 
sodium 
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presence of 0.038 M magnesium or calcium chloride, 
all other conditions boing equal, are shown in the 
&ooompanying diagram. It oen readily be seen that, 
in the absence of calcium, trypsin presents an eleotro- 
phoretio characteristic of a homogeneous 
compound, the presence of caloium ions causing the 
separation of the moving boundary into two well- 
defined peaks. Of the two boundaries, the larger one 
moves with & mobility characteristic of trypein in 
the absence of calcium, and the smaller boundary 
moves at & slightly slower rate. At a lower conoentra- 
tion of calcium ions, the appearance of the secondary 
peek is not so well defined; but further increase in 
the calcium ion concentration does not change the 
weleotrophoretio patterns. It is characteristic that 
identical patterns are also observed in the presence 
of manganese as well as cadmium ions which have 
already been mentioned as increasing the activity 
mof the enzyme?. Cobalt, magnesium and barium ions, 
Wisted in order of decreasing effect, also increase the 
wactivity of trypsin, but to a lesser degree than calcium, 
smanganese Or cadmium ions, which are equivalent 
~n their action. Under our experimental conditions, 
-neither of the first three 1ons causes the characteristic 
sohange in the electrophoretic pattern ; together with 
mall other ions tested, they grve rise to electrophoretic- 
sally homogeneous mE of trypan. Nevertheless, 
«here is no doubt the two effecta are due to the 
same cause. 

After & prolonged electrophoretio separation, it was 
possible to obtain small samples of the faster and 
slower companents. In four independent analyses, 
«he tryptic activity of both components was found 

mo be proportional to the concentration of the protein 
was determined by ultra-violet absorption at 280 my. 
Crystalline trypsin was also digested at pH 8 in the 
poresence and absence of calcium, and aliquot samples 
«vere analysed eleotrophoretioally at 24-hr. intervals, 
mthe electrophoretic analyses having been carried out 
in the presence of calcium under the conditions 

already mentioned. It was thus possible to determine 

-the rate of digestion of both oomponente in the 
or absence of calcium. In both instanoes 

t was found that the ratio of the areas of the two 
nii did not change in the course of the self- 
ligestion, although the overall rate of digestion was 
sonsiderably diminished by the presence of calcium. 

MKt appears, therefore, that orystalline trypsin is 
ilectrophoretioally heterogeneous, containing two 
'omponenta both of which possess & similar tryptio 

wtivity and rate of self-digestion and both of which 

«are subject to protection by calcium ions. An 
adioation of this heterogenerty has already been 


sone example of an electrophoretioally hetero- 
geneous protein ih which all components have 
‘mmilar biological activity was found in ovomuooid', 
he antitryptio factor of egg-white. The aggrega- 
ion observed in the absence of calcium by ultra- 
centrifugal analysis is viewed as. resulting from a 
'eversible interaction of the two components. As & 
:ongequenoe, only one peak appears in electrophoretio 
analysis, moving with the weighted average of the 
wenobilitiea of the two componente. Calorum, oom- 
vining with the carboxyl groupe, prevents this 
muggrogation, resulting in & normal sedimentation 
yehaviour and appearance of the two electrophoretio 


"e iolnowisige tie aknan OFT Langen and 
^. Terminiello in this work, which is being carried 
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out under the sgis of the U.S. Atomic Energy 
Commission. 
M. Bree 
F. F. Norp 
Department of Organio Chemistry and Enzymology, 
Fordham University, 
New York 58, N.Y. 
Nov. 28. 
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Mechanism of Hydrolysis of Adenosine 
Triphosphate ysed by Lobster Muscle 
In previous publications! evidence has been 

presented for the occurrence of displacement mech- 
anisms in & wide variety of enzymatic reactions to 
which those of adenosine triphosphate are closely 
analogous. Assuming that the adenosine triphosphate 
reactions proceed by the same mechanisms, it oan 
be deduced from the nature of the products that 
the adenosine triphosphate can undergo nucleophilic 
attack at any of ita three phosphorus atoms. As 
examples, the Lohmann reaction with oreatine* must 
involve attack at the terminal phosphorus atom, tho 
coenzyme A reaction of Lipmann e£ ai? must involvo 
attack at the middle phosphorus atom and the 


, Kornberg reaction with nicotinamide mononucleotide‘ 


must involve atteak at the innermost phosphorus 
atom. If the adenosine triphosphate is Ns ckolyned 
by an adenosine triphosphatase in ordinary water 
to adenosine diphosphate and inorganio phosphate, 
the pathway is not obvious, since attack at either 
the terminal ap ram atom or the middle phos- 
phorus atom d give the same products. This 
ambiguity can be avoided, however, by using H,!*O, 


-in which case the alternatives are clearly distinguish- 


able (af. reaction 1). The study of the mechanism 
of adenosine triphosphate hydrolysis in muscle was 
therefore performed in a medium of H4!*O and the 
produots were analysed for their content of oxygen-18. 

Lobster muscle strips (25 gm.) were thoroughly 
washed with potassium chloride solution and then 
incubated with H,O (100 0.0., 1-3 atom per cent 
excess) for 1 hr. until equilibration between the water 
of the medium and that of the muscle strips had 
ooourred. Solid adenosine triphosphate (2:55 mM) 
was then added, and the golution was stirred for 30 
min. until 77 p oent of the adenoeine triphosphate 
had been hy lysed to the diphosphate and in- 
organio phosphate. After removing the muscle 
strips, the phosphate compounds were precipitated 
as the barium salts oe on 10n exchange 
columns following the p of Cohn and Carter’. 
Operations subsequent to the enzymatic hydrolysis 
were performed in the cold under conditions which 
were shown to prevent 4 iable decomposition 
of the labile compounds. To ensure purity of the 
separated products, only the middle fractions of each 
well-isolated peak “were used in the subsequent 
analyses. 


` adenosine 
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Determmation of oxygen-18 showed that the 
terminal group of the adenosine triphosphate, the 
terminal group of the diphosphate, and the inorganic 
phosphate contamed 0-0514, 0:00513 and 0-815 
atom per cent exoess per atom of oxygen, respect- 
ively. 

Control experiments were performed in which (a) 
the medium contained ordinary water, and inorganic 
phosphate labelled with phosphorus-32 was added with 
the &denoeme triphosphate, and (b) the medium con- 
tained H,'*O but only inorganic phosphate was added 
to the solution. In experiment (a), the hydrolysis was 
64 per cent complete, and the adenosine tri- and 
di-phosphate and the muscle strips contained 0 11, 
0-016 and 4-3 per cent of the total counts added, 

In (b) the morganio phos- 
phate had 0-026 atom per oent exceas. 

From the small oxygen- 18 content of the adenosine 
diphosphate, it is clear that the mechaniam of 
hydrolysis catalysed by the muscle phoen ee tt) 
involves a nucleophilic displacement on the terminal 
phosphorus atom. The oxygen-18 present m the 
unhydrolysed adenosine triphosphate resulta pre- 
dommantly from exchange with, or syntheais from, 
- the intracellular inorg&nio hate, since the 
newy of labelled element termined agrees with 

calculated from the phoephorus-32 oontrol ex- 
periment if nae ene corrections for diffusion-rates 
and extent of lysis are made. The oxygen-18 
content in the pE e ea diphosphate is likewise 
correlated with ite phosphorus-82 content m the 
control experiment. 

The oxygen-18 content of the inorganic phosphate 
per atom of oxygen would be one-quarter of the 
medium fram the direct hydrolysis of adenosine tri- 
ph te (af. reaction la). The fact that it is 
considerably higher than this shows that the muscle 

paration catalyses & net transfer of oxygen 
Lerroa inorganio phoephate and water. This is 
further confirmed by the observed exchange in con- 
trol experiment (b). The total exchange 18 leas in the 
latter case than in the hydrolysis xpermment presum- 
ably because the morganic phosphate is released 
inside the cell in the hydrolysis experiment, whereas 
in control (b) the inorganic phosphate 1s initially 
extracellular. From the tie meeonsed metabolic-rates 
in the lobster muscle preperation it can be 
calculated that the increased oxygen-18 content 
of the inorganic phosphate is caused only in minor 
part by the recycling of morganio phosphate through 
ohoephate, and must be due in large part 
to & more exo reaction. A somewhat 
similar exochànge which not go through high- 
energy phosphate has been observed in mitochondrial 
preparations by M. Oohn*. Binoe it has been shown 
that the exchange with inorganio phosphate can be 
catalysed by a single enzyme, it is conceivable that 
the reaction in the muscle may also be caused by 


an individual enzyme which oatalymea a nucleophilic 
attack on phosphorus. 

This investigation was carried out under the 
auspices of the U.S. Atomic Energy Commission. 
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Possible Role of Proteolytic Enzymes In 
Protein Synthesis 


BunaMann' has proposed that proteolytic enzymes 
mediate in the biological synthesis of proteins fror 
amino-acids. The 400-4,000* or more? oalorie 
per mole required for peptide bond formation fron 
free amino-acids can, however, be provided only whe 
synthesis 18 coupled with an energy-yieldmg reaction‘ 
To accommodate this energy requirement, Brenner 
Hanes, Fruton and co-workers*& have demonstrate 
that a variety of proteolytic enzymes catalyse t: 
reaction of esters, amides, or peptides (inocludmg the 
naturally oocurring tide, glutathione) with amine 
or iion beu nm in whicb new amides or peptides ar 
formed. The enzymes show their usual specificity 
that is, they synthesize only those peptide bonds tha: 
they also hydrolyse. The energy requirement 18 me 
by the initial ester, amide or peptide linkage which 1 
split, for there is presumably very little differance 
in energy between the bond destroyed and the 
formed. These workers have shown beyond doub 
that some or perhaps most proteolytic enzymes oai 
catalyse polypeptide synthesis from amino-acids 
providing there "is an independent method o 
‘energizing’ the amino-acid (ester, amide, peptide 
ete.). From there it is possible to speculate that in » 
similar way these proteolytic enzymes play a part i 
normal protein synthesis. 

As & test of this hypothesis, Hendler and Greem 
berg! have recently studied the metaboliam of labele 
v-giutamyl-glyame; but they found that this particula 
compound is not sighifleantly involved in any o 
several living systems that incorporate amimo-acid 
into proteins. The evidence presented here also doe 
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not appear to be consistent with the hypothesis out- 
lined above. 

We have described techniques for measuring the 
rate of incorporation of various radioactive amino- 
acids such as glycine and alanine into the protein of 
tissue slices, and have outljned reasons for believing 
that this is closely related to biological protein 
synthesis‘. Using these techniques, we have in- 
cubated a-aminobutyric acid-1-“O witb rat liver 
slices. When the protein is isolated and the amino- 
acids separated by o tography’, we find that the 
labelled aminobutyric acid has been moorporated 
into the protein to only a very slight extent, if at all. 
The ratio of alanine incorporation to ammobutyric 
acid incorporetion is`at least one hundred and fifty 
to one, and may be much higher when improved 
chromatographic techniques are used. We how- 
ever, that these two ammo-acids are oxidized to the 
a-keto-acids and to oarbon-14 dioxide at a similar 
rate by the liver slices, and that there is, at the end 
wof the iment, about the same intracellular level 
of aminobutyrio acid as of alanine. Clearly, we have 
shown that aminobutyric acid is aa actively carried 
into the cell as alanine, and as effectively utilized in 
some reactions, but that those enzymes which are 
responsible for protein synthesis in the living cell 
«are sufficiently specific to reject aminobutyric acid, 
the next higher homologue of alanine and the next 
lower homolo of valine. 

Suoh specificity is striking and is in agreement 
with tie eon concept, which has gained so much support 
from the recent work of Sanger and Tuppy® on the 

stkucture of insulin, that a protein is a specific com- 
pound with & perfectly definite amino-acid ance. 
“One may ask whether every protein of the cell has 
such a definite structure. 

Are the proteolytic enzymes of the cell Wufüoiently 
specific to reject a-aminobutyric acid 150 to 1 with 

to alanine ? It is inherent in the theory of 
matatysis that the catalyst should not affect the equi- 
Mibrium of a reaction; hence that it must accelerate 
4he forward and reverse reactions equally. The 
satalytic activity of & given enzyme in synthesizing 
<aminobutyrylglycine can be y estimated by 
mneasuring the rate of hydrolysis of the dipeptide. 
To be precise, the rate of hydrolysis corresponds to 
W;he rate of synthesis from two free amino-acids, the 
«rate of ethanolysis corresponds to synthesis from the 
sthyl ester and one free amino-acid, eto. 

In all cases that have been reported, ammobutyrio 
acid-peptides are split at rates comparable with the 
»orrespondmg alanyl-peptides. However, the enzymes 
uged were extracellular. Smith and Polglase* found 

what a-&minobubyrio acid amide was split by leucine 

amino-peptidase from intestinal mucosa at a rate 
"between alanyl- and leucyl-amide. We have measured 
ithe rates of hydrolysis of alanyl-, aminobutyryl-, and 
«eucyl-glycine by the proteolytic enzymes of freshly 
nomogenized rat liver, that is, precisely the tissue 
sivhich rejects aminobutyric acid for protein synthesis. 
“The accompanying results show that aminobutyryl- 
zlyoine is split by these intracellular enzymeg at 
about the same rate as alanylglycine under these 
sonditions. 

While this may be taken as evidence against the 
participation of proteolytic enzymes in normal protein 
4ynthesis, it is not conclusive. A wide range of amino- 
»utyrio acid peptides should be tested. It is also 
dossible that the great degree pf speoifloity of protein 
«ynthesis is found in the enzymes acting on the larger 
peptides. We feel, however, that unless an enzyme 
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Concentration % Hydrolysis 
0:16 AI 4l ' 
0 08 Af 85 
0:17 AI 37 
0-09 AI 63 
0:12 Af 10 
0-06 Af 16 





in 10 œo. Ces phosphate 10 
, &upernatant 
mixture 


souroe of enzyme. Incubation 
1 6.6. of enzyme solution, 16 e. of peptide solution, 0-01 o.c. of toluene. 





Temp $7*. 
Inoubatlon time, 6 folais det eteme by ntnh method 
(ref. 10). ps icai tr ; hydrol of D-Inomor 


system does Bids against aminobutyric acid 
or an aminobutyric acid peptide, the system being 
studied should not be considered as part of the 
mechanism of biological synthesis of protein. 

This investigation was supported by grants-in-aid 
from the American Cancer Society, Ino., and the 
United States Atomic Energy Commission. We 
thank Drs. Joseph C. Aub, Elizabeth B. Keller and 
Paul O. Zamecnik for helpful suggestions and 
oriticiams. 

RosEet B. Lorrrigrp 
Jonn W. GROVER 
Mary ‘L. STEPHENSON 
Medical Laboratories of the 
Collis P. Huntington Memorial Hospital 
of Harvard University, 
at the Massachusetts General Hospital, 
Boston, Massachusetts. 

Nov. 15. 
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A Disulphide Interchange Reaction 


“In experiments designed to determine the position 
of the —8—S— bonds in insulin, cystine peptides 
were ed from & partial acid hydrolysate, and 
their structures determined after oxidation to the 
corresponding oysteio acid tides. It was found 
that many more ine peptides were present than 
could be &oco for by any one unique structure 
for the insulin molecule, and it seemed likely that & 
transfer reaction of the type: 

RBi1—8—8—R? + B'— 8—8—R* e 

R1— 8—8—R* + Rt—-8—85—R* 
had taken place during the duin treatment, 
leading to a random rearrangement of the —S—3— 
bonds. That such a reaction can take place was 
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ilhistrated by the following model experiment, in 
which mono-2:4dinitrophenyl-cystine is formed 
from a mixture of oystino and bis : 4-dinitrophenyl- 
oystine. 

1 mgm. bts-2 : 4-dinitrophenyl-oystine and 10 mgm. 

were incubated with 2 ml. of 12 N hydro- 
orio acid. After 24 hr. at 87°, 5 ml. water and 
10 ml. ether were &dded and the mixture shaken. 
! ue uM ee 
layer, indicating the presence of mono-2 : 
phenyl-cystine. In a oontrol ent eons 
cystine, all the colour which was due to bis-compound 
was in the ether layer. The reaction-rate is rapid 
in strongly acid or in neutral solution and is minimal 
in dilute acid (about 0-1 N hydrochlorio aod). This 
probebly explains the fact that insulin is inactivated 
more ‘readily by heating in neutral than in dilute 
acid solution}, if the rearrangement of the —S—S— 
bridges ia assumed to cause inactivation. 

The mechanism of the reaction is not clear at 
present and is under investigation. It may involve 
the intermediate formation of an —fH. compound 
by reduction or S YER in which case the actual 
rearrangement would be brought about by the 
reaction : 

—R'_8H + R*1—8—8—R* a 

R:—SH + R1—S—S— RB. 


In this case the R*—SH formed would be available 
to react with & further disulphide, so that only a 
catalytic amount of an —SH compound could bring 
about considerable ent’. 

I wish to thank Dr. G. Weber for some valuable 
advice in connexion with this work. 
- Biochemical Laboratory, 

University of Cambridge. 

August 20. 
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Structural Features of Antitumorigenic 
Corticoids 


Taa antiflbromatogenio potency of deoxycortioo- 
sterone—prevention of œetrogen-induced abdominal 
fibroids—diminishes through the substitution Gen 


(Kendall’s compound A) a oF 


diminished ; 

even with as much aa 1,000 pgm. of cortisone acetate 
per day. But, on the other hand, there apparently 
was some antifibromatogenic um of compound F, 
or MUR Gan Mah pd (OH- -0,,a8nd OH—O,;); 
we thus to raise the question of a ‘protective’ 
action of OH—O,, against OH--O,, However, in 
view of tho variations of the fibrous tumoral effect 
met with in similar experiments, and especially in 
view of the small number of experimenta perfórmed 
with compound F, Sone On arte On bee 
‘protective’ action of OH—C,, against OH--O,, re- 
mained doubtful. In the meantime, we have been 
able to settle this question in what seems to be a 
definite manner, thanks to the kindness of Mesars. 
Merck and Oo., who put at our disposal the necessary 
quantities of compound F acetate. 
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Ten animals (castrated female guinea pigs) were 
used in the experiment, which lasted 91-92 days. 
An average of 81 ugm. of œstradiol per day was 
absorbed from subcutaneously implanted tablete ; 
268-447 ugm. (average 850) of compound F acetate 
was absorbed per day from two tablets (a new im- 
plantation six weeks after the first one). There 
were fibroids in nine out of ten animals; average 
fibrotumoral effect, 5.2; average weight of uterus 
4-6 gm. The quantities of compound F were indeed 
smaller than in some animals of the former series, 
in which there a was prevention; but there 
is the fact that fibroids were present in the new 
series, even with quantities as large as 350—447 ugm. 
of compound F acetate per day. It is thus evident 
that OR, does not afford ‘protection’ against 
OH- -0,;, by which antiflbromatogenio potency is sc 
greatly diminished (compound S). 

Although we must drop our original oonoept of 
‘protection’ by OH—O,, against OH--C,, with refer- 
ence to antiflb io corticoids, it is very 
remarkable that the same oo seems to be valid 
with referenoe to the inhibition of the growth of the 
chick embryo, as evidenced by oertain findings of 
Stock". The effective growth-inhibiting dose of 
deoxycortioosterone is 250 ugm.; that of compound 
8 (OH--O ;) is as high as 5,000 ugm.; but the 
effective dose of compound F (OH— —C,; and OH—O,,) 
is only 20 ugm. 

Attention may also be directed to a comparative 
discussion of the structural features of antiffbromato- 
genio and antilymphomatogenic oortiooids?, 

ErviRA MARDONES 
RugosumTro IarmsrAS 
A. LrPBOHUTE 
of Experimental Medicine, 
Nation&l Health Servioe of Chile 
(Av. Irarrázaval 849, Santiago). 
Maroh 2. 
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Multi-spots in Paper Chromatograms 


Durme investigations on the syntheais of nuoleo- 
tides in this laboratory, extensive use has been mack 


of the paper ri e ud of phosphorus-oontam 


acetate- water system, disodium hydrogen phos 
phate gave two clear spots of approximately equa’ 
Intensity with Ep 0-17 and 0-55 on spraying witl 
molybdate reagent’. Identical spots were obtainec 
with sodium or potassium mono- or di-hydroger 


' phosphates, whereas ammonium phosphate and fre 


orthophoephorio acid gave only the faster-running 
spot. Trisodium phosphate showed largely th: 
slower spot with some trailing. (These Rp value 
are quoted to give an indication of the positions of the 
spots. The temperature was not strictly controlled. 
Other experiments showed the effect was not due t« 
complexes with pyridine as the same ‘double-spoi 
henorenon occurred in & butanol — water system 
y the phosphates with acid and alkali 
it was fi that the number of depended on 
the pH of the solution in which phosphate war 
applied to the paper. Potassium dihydrogen phos 
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ohate below pH. 3 gave only the faster running spot ; 
between pH. 3 and pH 9, both spots at Rp 0-17 and 
9-55 were in evidence, but by pH 10 (caustic soda 
added) only the slower spot appeared. Above pH 12 
only a spot at Ry 0:05 was obtained with a horse- 
shoe appearance (compare Paterson and Reinake*). 

Further experimenta were carried out using phos- 
phoric acid containmg phosphorus-32. When used 
n tracer amounts, it was found that the counts from 
the radioactive phosphorus agreed in position with the 
yolours from the spraying. As an indication of the 
discreteneas of the spots, it was found that a count 
xf 6,000 a minute at the site of the spots fell between 
hem to less than 100. When, however, phoephorio 
soid- having & specifio activity of 1 cath eal. was 
liluted with water and adjusted in pH. with suitable 
ootate buffers, it was found that in this case, with 
she quantity of phosphate infinitesimal compared to 
ibe usual concentration of 0:04 M, there were no 
double spots’. Instead, at pH 2-5 there was one 

mite of counts at Ry 0-55, whereas at both pH 4 and 
wH 6:5 oounta were only at Ry 0-17. As before, at 
wH 14 the phosphate concentration was at Hg 0-05. 

It is conmdered from these results that it is posible 
what the spot at Ry 0-55 is given by the H,PO, ion, 
shat at Ry 0-17 by the HPO p~- ion and that at Ep 0-05 
by the PO,--- ion. 

The mechanism of the separation of these spots 
ig difficult to visualize. If the equilibrium, H,PO47 à 
HPO- + H+ were disturbed by the separation of 
she faster i H,PO,, then the equilibrium 
should readjust itself i 
One explanation is that the time of proton transfer 
wn this gere is Blow. An experiment was 
devised t could to some extent check this. 
KH, PO, was mixed with Na,H*!PO, and the mixture 
out on a chromatogram. If the H,"PO, (which 
axisted as H,**PO,-) did not exchange with the 
Wd'PO,-, then no counts should be found at the 
dower-cunnmg spot. When this experiment was 
yarried out, counts were found at both sites. This 
neans that the time required for equilibrium must 
be shorter than that required for the spots to separate 
m paper. 

There have been other reports of double spota in 
peper ohro phio tatt; but in these 
pases ib is possible that they were due to interference 
of un-ionized oompounds with inorganic ions or to 
mpurities in the paper. All the experimenta described 
«bove were conducted on No. 1 Whatman paper 
which had been washed with 2 N acetic acid, and it is 
not considered possible for this multiplicity to be 
yaused by contamination. 

Evidence that the pH of the solution in which the 
specimen is applied to the paper affecta the Rp of the 
resultant spot has been amply demonstrated in the 
sase of the amino-acids", and it has been 
„hat the separation of lysine into different ionic species 
may be due to association with phenol in the develop- 
ng golvent*. 

Whatever the cause, this double-spot phenomenon 
loes mean that, where polyvalent ions .&re en- 
sountered, it is possible that inulti-spots may be 
»btained. . 

Two examples encountered subsequent to the work 
with inorganic orthophosphate may serve as an in- 
lication of the care necessary in the interpretation 
of i that have been followed by paper 
chromatography. Pure 2 : 3’tsopropylidene adeno- 
1me-5’-dibenzyl phosphate’ was hydrogenated in an 
affort to obtain 2’: 8'4sopropylidene adenosine-5’- 
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phosphate. The final product could not be orystallized 
but showed on chromatography in an ascending 
butanol — acetic acid solvent two spota of Ry 0-56 
and 0-64. On acid treatment to remove the acetone 
group, only adenylic acid remained, and since it was 
not a case of one of these spota being either adenylio 
acid or a monobenszyl ester of it or the acetone 
derivative, it ia possible that they are both derived 
from the divalent 2 : 3’-iscpropylidene adenosine-5'- 
phosphate. The other example was that of adenosine 
diphosphate run in a descending butanol — acetio 
acid solvent giving one spot when in low concentra- 
tion, and this splitting into two spots when the 
concentration was increased. 

I would like to thank Prof. A. R. Todd and Dr. 
G. W. Kenner for much advice during these investiga- 
tions. 

A. 8. Cunny* 
University Chamical Laboratory, 
Cambridge. 
Nov. 29. 

* Present address: Forenslo Science Laboratory, Wakefield 
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The Template Theory and the Role of 
Transpeptidation in Protein Biosynthesis 


Tau synthesis of protein occurs without detectable 
evidence of free peptide intermediates. This fact, 
and the specificity of proteins, have been explained 
by the so-called ‘template theory’, in which it is 
assumed that the amino-acids are laid down in their 
correct order on & template (? consisting of nuoleio 
acid) with subsequent bond formation and separation 
from the template!. Recent work has shown that 
transpeptidation occurs with peptides in artificial 
systems’, and evidence has been sought for the 

icipetion of transpeptidation in protein synthesis. 

these experiments protein synthesis has been 
brought about in the presenoe of isotopically labelled 
amino-acid. The resultant protein is degraded, the 
appropriate amino-acid isolated from two different 
parts of the chain and the speoiflo activities oom- 
pered. It is assumed that if the template theory 
is correct, all amino-acids must be laid down on the 
template effectively simultaneously, Bo that differ- 
ences in activity of the same amino-acid residue in 
different parts of the chain are evidence for trans- 
peptidation*. We wish to show that this assumption 
is not necessarily justifiable. 

Energy considerations make it most unlikely that 
a complete protein molecule is formed on a template 
surface and afterwards separates as & whole from the 
surface. It is much more probable that amino-acids 
become attached to the surface of the template, and 
that as the amino-acid residues link together, the 
growing peptide chain ‘peels off’ behind the zone of 

‘ormation of peptide bonds, as has been postulated 
in the recent theory of Dounce‘. In such a case the 
protein does not finally from the surface 
until it is complete (so that no intermediate steps are 
observed) ; but only a small region is attached to the 
template at any time. Moreover, after a ‘wave’ of 
biosynthesis has passed down the template surface, 
the latter can be reactivated, further replacement by 
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Dwection of cham growth —> 


amino-acids oan ocour, and a further ‘wave’ of bio- 
synthesis may pess along. Many ide chains at 
different stages of growth may-thus attached to 
the template at the same time, as is suggested in the 
diagram : 


If a template were to carry simultaneously twenty 
growing protein moleoules in different stages of de- 
velopment, the actual time of biosynthesis of each 
molecule would be twenty times the apparent time 
per molecule. Thus the time of biosynthesis of a 
protein may be much longer than is generall 
posed. In the biosynthetio i the Sinai. 
8oldB are drawn from a pool with which tbe labelled 

_Smino-acid may or may not have became equili- 
brated. In any normal biological system, the specific 
activity of the pool changes with tme, and to show 
that differential degrees of labelling of the same 
amino-acid residue in different parts of a protem 
chain are due to transpeptidation, rt must be shown 
that the differance is too great to be accounted for 


Oe le 
enoe 


Conclusions are therefore not valid without evi 

of the time of biosynthesis of a single molecule of 

the particular protem being investigated. No such 
- evidence appears to be available, go that transpeptida- 

tion cannot yet be said to have been demonstrated 

in protein biosynthesis. 


Postgraduate Medical School, 


C. E. DALGLIESH 
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Quantitative Estimation of the Total 
Solids in Fresh Whole Milk by Oxldimetry 


Sıxan the major organio constituents of milk, with 
the possible exoeption of the fat, carry readily 
oxidizable groupe, it should be posible to measure 
their amount by oxidimetry. Although the fat itself 
may not be readily oxidizable, it may possibly be 
measured’ indirectly by means of the substances 
associated with it in the fat phase and which are 
probably present in proportion to the amount of fat. 
Thus it would appear reasonable to believe that an 
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oxidimetric method could be devised for measuring 
the total solids of milk. Such a test could be carried 
out muoh more repidly and simply than by the 
methods usually employed. 

After several trials using ceric sulphate in N 
eee acid and ferrous-o-phenanthroline as oxidant 
and indicator respectively, the following method was 
tentatively adopted as a means of testing the theory 

The milk was secured from the weigh-tank and 
10 ml. was diluted to 100 ml. with distilled water 
and well mixed. 10 ml. of the diluted milk -was 
transferred to & casserole containing 20 ml. of distilled 
water, two drops of ferrous-o-phenanthroline were 
added and the mixture titrated inst 0-01 N oeric 
sulphate in N sulphuric acid until the orange colour 
was di The titration was continued after 
the lapse of one minute, and the total number of 
millilitres of oerio sulphate used was taken as the 
titre value of the milk. (It was found that titrating 
at a constant rate yielded closer agreement between 
duplicates.) 

Thirty-one samples of herd milk representing milk 
from five different breeds of cows were tested by 
this method, and the resulta compared with the value 
for total solids obtained with the A.O.A.C. gravi- 
metrio method (‘Methods of Analysis", A.O.A.O., 
Tth edit., 1950). : 

The resulta yielded & coefficient of correlation be- 
tween titre values and total solids values of r = 0-912 
with a standard error of estimate of + 0.288 per 
cent total solids. It is noteworthy that the error 
between duplicate titrations was approximately 
+ 0-05 ml., causing & final error of + 0-22 per cent 
in the total solids, which 18 in good agreament with 
the standard error of estimate. 

While the above method in ita present form may 
not serve a8 & practical means for measuring the total 
solida m milk, it does justify.the view that such 
measurements may be done by oxidimetry, and should! 
serve as a starting point in the search for a rapid andi 
&ocurate method. 
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A New Linkage in Tobacco 


In about seven genetio linkages so far found in 
Nicotiana species, only one concerns tabaoum andi 
another rustica. The rest of the five linkages were dis- 
covered in interspecific croases involving N. tabacum 
N. langsdorfii and N. sandere!. Kelaney* found e 
i between & gene Br for broad-constricted lea» 
with the gene Pk for oarmine-pink flowers with a 
7-5 per cent ' ing-over. Boortzev® mentions 
lmkage of 4:35 per cent between seed colour and 
compact habit in N. rustica. Clausen and Cameron’ 
have isolated twenty-four monosomioce of tobacco ande 
were able to locate cytologically eighteen genes fo» 
sixteen characters in nine chromosomes by crossing 
the monosomiœ with a standard tobacco type. Ir 
six of the chromosomes identified, more than onr 
gene has been found, but the authors do not mentior 
the position of genes and distancea between them. 

We present here & new case of linkage between & 
gene for petiolate condition and &beenoe of suriole 
of leaf found ima cross made during 1949-50 betweer 
Lanka and Yellow-Special varieties of N. tabacum 
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Lanka is an indigenous variety grown exclusively in 


the islands formed by the vari River; it has & 
«petiolate leaf with no auricle, but very slight growth 
-of tissue in ita place. Yellow-Special is & 
type originally obtained from America, and has 
weesile leaves with large auricles which extend down 
the stem. The F, was petiolate and developed only 
m, thin fringe at tho leaf base, which was slightly 
prominent than in Lanka, indicating that petio- 
te condition and absence of auricle are dominant 
mharacters. The F, generation consisted of eighteen 
wpetiolate and seven sessile plants. For the other 
sohar&oter also there happened to be eighteen non- 
sauricled and seven &urioled plante. Thus both the 
characters ahowed monogenic inheritenoe. The back- 
oros (F, x Yellow-Special) co) ed the F, be- 
haviour. The gene pairs are designated Pi-pé and 
Áu.7au,. 

When the F, and baok-oross data were considered 
for joint p Pen e .of the two oharacters, in 
both cases was signi disagreement be- 
tween the observed and expected frequencies on 
the besis of independent assortment of the two 

. Determination of linkage intensities gave 
16-6 per oent cross-over for F, and 20-98 per cent 
cross-over for back-oroas. A pooled estimate’ from 
the two populations gave 19-988 + 5:49 per cent 
cross-over. The relevant data are presented in the 
accompanying table. ‘ 

From these results it oan be concluded that the 

agene Pi, for petiolate condition of leaf, is linked at 


about 20 morgans with the dominant gene At, for: 


absence of auricle. : 
B. 8. KADAM 
B. RADHAKRIBHNAMURTHY 


«Central Tobacco Research Institute, 
Rajahmundry, Indis. 
Nov. 4. 
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Production of *Three-Group Metap hases' 
_ In the Bone-Marrow of the Golden 
: Hamster 


A TEW years ago, & new type of chemically produoed 
-&bnormaliy of mitosis, henoeforth termed ‘three- 
up metaphase’, appearing shortly after gn in- 
jeotion of hydroquinone, in the intestinal germinative 
«cells of the mouse, was reported in Nature’. Later, 
the rat also proved itself to bg a convenient material, 
while the guinea pig, the ahiok and chick fibroblast 
vultures were not responsive as regards this effect". 


With the opportunity of using new techniques and 
material, the same phenomenon has been observed 
not only in the intestine but aleo in the bone marrow 
of the golden hamster in the first aix hours following 
an intraperitoneal injection of hydroquinone, in doses 
varying from 0-150 mgm. to 0-200 mgm./gm. These 
mitoses, characterized by an apparently normally 
formed metaphase plate and by aberrant chromatic 
bodies localized at the poles of the spindle, appear 
with high incidence in the cells of the granular series, 
whereas the erythroblast divisions remain apparently 
unaffected. Almost at the same time, pyonotic 
nuclei become more and more numerous and the 
number of white ocell mitoses gradually decreases, 
go that after twenty-four hours mature polynuclears 
are relatively more abundant. 

With this possibility of further investigation into 
the mechanisms of this peculiar lesion, it has now 
become evident that thé hypothesis of chromosome 

put forward in our first publication cannot 
be maintained for mammals, even though it has been. 
demonstrated to hold true in plant oells*. In fast, 
the polar Feulgen-positive bodies can be ascertained 
to Tepresent well-formed and defined chromosomes, 
with their longitudinal ing very often apparent. 
Our further suggestion‘, that aberrant ohromo- 
gomes were retained in the centrosome region and 
did not undergo their pre-metaphase migration, 
seine strong support from the evi of morpho- 
ogical features of some of the altered metaphases. 
Indeed, this explanation is in accordance with the 
finding of numerous asymmetrical meta- 
phase plate and one polar group—which cannot be 
attributed to an early ana io migration of the 
emaller chromosomes after normal division. 

Furthermore, seeking for intermediary figures, & few 
later stages have been discovered, which, obviously 
independent of chromosome fragmentation, strorigly 
enhance the hypothesis of the possible completion 
of these mitoses. They consist of early anaphases 
with the metaphase plate clearly split in two. At 
this stage, the aberrant chromosomes are still visible 


* 
ES 00 


Bone marrow of hamster 1j hr. 
Bo oea epe j after an Injection of 
is, eee i etat HMM. showing early palate 

clearty distinet 


ARDET, 
bad 
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at the poles of the spindle ‘(Gee photograph). 
they oan no longer be identified as they eed 
become hidden among ‘the normal and repidly 
migratmg chromosomes. After six hours, when the 
destructive action is most evident, some of the 
‘three-group metaphases’ have been observed to 
participate in the pyonotio affect. The three separate 
groups sometimes undergo chromatic condensation, 
giving rise to another peculiar i which could be 
termed ‘three-group pycnosis’. they are not 
visible twenty-four hours after the injection, there is 
still no evidence that all the ‘three-group metaphases’ 
are destroyed in this manner. 

More detailed observations on the action of hydro- 
quinone and related substances on the bone-marrow 
and other tissues of the mouse, the rat and the 
rabbit, and on the cellular changes causing this new 
type of pathological mitosis, will be published shortly 
elsewhere. 


These experiments were started during a short sta 

at the Chester Beatty Institute, London, and T wal 
to express my thanks especially to Dr. P. C. Koller. 

R. PARMMNTIER 
Laboratory of Anatomical Pathology, 
University of Brussels, and 
Centre national de recherches sur la Croissance, 
Brussels. 


1 Parmentier, IL, and Dustin, P., Nebwre, 161, 527 (1948). 
* Parmentier, E~, Rev. Beige Pathol., $8, 1 (1062). 


Levan As and Hin Tyo, J., Herediiz:, 84, 250 (1048); 34, 453 


‘Parmentler, R, and Dustin, P., Ceryologia, 4, 93 (1081). 


A New Method in Staining Bacteria on 
Microscope Slides 
lean Geode cerns tane the 
commoner staining procedures has been oa e 

and tested. A small volume of the required 

solution is | prepared acoording to the appropri. 
formula. fluid is placed in & large dish, and 
rounds of No. 4 Whatman filter paper are soaked in 
it. After a few seconds the paper is removed by means 
of flat forceps and hung over a glass rod to dry. 
Eek Pl oe ipea ipa ee rupi! ‘chips’—papers 


1} m. long by 2 in. wide are found to give good resulta. 
Ong round Of ll om. dismeter will provide 
a useful number of dye-pepers which oan be stapled 


together in the form of & booklet, ep 
cover. The dye-papers do not stain dry fingers 
can be made by unskilled labour in any la 
For use in simple staining, a drop of distilled water 
is placed on the fixed film and & dye-paper placed on 
it; um ee ee rs See or 
centration of dye to stain the bacteria in the MS t 
tive time. The paper is then washed off 
film dried. 

Papers soaked in the following dye solutions are 
now in use for simple ir fen eee crystal 
- violet, aqueous and warbolic 'uB 
safranin. Aqueous or carbolic methylene b ile is 
used for demonstrating prandia dihtherald basteria, 
and for counterstaining after oarbol fuchsin in stain- 
ing spores by the Ziehl-Neeleen method (carbol 


per 
they 


fuchsin is followed by & sodium sulphite yo? 


Carbol fuchsin papers are used for staining oa ted 
cells and flagella’. - ! 

The advantages of the dye-paper method, with the 
dyes so far tested, inolude: (1) elimination of ftuid 
stains in bottles; (2) economy of dye; ($) economy 
of storage space; (4) non-spoilage (as by rubber, 
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(5) ease of preparations (6) naglig 
P. H. H. Guay 


oxidation, eto.) ; 
ible cost. 


Department of Bacteriology, 
Macdonald College, 
Que., Canada. Nov. 5. 
1 Gray, P. H. H. J. Baat., 18, 278 (19020) ; 45, 301 (1013). 


Elimination of Inconclusive Results in the 
Treponemal Immobilization Test 


Worxina with Nichols’s pethogenio strain in th: 
treponama&l' immobilization test, it is a commo 
experience’ that some sera constantly yield incon 
clusive resulta and, further, that from time td time i 
whole series of results must be discarded, becaus 
one or another of the controls shows poor surviva 
of the treponemes. 

When the teat is performed in an atmosphere o 
95 per cent nitrogen and 5 per cent carbon dioxid: 

contaminated’ with about 0-2 per cent oxygen 
inconclusive resulta are relatively often obtained 
Even when all oxygen is removed by slow 
pre Gite dees er ee ee Ge 

still remain & few sere givin, 
patei resulta. Consequently, ib is Necessary 
to remove all the oxygen ; but even then, satisfactor 
survival of the treponemos is not always obtained. 

It was thought that greet reduo 


with a medium con 
tion of sodium thiogtyco 


four times the concentra 
("Difoo') prescribed b; 


` Nelson. 


Preliminary experiments with increased amount 
of sodium thioglycollate showed that it was poesib 
to get just as satisfactory resulta in the test with th 
above-mentioned oxygen-contaminated atmospher 
ag with & ‘nornial’ concentration of sodium thic 
glyooll&te in an oxygen-free mixture. When the tee 
was performed with four times the normal oonoentratio- 
of sodium thioglycollate in an oxygen-free mixturr 
it was to be expected that none or only very few 
sera would give inconclusive resulis. As & matte 
of fact, no inconclusive results have been observe 
since this modifloation has been employed (150 ser 
examined). 

- Henoe it is assumed that substances in the testioula 
exiraot'from rabbits now and then are able to rais 
the oxidation reduction balance (redox 

of the medium to such a level that it is incompatihls 


‘with satisfactory survival of the spirochstes. How 


ever, the same might happen in sere giving inoor 
clusive results Mas iar ar in which ger 
give saiinfactory ta. Bo far no bad influence < 
the inoreased amount of sodium thioglyoollate he 
been observed. 

Further experiments are in- progress, and it : 
intended to measure Hh, rH and pH through th 
different phasea of the nemal immobiliratio 
test. Special electrodes beakers, manufacture 
by Radiometer, Copenhagen, have made this possibl: 

HANS ÁAGH NIELBSHN 
Berodiagnoetio Department, 
State Serum Institute, Copenhagen. 
June 18, 1952. 


Z Mdax, BA, Ax. AH LM 
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ree Nelson, R. A 
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J. SYPÀ-, Gener. and Ven. Dis., A, tol å 1950). Turner 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the publie) 


Monday, June 8 


BETH BOCTETY FOR THN HISTORY OF BODEROR, PHILQSOREY OF 
Samras GROUP (in tho Jeu Stat Common Room, Universtiy ee 


"ela Phra W.C.1), at 5.30 p.m Hutien 


EOGRAPHIOAD cep redd (at 1 Kenalngton Gore, London, 
awit ue 8,15 pm—HMr. Ian Stephens: ''Two Principahties in 
Central Asta”, 

Tuesday, June 9 
Untvuastry or LOXDON MS the 


UE 


jet Pp Anda B. T 


College, Gower 8 
1’ pohémaggtu timation 


Wurrmser (Paria): tude 
bunraine’’ * 


Wednesday, June 10 


Gmotoatas L SocumY oF Lowpox (at Burimgton House, Picadilly, 
Londen Wel), at B pam Bolentino Papers, 
NIYSRAPTY 


urmmer  ''Les isoagglutinines anti-B de 
Thursday, June |] 

ROYAL SocurY (ot Plooadlly London, W.1) 
at 4.80 p.m—Sir E et wiper FRB.: “Population Genetica" 
(Croonian Lecture). 

MINKNRALOQICAL SocrETY (ai the Geological Soalety of London, 

icc&dUly, London, W.1), ab 5 p.m.—Boentific 


ridir BooniTT. (a$ Mio LEM cron nome a 
Storey’s Gate, Bs James's Park, London, B.W.1), ai 
ius De Problema in Mo Development 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned . 
VICE-PRIMGOIPAL (with honours 
and oona 
The Prinotpel, Royal 
Hane (June da 


in mechanical or asronautical 
ing and industrial or research 
Esxtabilzhment Technical 


interest m 

&peck] Interest of 

physiology). ox AMA ue IR TOOTOO, and an on ASSISTANT IX PHYSIO- 
Loar— Secretary of Untreralty Court The Untvecsity, Glasgow 


(June 16) DIGIURXR DC GxoLoor (with honours degree geology, 
and prerernbiy, some research experience in 
re Secretary, University College, Gower Street, 


on, W. June 1 
RAACH h in degree In ahemistry) OF THE DEPART- 
XHNT OF CHEMISTRY AND BIOLOGY, for phy and other 
ed TOU taal odie fue do 
a — » Li 
D tron, 8.8.27 (June 15). 
ride Communica, Beleduis Branch: Tigiiad views, S 
The Oiv) Serviee Commumnon, ifie panh House, 
Old Burlington Btroet, London, W.1, quoting 8.4214/53 (June 18). 
LNEOTURNR IN THE ARTMENT OF PHYSIOLOGY, BIOCHEMIFTAY 


AND PHARMACOLOGY, to tesaoh medical ome chamstry: 
peas enw, .2 (June 18). 
RE&MNAROH Exc 


, King s 
WNIOR BOINKTDMO INMERS in 
Royal Naval Boientifio Berrios, for post (4) structural, (B) mechanical, 
(e) mochonical—hydranlica, m the Naval Ee D 
Bath—The Otvil Service Branch, 
pas, 6 Burlington Street, W.1, quotmg B 4212/53 
une 
BXPERIMENTAL OYFIOMES (2) at the Foris. Prodicts 
on 
of timber in its Uuses— of and Ni 
tine : (E), 26 King Street, London, 

DEMOKSTRATOR IX PHYBIOLOGY—The tary, London Hospital 
Medical Turner Street, London, E.1 (June 20) 

GEOLOGIST (with honours degree in ; And preferably. with 
tary, Sou oA, rapi ae] 
London, W.C.2 (June 20) : 

BuKIOR CIPAL 


OTFVICER as Head of the Admiralty 
suid ies Tho Otvil Permios Commtalon, 
W.l, quoting 8 4b10/53 (June 25). 

BxIDR RENKAROH OFYTUR or 


veterinary sclence and aste ca ence 
Pactericiogy or Mol) A ai the Animal Heal Health Taboesiony, Par Pack 
ville, etia, i to carry IRedl cdi ON ADDAI aspects of 
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plouro and to be rosponsible for the produetion 
of yaooine—The Limon Officer, Australian BelentIflo 
[t] Afros House, , London, W.C 2, quoüng 
201/74 (Juno : 
JUNIOR LECTURMRS (2) DT OHEXIETRY (one to teach Advanced 
Cheammiry the other to teach Elementary Inorganic 


London, W.C 1 (July 15). 
SIOR LECTURER IN CIYIL ENGIKEWRIKG at the University of 
neenslendi—The Becretary, Ammoo!ation of Untversities of the British 
rerit, o Gordan 5 Gordon ique, Tondon, 1 W.C.1 (July 81). 


as rolling and The 
Tee cent Sin Resa AADO 1i PAP Taan Tonnes’ 
W.1, quoting ‘‘Metal E 
AMISTAT BIOCHNXIPT grade) (with untveralty degree or 
direction of and 
The ; : 
(BEOIKERRS Of PEYRICUTS with a strong intcrest 
teiecommorucabaoos, ine and radio) in the Royal 
he niyo Tabour and tho. London ares and. Glot oestorshire— 
of Tabour ind Natoma] Service, Technical and BSclentifio 
B.W.1, vitale Mae 


en London, 
E eel cours deem ia, ep 
or T M EE 
Rr D aqrinilzml ology, of ors degree m ase id m 


p ipie ge ato DE: N. T. Gil, Harper Adams 
PHYSICIST (with first- or second-class 


honours degree t 
In phystos) m the ee Wade oval alroratt us 


Labour 
, 26 King Street, London, 8.W.1, 


ALISYBIA. 

Plane PATHOLOGIST (with honours degree tn and post- 
sig eres eng or a and opener mre pcr disease control) 
‘or investigational and experimental work connexion with plant 
diseosos, more particulary of the 
Development PM Ayci Africa- Tho, Rubber: and 
Mining Agencies, 52 Lead 1 Street, London, E.O.3. 
VIGN-ÜHARGBLLOR— The Registrar, Universi P.O 

04, Dunedin, New Belni; oF the Becrelary, Amos of 
tles of the British Commonwealth, 5 Gordon Square, 


REPORTS and other PUBLICATIONS 


(not tachuded in the monthly Books Supplement) 


Great Britain and Ireland 
Collage. Report, Seamion 1961-52. Pp.20. (London: 


Ha 
B 
iE 
3 


Department : Radio Rosearch. 
Special Report Mo. 23: Charactermutios of the Tonosphere ( Observed in 
Great Bata, 1090-1948. Pp. vi+16. (London: H.M. Stationery 
ome, r 

-opa Museum (Natural Pm um for the Identifiez 


on tha RUE Ris OW. i 
pee d and Fase 2s. Instructions the eo ee N 9.3: Reptiles, 
oo (London : 
Ehud ofa) kee) 1068) recen: 
Ves nasi and Principala, and Beveridge 
[A4 Meier ot Mew cu Saturday 
satiy of Tandan nal Pp onam; 
Universities of tho Commonwealth, 1 214 
Britmh Non-Ferrous Motals Research Thirty-thtrd 
Annual d iu (London: Britizh Non-Ferrous Metols 
Research 211 
Fire Protection Technical Booklet Mo. 11: A - 
perpen of thie Effeota of Methyl 
odide and Carbon By E. H. Ooleman. Pp.153. Teohni- 
cal Booklet Mo. 12 tanquem By i of Flame on Surfaces trented 
with W. Plekard. 19; 
Booklet No, 13: p or Paneis nd 


of the Vol 15: xc coi 
Xp. M -1938 with the 


ee be eke epee Oape of Good H. nder 
tho direction Dr. J. "Lem Ep vlt Bs. (London :' ORAL 
R of the Director 
Research for 1062-53. (Publication No. 190.) Pp. 27. 
Wool a rare Amoo aad wen. 
General Non- an af 1951-83, 
ew Series.) Editor: M. B. Vaughan. Pp. 
te o£ M. d 1082.) a [284 
Co-operation Scheme. Report for 1062 by the Oouneil for Technical 
Co-operation 1053. Pp. 1 (London: H.AL 
Stationery Office, 1063.) Od. net. [981 
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Beenoe Museum, London, premier. By Dot DO. Forking on Nursing Edusation; Report. Pp. 80. 0.80 
D M œœ, 1983) w. francs, 1r $4; 20 omia. Technical Report Serias Ko. 62 : 
4. Hxrpert opatitis; First Report. . 0 
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hical ‘Transactions of the Royal Society of London. Series in Bosnia. By Dr, I. Grin. - 98. 4 Sw. francs, os ; 
A: Physical No. 004, Vol. 245: A dollar. Monograph Series No. 13: ; Report 
Transformation of the Hodograph the Determination of of a Drafting Committee appointed by the World Health 
certain Fluid Motions. By T. Pp. 583—526. (London: By Sir Gordon Covell, Dr. ll F. Russell and Dr. N. H. 
Untvernuiy Presa, 1063.) 9s. 6d. [804 Pp. 82. 4 Bw. ; De, 1 dollar. (Geneva: ealth 
J enl Vo 1 KG 1 Jas ori ete ; London: H.M. Stationary Office, 1083.) 214 
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1963, No.2: Plant Grow Bubat Dr RE Tt ood and Agriculture Organization of the United Natio - 
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THE BASIS ‘OF RESEARCH 


N the addreas on the significance of information in 
present-day industrial society which Prof. T. U. 


*Matthew delivered to the Aalhb Conference at the 


Hayes, Swanwick, last September, he rightly stressed 
the value of personal contact and initiative, although 
his theme was the extension and specialization of 
information services. This factor is often overlooked, 


- and while Prof. Matthew suggested that the inform- 


ation function should now be formally recognized as 
& new function of management, and that the effective 
use of existmg information depends largely on the 
extent to which management is ‘information minded’, 

he quite as explicitly recognized the vital importance 
of the initiative, enthusiasm and personality of the 
information officer or librarian himself. There was 
no suggestion that we can solve the problem of 
securing the effective utilization of existing knowledge 
by relying purely on mechanical means, such as 
adequately equipped libraries and information ser- 
vices, efficient organization or the latest and most 
elaborate devices for recording, filing snd finding 
information. 

To a large extent this view was reflected in the 
subsequent discussion; but one remark made by 
Prof. Matthew, and the discussion centring on it, 
suggest that the limitations of mechanization are still 
far from being fully understood; we are apparently 
not without danger of attempting to set up elaborate 
organization or equipment to do what will always be 
done more effectively by personal contact, and the 
orose-fertilization of minds which results therefrom. 
New information, said Prof. Matthew, is accumulating 
in scientific literature at a rate much faster than can 
be used effectively. That, of course, has always bean 
true and is likely to remain so—no system of coding 
and indexing chemical compounds is likely to result 
in more than & mere fraction of the vast number of 
organic chemical compounds becoming more than 
laboratory chemicals. It is not surprising that the 
chlorinated diphenylethane now known as DDT 
should have remained a laboratory curiosity from ite 
synthesis in 1874 until ita value as an insecticide was 
recognized in 1939 as a result of a systematic search 
for moth-repellente. What is surprising ia that Prof. 
Matthew and those who questioned him on the point 
should be so disturbed at & poartion which has many 
parallels. Scores of chemical substances have been 
prepared, described and recorded in the Irterature, 
and remained of & purely scientific interest until same 
technical development made urgent, for example, 
the disoovery of products for use in accelerating the 
vulcanization. of rubber, in preventing the oxidation 
and deterioration of rubber, fata and oils, foodstuffs, 
textiles and other materials, in preventing the icing 
of aeroplane wings or the freezing of the cooling 
systems of internal combustion engines, for the con- 
trol'of some pest or the treatment of some disease in 
animals or human beings. Onoe the need is recognized 
and the technologist can begin to formulate the 
requirements of the product he desires, it is often a 
aimple matter to work by analogy through & series 
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^ of compounds until one is found which will providà 
at any rate a temporary solution. 

AG. M B traa ihat ia the bane point fur 
extensive applied research, and even for more funda- 
mental work; but it is well to remember that 
necessity is still the mother of invention. The limite 
of information services must be recognized, as indeed 
Prof. Matthew emphasized. No information service 


can supply the answer until the appropriate and- 


specific question ia put to it: it is no part of the 
process of invention or creation, though information 
services are an indispensable tool of the inventor and 
an invaluable aid to the creative worker. 

`. In streasing, therefore, the contribution which 
efficient and adequate library and information ser- 
vices can render to technical and economic develop- 
ment, care should be taken not to claim too much. 
It is equally important to view the relations between 
science end technology in & proper perspective. 
Technology and applied science are not necessarily 
synonymous terms: not all technology has grown 
out of science; some science has grown out of 
technology. Engineering, for example, is sometimes 
described as applied physics, and it is true that tg a 
large extent physics provides the theoretical basis for 
engmeering. Nevertheless, from the earliest times 
down to the present, the technology has often come 
first, and only afterwards has physics supplied the 
explanation or theoretical basis. Frequently physical 
advance has depended on engineering science sup- 
plying the imstrumente and equipment for its 
investigations, and sometimes almo the fundamental 
knowledge has been acquired in the course of what 
might be described as technological studies or 
research. : 

Indispensable as may be the help of the librarian 
or information officer to the research worker, the 
technologist or the industrial manager and adminis- 
trator, mere mechanical efficiency and camprehensive- 
nees must not be our objective. As Prof. E. Bright 
Wilson, jun., remarks in a recent book, “An Intro- 
duction to Scientific Research”, wise selection rather 
than all-inclusiveness is the key to library work. 
Intelligent individuality and enthusiasm are the right 
counter to the cramping or isolating tendency of the 
growing mass of recorded scientific and technical 
information, and this applies to the user of such 
information as well as to the librarian. 

For that reason alone, no improvements in 
abstracting services, indexing practices or other 
mechanical means for the dissemination of informa- 
tion and co-operation in information services will 
ever eliminate the need for contact between individual 
scientists and technologista themselves. It is prob- 
able, indeed, that even informal contacta, particularly 
where research is concerned, do in practice far more 
than is commonly appreciated to bridge the gaps in 
existing coverage of scientiflo and technical periodicals 
by abstracting services, and that in consequence the 
omissions to which Dr. 8. O. Bradford directed atten- 
tion twenty years ago are in any event not sufficiently 
serious to justify the expenditure of effort and 
resources which would be required to give complete 
cover. However that may be, the British Gammon- 
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wealth Soientiflo Conference in Australia last yeas 
fully recognized the importance of personal contact: 
between scientists through visits to countries of th 
Commonwealth. Such visita were rightly regarded a: 
fundamental to the sBuooee of Commonwealti 
collaboration in science, and the Conference attache 
the greatest importance to generous governmen: 
provision being made to facilitate such visita. 

Although the Conference was concerned mainly 
with the exchange of visits within the Common 
wealth, it was manifestly equally aware of the valut 
of the interchange of visita with scientista of otha 
countries also. Free movement of scientific mer 
across national frontiers and the reduction of vise 
and passport formalities and other restrictions to the 
minimum consistent with national security are e first 
condition of scientiflo and technical advance, thougl 
admittedly the situation to-day is one in which t 
balanoe has to be struck in any one country betweer 
opposing considerations. That balance should, how 
ever, be struck with a full appreciation of the price 
that has to be paid, and should tāke full account o. 
changing economic and other conditions which may 
rapidly upset the appropriateness of the balanc 
struck at any particular time. 

If due care is taken in this respect and decisions 
are manifestly seen to be reasonable and not arbitrary 
or archaic by those directly affected, much leas harn 
may be done to the interchange of thought and o 
information upon which the advance of science an 
technology depends. I+ is the former, indeed, that i 
vital, for progress depends above all on ideas. The 
danger in restricting the flow of mformation lie 
mainly in the risk that the creative mind may be 
deprived at the critical moment of some piece o 
information that might supply the missing clue to + 
new synthesis or invention. 

There is, of course, the danger that the a&moepher. 
of secrecy or restriction always tends to depress o 
hinder creative activity. Such an atmosphere can b 
fatal to creative processes of any kind, and although 
Mr. Brewster Ghiselin compiled his anthology “Th 
Creative Proceas”* mainly with the view of assistin 
creative workers themselves to gain some insight mt: 
the factors or conditions which determine th 
efficiency or fruitfulneas of their minds in creating 
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. and thus enable them consciously to increase th: 


efficiency of developed and active intelligence, it ha 
& clear measage for all those who are concerned with 
the control or direction of creative workers and th 
conditions under which they work. 

Mr. Ghiselin does not distinguish clearly betwee 
creation and invention ; but the anthology of writing 
collected in this sympostum by some two score me» 
and women who have paused to consider and. describ 
the characteristics of their own creative procease 
cannot fail to help the creative worker who know 
little of this literature or where to find it. The scientir 
or technologist will note same surprising omissions— 
Hehnholtz and Rutherford, for example, and Nicolle’ 
“Biologie de Invention” and Graham Wallas’s “Ar 


questi, “Bp. TUPEN, C unit tet Los EN Fast ge AP 


No. 4303 June 13, 1953 


of Thought" are not quoted—and may find moet 
interest in Poincaré’s esa ay on mathematical creation, 
from ‘The Foundations of Science” ; Einstein’s letter 
to Jacques Hadamard, taken from ‘The Psychology 
of Invention m the M athematical Field" ; Herbert 
Spencer’s conversation with George Eliot, taken from 
his autobiography ; and R. W. Gerard's paper on the 
biological basis of imagination. The selection, from 
the point of view of the scientific worker, seems a 
little unbalanced, though allusions in Mr. Ghiselin’s 
introduction and in Mr. Gerard’s paper restore the 
balance slightly ; but there is much more than Mr. 
Ghiselm’s introduction to the volume to give unity 
to the book. ‘There are passages in some of the 
accounts of how composers and poete work, such as 
in Morton Prince’s remarks on subconscious intelli- 
gence underlying dreams, which recall and repair some 
of the more obvious omissions—a well-known passage 
Kn Nioolle's “Biologie de l'Invention", for example— 
end the scientist or technologist who reads these 
varied accounts will find much that bears closely on 
his own inventive efforta. 

It is not suggested that the evidence here presented 
of the way, in varied fields, in which creative minds 
work is likely to help the reader, whether scientist or 
not, to manage his own creative processes, assuming 
he is capable of such work. In fact, there is clear 
evidence that at a certain stage too much conscious 
sontrol of thought may kill the new idea which the 
unconscious mind is developmg. Mr. Morton Prince’s 
xecount of the writing of a poem as a subconscious 
process, following a dream and vision which had 
succeeded several days of attempts to write verse and 
of reading much poetry, recalls both fir J. J. 
Khomson's remark that new ideas about a subject 
ome when one is not thinking about it, though one 
nust have thought about it a good deal before, and 
he way in which sudden insight or the solution of a 
»roblem sometimes seems to occur at the moment of 


vaking. 
This point hes frequently been streased in dis- 
usaions of the subject, notably by O. Nicolle in 
‘Biologie de l'Invention", by W. B. Cannon in ‘The 
Vay of an Investigator” and especially by J. Living- 
ton Lowes in his study of the working of Coleridge’s 
magination. This last, ‘The Road to Xanadu”, is 
the only one mentioned by Mr. Ghiselin, and although 
Ð emphasizes the parallel between Lowes’s study 
nd the biological study of Dr. Gerard, so far as the 
»oientifle man is concerned this book can be usefully 
wrpplemented by others such as those of Poincaré 
nd Hadamard, or by following up the clues sug- 
ested in some of the chapters of Prof. W. L B. 
weveridge's “The Art of Scientific Investigation". 
What emerges moet olearly from this anthology ie 
18t while we can do little positively to encourage 
ne creative process, the moment of intuition or 
Hhonination, or the act of invention, it is fatally easy 
) discourage or repress such moments of vision or 
ceation. Every care should be taken to avoid the 
Wsturbanoes that are fatal to such activity, though it 
not suggested that it is pracgicable or desirable for 
«o creative worker, be he inventor or scientist or 
tist, to be immured in an ‘ivory tower’. Indeed, to 
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do so would often remove the vital stimulus and the 
intellectual stress and tension that precede creation. 

Few have brought out the position better than 
Helmholtz, who distinguished three stages in the aot 
of invention or creation : first, a period of preparation 
in which the problem is examined ; next, a period of 
incubation, in which often the mind is not con- 
sciously occupied with the problem; and third, the 
moment of illumination, which is usually spontaneous 
and unpredictable. To these, Wallas and Poinoaré 
add a fourth stage, that of verification when the 
subject is worked out m ita entirety. A very similar 
analysis was given by Sir Henry Cohen in his Harveian 
Lecture, ‘Harvey and the Scientific Method", in 
March 1950, and clearly the first and last stages call 
for conscious hard work, and for a determined effort 
animated by a passion for the subject. At the first 
stage also, stimulus—not, however, distraction of the 
type already suggested—can be fruitful. 

It is in the full sense of all that is involved in 
preparation of this type that Pasteur’s adage applies, 
“Chance only visits the prepared mind"; or, in the 
words of Nicolle, “‘Ohance favours only thowe who 
know how to court her’. This granted, it is of the 
second and third steges that we need to take care 
and in the sense indicated by Helmholtz'a well-known 
remark: “Happy ideas come unexpectedly without 
effort, like an inspiration. So far as I was concerned, 
they have never come to me when my mind was 
fatigued, or when I was at my working table. . . 
They came particularly readily during the alow ascent 
of wooded hills on a sunny day". 

Sir Michael Sadler put it similarly: ‘The ideas 
come—not when I am under great strain or thread- 
bare with overwork, but after a period of rest (in- 
cluding physical exercise and distraction of thought) 
following on a period of very hard work and of 
grappling with real unsought difficulties . . . the 
ideas come to me unsought and I find them in my 
mind exactly as I might find a half-crown that same- 
body had put into my pocket while my coat was 
To the testimony of 
Helmholtz and Sadler the attention of the adminis- 
trator might well be directed. He can do little to 
assist the mobilization of the contents of memory, 
which O. J. Renier defined as the essence of imagina- 
tion, still leas to assist the perception of the value of 
qualities which in Shelley’s view was the essence of 
imagination. Administrative action can scarcely 
protect the artist or the investigator from the 
anxieties and strains to which their fellow men aro 
exposed, and*indeed from such tensions may result 
the stimulus to some great moment of discovery, 
creation or invention. There are, however, innumer- 
able smaller matters that can seriously prejudice 
such moments by the irritation and distraction they 
cause, and with these the administration is closely 
concerned. Restrictions on the interchange of 
scientific or technical information may, for example, 
well deprive the man of science of some invaluable 
fact or clue which in the period of incubation his 
subconscious mind may tranamute into some new 
idea or insight. Even if harm is not done in this 
way, he may be deprived of the invaluable stimulus 
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of personal contact, or the irritation engendered by 
unneoeegary restrictions may cause a frame of mind 
utterly opposed to that tranquillity in which Helm- 
holtz found new ideas came moet readily. 

That is the real reason why restrictions on scientific 
intercourse and the exchange of information should 
be such as manifestly commend themselves to 
scientific men as reasonable, and are accordingly 
‘accepted without a feeling of irritation or frustration. 
We do not yet know how the imagination works, but 
we know at least some of the conditions which are 
inimical to it. Mr. Gerard’s paper does not indeed 
take us a great way further than Lawes, with whose 
brilliant analysis of the working of Coleridge’s mind, 
in effect, he starta. Oreative imagination, to Mr. 
Gerard, is an action of mind that produces a new 
idea or insight, and while he admits that a satis- 
factory interpretation of imaginative phenomena in 
terms of neural mechanisms is a matter for the fature, 
his discussion of the psychology, anatomy, pathology 
and physiology `of imagination m essence largely 
confirms the conclusions reached by others who have 
attempted to record their experience of the creative 
process. He points clearly to the danger of reason 
stiflmg imagmation; and the challenge to education 
which the teaching of rigour without stiflmg imag- 
ination still presenta is set forth unmistakably. 

Nor are the emotional factors overlooked. Quoting 
Paviov’s insistence on the need for passion, in the 
conscious work preceding that of imagination, Gerard 
remarks that the unconscious work goes on over 
probleme that are important to the waking mind 
anly when the mind’s possessor worries and cares 
passionately about them. Thi, it is true, relates to 
the conscious work recognized by Poincaré and 
Hebnholtz as preceding the unconscious work of 
imagination—to the mastering of accumulated know- 
ledge, gathering new facta, obeerving and experi- 
menting, developing technique and skill, selection 
and discrimination, which are all more or leas conscious 
and voluntary activities, as Ghiselin points out. 

To the second period of conscious work recognized 
by Poincaré as preceding the unconscious work of 
imagination Gerard attributes, however, a second 
emotional factor—that of courage. .Without courage 
the unfamiliar will not be faced, or that which is 
different or new espoused,-no matter how well 
prepared the climate of opinion may be. It is at 
least arguable that certain anti-scientiflo trends 
today have enhanced the importance of this 
emotional factor. At the best, invention is liable to 
be precluded by distrust of deviation. Ghiselin’s 
anthology will not give much fresh guidance as to 
the working of the creative mind, or how the process 
of imvention or creation occurs. None the leas, it 
shows clearly enough that the mind in creation and 
in preparation for creation usually requires some 
management; and to the creative worker and to the 
administrator alike it indicates both conditions which 
are favourable to the creative prooees and also some 
of the factors, disturbingly active to-day, which 
discourage creative and imaginative work in science, 
art and technology, and which cause the waste and 
frustration to which Mr. Ghiselin directs attention. 
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ALBERT HEIM (1849-1937) 


Albert Helm 
Leben und Forschung. By Marie Brookmann—Jerosch 
and Arnold and Helene Heim. Pp. 2684-15 pl 
(Basel: Wepf and Oo., 1952.) 17.80 Swiss france. 
COTS geologists a few years ago were oom- 
memorating the one hundred and fiftieth 
anniversary of the death of James Hutton (1726— 
^97). Now Swiss geologists have issued a volume 
to mark the centenary of the birth of Albert Heim 
(1849-1987). Towards the close of the fifty-odd years 
separating the two events, Arnold Escher von der 


Tegians of the Alpe. It waa in relation 
fo ess oeae onus adhi babies 
national fame. Two of his publications are out- 

i his ‘Mechanismus der Gebirgsbil 
(1878) and his “Geologie der Bohweiz" (1919-23), 
Heim was fortunate at both ends of his career, foi 
inheritance from Arnold Escher allowed of & flying 
start, while rt received from pupila, especially 
his son Arnol was of great service in latex 
years. In addition, he was a very remarkable 
man. 

The book here under review considers this remark 
ire eatm Dirdlelc nase ctetur clot fo» 
example, his r life, tectonic and glacial research 
drawings and models, scademic activities 
application of geology to welfare and safety, joy i: 
mountains, breeding of Newfoundland dogs, an 
finally ethios, including total abstinence. 

The child Heim promised well; but it seems tha: 
he would have been lost to science exoept for a strange 
accident. He came to be afflicted with recurren: 
headaches, so much so that he had to be remove 
from school and set to work on & farm. Here, for 
tunately, in 1865, he was overrun by a shy-hora 
(von einem scheu gewordenen Pferd) with its cart i» 
tow. It broke him in seven places; but whe» 
eventually he got out of bed, though he had t 
supplement & shortened leg with a thick sole to h» 
boot, his head was clear and he was able to resum 
his studies. 

Many anecdotes enliven this book. They ar 
written with becoming piety, but not without humou> 
There is, for example, the story of & trick Baltze 
played during the 1907 celebration of the centenar 
of the London Geological Society. Heim, on retur 
from Oxford, where he had received an honorar 
doctorate, found an invitation from & lord (ene 


x es ae acci dis Heim, wit 


against dress clothes, decline 


th thanks. Th 


Thea anved a with & lebt 
LE lica cipia ord, "who 
ib as an honour to offer the great scholar Hei 
aoe clothes for his reception”. Baltzer an 


en Ge Soe Ee d Pot 

ceremony lest Heim shour 
Suis di ahd; pubis AE os at N 
Aufmerksambest. 

In 1920 the trickster was Dame Nature herself. 
fissure opened on the mountain face above the villa, 
of Linthal, threatening & landslip of 100,000 oub 
metres. The oleft was kept under observation ar 


drove him to despair and brought him aleeple 
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nights. Then, though blocks oontinued to thunder 
into the valley, the mass as & whole came to a stand- 
still. It is sad to read that their escape led the 
inhabitants to ridicule geologjsta in general, and 
Heim in particular. As a rule, however, Heim’s 
advice on practical matters won great respect; and 
among the people at large he was better known 
for his views on water, tunnels, avalanches and 
{andalips than for his theories on mountains and 


Heim was not only a first-class field geologist and 
&n excellent writer, but also an artist, who found 
expression in drawings and relief models. Probably 
geologista have learned more from his pictures and 
sections than from those of any other, except perhaps 
W. H. Holmes, of Grand Oanyon fame, and W. M. 
Mavis, of altogether different style. It is interest- 
ing, too, that it was passion for relief modelling that 
introduced Heim to geology. 

When not quite ten-years old, after his first 
mountain trip with his father, Heim began to repro- 
duce what he had seen by pasting together little 
Se See ee adis a 
When twelve he saw for the time & genuine 
relief, and realized what he had been striving to 
attain. Then he found a 1 : 50,000 map of the Glarus 
Canton exposed in a shop window ; and & year of 


8 france necessary for ite 
p e er aD en aes clay 
rought only short-lived joy, for Heim soon realized 
that the map was incorrect. So in 1865 he got 
mission to wander for eight days imong the Todi 
mountains and make drawings of his own for guidanoe. 
Thus during the next year he was able to include & 
relief of the T6di group, 1: 25,000, among his drawings 
for the Canton school examination. Hearing of it, 
Escher, though & , called at his father’s house 
30 Bee this exploit of a achoolboy ; and, recognizing 
ts worth with delight, invited ita young author to 
vttend his excursions. In these Heim came to 
‘ealize that to produce a really oorreot model of 
4 mountain one must learn ita composition and 
levelopment. 

Hein with his own hand did much of the backward 
«ngraving on stone or copper required for reproduction 
af his illustrations, often setting up the original in 
ront of him and proceeding without further help. 
de published his first panorama at about the same 
ime as he exhibited his Tédi model. In after years 
when he took his studenta to the mountains, he 
Aes halt them and say: ‘Let us draw”. 

Aa might be expected, the book gives us the tale 
«f Heim’s conspicuous mistake, the Glarus double 
-old, and of his is splendid soodvery in 1003. Per 
1owever, the most weloome si feature is & 
eport of a Heim made on his eightieth birth- 
May, when led his last excursion to the Loch- 
eitenkalk at the locality of the Glarus over- 
hrust. In it he explai that for the past few years 
ve had been searching through half-published and 

lished records of Escher’s observations, and 

come to realize as never before the fullness of 
us master’s appreciation of nappes in the make-up 
«f the Héalvetian Alpe. 

It is a amall matter, but British geologists will be 
leased to see reproduced Heim’s portraits of Peach 
md Horne, the “Investigator Twins" as he happily 
alled them. These portraits he sketched durmg a 
amous excursion to the NoMth-West Highlands in 
1912. E. B. Barry 
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Symmetry 
By Hermann Weyl. Pp. vii+ 168. (Prinbeton, N.J.: 
Princeton University Press; London: Oxford 
University Preas, 1952.) 24s. net. 
HIS intri book. nts what was, in 
effeot, Prof. Weyl's farewell to the Institute 
for Advanced Studies in Princeton. It deserves to 
be read by anybody who not only desires some 
guidance through the subtleties of symmetry, but 
who also is willing to respond to the mathetio bearing 
of the subject. This link is the easenoe of the author's 
contribution: it is fundamentally more important 
than the elegant ‘proofs of transformations, trans- 
lations and rotations which ocour in abundance. 
For, after all, with a little trouble they can be found 
elsewhere, but the examples of symmetric ornament 
cannot. Perhaps it is admiæible to remark that 
here we have a new—and most weloome—trecruit to 
the very restricted literature of shape in relation to 
beauty (both natural and artificial) associated par- 
ticularly with the names of Birkhoff, Speiser and (as 
editor) Whyte. On the periphery comes Wittkower 
and his treatise on humanist architecture. Thus, 
these pages cannot be read in isolation ; whatever 
their exact origin may have been, their outlook is 
too gynthetio and their implications for the whole of 
culture too wide. Symptomatic of the age, they are 
distinguished by their emphasis upon a topological 
habit of mind, and by & certain sturdy objectivity in 
ahowing that many of the delights of Nature are but 
i of & minimal-energy 
economy, 
physi ions. In this way, Prof. Weyl does 
good service to science without introducing onto- 
logical arguments set in & plane of discourse for 
which they are often inappropriate. At the same 
time, there is an undercurrent of sympathetic under- 
standing for the artist, whose works are necessarily - 
unique, and incapable of inclusion in any algebre of 
classes. 
The reader is confronted with four main divisions 


subjects of and ‘improper’ rotations. 

In his choice of historic examples of mathematical 
embellishment, the author excela. This is where the 
book is sus generis, good aa the formal parts un- 
doubtedly are. The Sumerians had & passion for 
strict bilateral devices; by oontrast, Western 
tendencies were to lobsen rigid symmetry. To the 
orystallographer there is something compelling in 6 

Such as that of the Etruscan tomb of the 

. Here we meet with & certain ‘im: ion’ 

(alin to ‘real’ crystals) which, judged formal 

standards, makes the pose of the horsemen and the 

stance of the animals on the side-panels much more 
than they would otherwise be. 

Turning to architecture, Prof. Weyl mentions the 

central church of 8. Maria degli Angeli at 
Florence (by Brunelleschi) which is octagonal. As he 
remarks, pentagons and hexagons are rarer, though, 
as a matter of fact, they ooour in designs in Serlio's 
fifth book of 1547. Apparently, deliberate structures 
seldom simulate the five-fold character, so frequent 
in the floral kingdom. 

All this, and more, is to be found in this well- 
produced little volume. Occasionally we hear of 
encouraging signs that men of science and humanists 
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are not only trying to find common ground for study- 
ing natural and man-made forms by comparative 
methods, but are also ing. Here, indeed, isa 


ZOOLOGICAL LITERATURE 
OF 1950 


The Zoological Record 
Vol. 87, being the Records of Zoological Literature 
relating chiefly to the Year 1950. Edited by G. 
Burder Stratton. Pp. vi+1807. (London: Zoo- 
logical Society of London, 1958.) 
" [ HE serious student of zoology is greatly indebted 
to the Zoological Society of London for the 
production of the annual volumes of the ''Zoo- 
logical Record” in spite of continually imereasing 
costs. It is diffloult to imagine how any systematist 
could ever succeed in tracing the literature of his 
subject without this annual list of titles of zoological 
pers, published usually within thirty months or 
ess of the end of the year to whioh any particular 
volume relates. The present vdlume, No. 87, deals 
` principally with the literature of 1950 and comprises 
more than thirteen thousand references, classified 
into eighteen sections, and a final chapter giving a 
list of new generico and sub-generio names. 

The activity in different branches of the subject is 
to some extent indicated by the number of titles in 
each section, ranging from Porifera, with only sixty-six 
titles, up to Insecta, which overwhelms all other 
sections with a total of 8,101 titles, almost a quarter 
of the whole volume. A glance through these sections 
reveals some rather unexpected figures, for under 
Aves one finds more than sixty new species and sub- 
species recorded, although the ordinary zoologist 
would have imagined that at least in this class very 
few now forms remain to be discovered. 

Each section begins with a list of titles followed by 
a subject index briefly indicating f papens dealing 
with particular branches. Thus the jeot index of 
Protozoa has sections on text-books, history, bio- 
graphy and obituary, bibliography, taxonomy, tech- 
nique, structure, physiology, looomotion, ity, 
‘effects of environment and stimuli, effects of chemicals, 

‘development, evolution and genetics, ecology (in- 
cluding peresitiam), economics and distribution (both 
geographical and geological) and, finally, a systematic 
index. The sections may be purchased separately 
from the Zoological Society of London (Regent’s 
Park, London, N.W.8), except for the section 
“Insecta”, which is obtainable only from the 
Commonwealth Institute of Entomology (41 Queen's 
Gate, London, 8.W.7). It is rather surprising that, 
j ing from the sales, more use is not bemg made 
of sections of the “Zoological Record”’, for as a 
result of various donations they are supplied at a 
price far below the odst of uotion. 

in dr ird du i bted to the speoialista 

le for the compilation of the various sections, 
whose services are obtained more or leas on a 
voluntary basis. One notable change oocurs on the 
title page. The present volume is edited by Mr. G. 
Burder Stratton, librarian of the Zoological Society 
of London, whose name replaces Dr. A. Malcolm 
Smith, who has been editor of the “Record” since 
1938 and to whom zoologists throughout tHe world 
owe & special debt of gratitude for his valuable 
services. Epwarp HiwpLa 
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INDIA’S FOOD PROBLEMS 


Food and Population and Development of Food 
Industries In India 

Pp. xv4-857. (Mysore: Central Food Technological 

Research Institute, 1952.) 10s. 


all the free nations of the world, few have 
more difficult food problems than the Union of 
India. The population is about 857 millions, an 
increase of some 40 millions over that of 1941; the 
area of sown land per head in 1951 was 0-6 acre and 
has long been shrinking, for in 1911 it was 0-9 aore. 
This shrinking area has to provide not only food but 
also cash crope, especially cotton and non-edible oil 
seeds. Some land is still unused, but it usually has 
some disability more or leas diffloult or costly to 
remove; there is still the possibility of more 
urigation which would enable the land to oarry 
two crops @ year instead of one and also to give 
higher and more certain, yields. But meanwhile the 
health services are improving: anti-malarial oper- 
ations are saving great numbers of lives, and it 
has been estimated that, even if all the optimistic 
plans of 1951 could be carried through, the nation's 
food position in 1956 would be no better than it 
is to-day. 

Ons of the most hopeful features in this dificult 
situation is the seriousness with which Indian agri- 
oulturists and food experta are dealing with it. The 
numerous problems involved were discussed in two 
impressive symposia held in May 1951 &t the Central 
Food Technological Research Institute in Mysore, a 
remarkable organization under the direction of Dr. 


to certain localities but capable of considerably higher 
output per acre than thoee at present grown. The 
main facta are already well documented; but they 
are set out here with great clarity and in handy 
form. If there is & certain amount of repetition, 
it is fustifled by the grm importance of the 
subject. ` 

Serious complications arise in India from the cir- 
cumstanoe that the choice of food is governed not 
simply by economic but also by social and religious 
factora: custom especially plays a part. Great 
numbers of the population will eat only rice as their 
ane food, although cassava would give much higher 
yr per acre. Dr. Subrahmanyan has ingeniously 
made a ‘synthetic rice’ by moulding & mixture om 
tapioca and groundnuts into grains of the size and 
shape of rice grains ; how far these will prove &ooept- 
able remains to be seen. Other possibilities discussed 
inolude the utilization as human food of various oil- 
seed residues, groundnut and others, at present fed to 
cattle or used as manure. The current grain shortage 
is about 10 per cant of the total consumption, but 
this 18 increasing yearly : Indian agricultural experte 
are making great efforts to narrow or even close the 
gap. The book gives an excellent description by the 
workers themselves of fhe way they are setting about 
their task. E. Jons RUSSELL 


No. 4363 June 13, 1953 


The Yearbook of the Universities of the Common- 
wealth, [953 

(Thirtieth Issue.) (Published for the Association of 

Universities of the British Commonwealth.) Pp. liv-- 

1805. (London: G. Bell and Sons, Ltd., 1958.) 68s. net. 


Commonwealth Universities’ "Yearbook" 
has become firmly established as a ‘hardy 
annual’ and one the blooms of which grow bigger 
with each successive year. The edition for 1958 (the 
thirtieth) is larger than ever because the staffs and 
activities of the individual universities are increasing 
end becduse new institutions are continually being 
established. Thus the present edition contains new 
entries for three Indian universities (Baroda, Bihar 
and Visva-Bharati) and for one in Pakistan (Karachi) ; 
in Canadas the Nova Sootia Technical College now has 
e full entry on becoming s member of the National 
Wonference of Canadian Universities, and in the 
Wnited Kingdom the entry for Southampton has been 
moved from the college to the university section. 

In ix lof the ‘““Yearbook”’ the usual account 
of the qualifloations required for admission to & first- 
degree course in United Kingdom universities has 
been with similar material for Canadas, 
Australia and South Africe. The eight other &ppen- 
dixes have all been revised and in some cases increased, 
especially Nos. 2 and 3, dealing with United Kingdom 

te awards tenable at home and overseas, 

ively. "The introductory surveys that are to 

be found at the beginning of each national section 

nave also been considerably revised and, in particular, 

thoee for Canada, India and Pakistan completely 

cewritten. The name index now runs to 15] pages, 
with a grand total of thirty thousand names. 

The seventh quinquennial oo of the univer- 
xitiea of the Commonwealth will be held in Cambridge 
‘ater this year, and this volume should prove of 
nestim&ble value to the delegates as & reference 
work; but its usefulness will not be confined to the 
'ongrees, for experience shows that this volume is a 
'eferenoe book which quickty shows honourable marks 
of constant use. 5 


Entroduction to Metamathematics 
3y Prof. Stephen Cole Kleene. (Bibliotheca Mathe- 
natioa, Vol. 1.) Pp. x+550. (Amsterdam : North- 
Tolland Publishing Co.; Groningen: P. Noordhoff 
T.V., 1952.) 82.50 fl. 
HERE will be a warm weloome for a book of 
thia nature by one who is & distinguished member 
4f the American mathematical ity. Outside 
he Journal of Symbolo Logio, which cannot be 
xpected to be suitable for teaching , it is 
«ard to find an English text wholly tied for 
mniversity work in meta-mathematios. advantage 
f the present volume is that ib contains practically 
ing necessary (somewhat massive as ib is) 
setween the same two covers. ` 
There are four main sections, namely, the problem 
f foundations, mathematical logic, recursive fumo- 
mions, and some additional topics in mathematical 
ogic. Actually, the last is almost & supplement 
weling with the predicate calculus and consistency 
roofs. It may not always be wholly advisable to 
ollow the author's preference for starred and un- 
marred hs: the same applies in general to 
n encounter with Gddel’s two famous theorems 
efore tackling the lemma lishing ipa uocis 
cursive character of esi Serrano ut these 
«o details. The main strength of the development 
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followed by Prof. Kleene stands out at the end of 
Part 1, where he oollates the essential ingredients of 
the ‘full picture’. These are (a) the informal theory, 
(b) the object theory, and (o) the mete-theory, in 
whioh (b) is examined. - 

An adequate bibliography, & lisb of symbols and 
notations, and an index bring a most valuable 
compilation to & close. F. I. Gd. RAWLINS 


Chemistry In Actlon 

By Prof. George M. Rawlins and Alden H. Struble. 
Second edition. Pp. vili+575. (Boston, Mass. : 
D. O. Heath and Oo.; London: George G. Harrap 
and Co., Ltd, 1952.) 315. 


r | *HIS book describes & one-year course in ohemigtry 

for American high-schools. The author's plan 
seams to be to make chemistry attractive by stressing 
fascinating applications of it to everyday affairs. 
'The soope covers & ximately the requirementa of 
the British matri ion gyllabus, with the addition 
of more than & hundred peges on hydrooerbon 
chemistry; this permite alluring discussions on such 
topics as textiles, food, penicillin, stain-removal and 
insecticides. The whole is built on a rather slight 
framework of theory. The book is replete with illus- 
trations ; most of the half-tone plates illustrate not 
fundamental principles but interesting and occasion- 
ally sensational applications of the scienoe. Much 
information is given in the form of tables, and some 
by picture and caption only. There are many sets of 

ions and numerous reading references. 

The worth of the book is its content of interestmg 
up-to-date factual matter. Pleasing to look at and 
read, it would serve to acquaint & non-sclentist with 
the role of chemistry in everyday life. There is too 
little of the grammar of science for the book to be 
used in Britain as an examination text, but, a8 a 
supplementary reader or as an aid to & teacher to 
brighten his leasons, it is worth consideration. 

' G.F. 
General Genetics 
By Adrian M. Srb and Ray D. Owen. (A Series of 
Biology Texts.) Pp. x--561. (San Francisco: W. H. 
Freeman and Co.; London: Bailey Bros. and 
Swinfen, Ltd., 1952.) 5.50 dollars; 47s. 


B a text-book for courses in elementary general 

genetics, this book constitutes a welcome 
addition. There are features which make it valuable, 
though unfortunately the price is not one of these. 
First, there is novelty and variety in the choioe of 
examples; second, the illustrations are particularly 
effective; third, the devel of the past ten 
years are amply dealt with; and fourth, there is & 
very salutary discussion of the principles involved at 

step in the logical sequence of the 


This last quality ensures that the student be 


well aware of the fields in which genetical theory is 
most promising and of those in which it is r. 
Among the criticisms which might be made, one is 
shared with all other previous text-books, namely, 
the inconsistent use of the words “gene”, “allele” 
and “locus”, though, of course, & good deal of the 
inconsistency is in the nature itself of the concepts. 
Another oritioiam 1s that the chapters on quantitative 
inheritanoe &nd on population genetios are rather 
Blight. On the whole, this text-book is likely to be 
useful to those who have the tesk of teachi 
elementary genetics to studenta who have a vari 
background and not much of it at that. 

- G. PowTEOORVO 
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THE LIFE AND TIMES OF SIR RICHARD GREGORY, BrT., F.R.S., 1864-1952" 
` By SR HAROLD_ HARTLEY, K.C.V.O., F.R.S.  — 


TIAS qur moeting last year st Belfast that for 
the first time for more than fifty years we missed 
the presence of our most constant member, whose 


fri ips and devotion to science, and his keen 
mind sense of humour had given him a unique 
position as a i and constructive force in the 


work of the British iation. It is most fitting 
that this Pedler Leoture, which was his way of 
oommemorating the work of Sir Alexander Pedler as 
secretary of the British Science Guild, should be a 
tribute to the life and work of our old friend Richard 
Gregory Panes 

is life-history is & record of successful endeavour 
that would have delighted the heart of Samuel Smiles 
i eene qur a ee 
to science oen &ooomplish. It is a thrilling story of 
„heredity, circumstance, eduoation and opportunity. 
Gregory was proud of his ancestry, and in his stud 
hung a pho Gf tlie inewiption to hingrand 
father, & sh of Bideford : 


“Ho was & consistent member of the 
Wesleyan Sooiety for 65 years, 

And as a local preacher and Class Leader, 
His Labours were blessed 

To the Salvation of Many Souls.” - 


also was one of Nature's poets. I found among 

on aer this charming letter from H. G. 
old man when Richard had sent him 

one of his father’s alender books of verse in 1907. 


“Dear Mr. Gregory, 

“You will I hope forgive my writing to you to tell 
how much I like and value your of poema. Your 
son has just given i6 to me and I have been reading in 


“Tam m a sort of literary man I've never 
risen bo verse or science. That must be my excuse 
He ey ee you r 

oura vory. emere 
G. Wms.” 


Richard was born in 1864 in Bristol, where his 
father had moved from Bideford. When he was six 
he went to the Wesleyan Day School at Baptist 
Mills, where three hundred boys were taught in groupe 
in one large schoolroom heated by a single ftre-grate. 
In 1874 he entered the secondary school, now called 
Queen Elizabeth's Hospital, & school with 
a uniform rather like Christ's Hospital, where his 

* Alexander Pedler Lecture of the British Association, delivered in 
the Royal Institution, London, W.1, on May 28. 


interest in science began. Hoe left school early owing 
to his delicate health and began life like Faraday a 
2 newspaper boy, and with his father more interestec 
in poetry than shoe-making, it sometimes ha 
that his mother could buy no food until Richarc 


end his idealiam left its mark on Richard. One o 
hia poems reveals his attitude towards wealth : 


‘My heaven is not paved with gold ; 
For all that has been writ of it, 

I would not have it if I could, 
There’s blood on every bit of it. 


I would not Harm my angel's feet 
With such a hateful use of it; | 

I loathe, I scorn the thought unsweet, 
Because of man’s abuse of it.” 


When Richard was fifteen he was apprenticed to 
a boot factory for five years to learn the trade oi 
clicking, that is, cutting out the various shapes o! 
leather that were to be the uppers of boots and shoes. 
He was unhappy in his work and t all his spare 
time attending evening classes in tho Bristol Tradi 
and Mining School (now the Merchant Venturers 
Oollege) and reading im the St. Agnes Club 

John Gregory was one of a band of 


included. Ben Tillett, Jim O’Grady, later Sir 
and High Oommiasioner in the Commonwealth o 
~Australia. MacDonald joined them for : 
short time in 1884 when he came to Bristol to hel] 
with & boys’ club. At that time he meant to becom: 
.& science teacher, and when he was Prime Ministe 
he said to Richard, ‘You chose the better part”. 

Richard and his father were great friends and i» 
those early years he was closely associated with hin 
in hia social work. At evening meetings John woule 
give an eddrees on some labour problem or recit 
some of his poems and Richard would sing or give » 
talk on a scientiflo subject, often astronomy, i 
which he was even then keenly interested. Joh: 
Gregory became a well-known figure in Bristol ane 
in 1912 he was given an honorary degree by th 
University, an honour whioh Richard was to shar 
with him thirteen years later. 

When he was seventeen he won the Latin prize è 
the Trade.8chool. Canon Wilson, & great educations 
reformer, was then headmaster of Olifton; he we 
an admirer of the personality and poems of Richard 
father and often came to see him. He 
Richard with his Latin, and knowing his wish t 
leave the factory and learn science, he offered hi» 
the v&oant of laboratory assistant at the Colleg 
Richard to secure his from his indentu» 
and paid an indemnity of £5, which A. M. Worthin 
ton, the physios master, lent him, to be deducte 
vibe ido dida Mis de One of his oongeni: 
duties at the College Was e oare of the fine eight-inc 
telescope. 
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Here at last oame the opportunity he had dreamt 


of during his years at the boot factory and he took . 


full advantage of it, continuing his studies in science 
and mathematios to such good effect that three years 
later he gained & acholarship in the Science and Art 
Department examinations which enabled him to 
become a science teacher in training at the Royal 
College of Baienoe, South Kensington. Huxley was 
then dean of the College, and & new world opened for 
Gregory. He gained first classes in astronomy and“ 
physics and two years later, in 1887, he bosnino E 
scienoe demonstrator in H.M. Dockyard at Ports- 
mouth. His main interest was still astronom: ene 
in 1889 he returned to the Royal College of 

as computor to the Solar Physics Commitiee and 
assistant to Norman 

At each stage of his life Gregory was fortunate in 
hia friends. At South Kensington he and H. G. 
Wells were fellow students and they were close oom- 

ions. Wells has described in “Love and Mr. 
Devisen) and in his “Experimenta in Autobio- 

y" the aims and hopes and struggles of the 
ents of the College &t that time. Forty years 
later he wrote of Gregory: ''He emerges in my 
memory as & bland and sturdy figure in the debating 
society, & little troubled then as ever about the 
letter ‘T’, friendly, hilarious, hard-up and working 
hard, one of the cheerful and often quite audible 
group which includes William Burton, the potter, 
and A. T. Simmons. We had no relatives to push us 
on, we had to do all our own pushing, and sometimes 
dero ane was my hard indeed. 
his upward oourse by way of 
Ens n iuo a giten He won the 
respect and confidence of Sir Norman Lookyer. But 
before his footing was well established there were 
some precarious times. I had not so much pushed 
my way up as out by starting the Sotence School 
Journal (which is now the Phoenix) and similar 
depravities and my times were even more precarious. 
We collaborated in a book on ‘Physiography’ (Gregory 
got the job for me) and earnt £10 each. Ten pounds 
were worth getting in those days. We lent other 
money and returned it (though social observers 
declare that such returns never happen). We followed 
our destinies. All sorts of things happened to me but 
nothing ever changed the steadfast friendship and 
helpfulneas of Gregory.” 

Gregory's work with Lookyer was of a routine 
nature, measuring the areas and positions of sunspots 
and faouls in photographs taken during 1878-81 at 
Dehra Dun, Mauritius and Melbourne. He was also 
ee ii aged de work on the widened 

t spectra and hotographed the 

cel eR. t was his only 

contact with research, caer name does not 

Ti in any peper. But Loo 's work on the 

orientation of temples in Greece and Egypt appealed 

to Gregory and was the start of his life-long interest 
in the relations of astronomy and religion. 

Soon after he joined Lookyer's staff, Gregory's 
articles and reviews began to appear in Nature: in 
1889 ‘‘On the Determination of Masses in Astrononry"' 
«nd ‘The Planet Uranus"; in 1890 on "Cometa of 
Short Period”, "Lunar Photo hy” and ‘Electrical 
"Storms on Pike’s Peak". In same year he became 
an Oxford University extension lecturer on astronomy 


«and physios, and in 1892 he left the Royal College to | 


ity and promise of his 
Miterary work and in 1893 made him assistant editor 
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t him into touch with 


Macmillans, its publishers. the opportunity came 


-to Gregory to devote his life to securing recognition 


for science and scientists, and to ensuring that they 
were given the chance to make the contribution to 
progress on which he believed the future depended. 
e de oom eS ee ee 

ion of the readjustments in social 
&nd eoonomio oonditions that the new teohnioal age 
was making imperative. Gregory used every means 
of reaching his objective: education, journalism, the ' 
British Association and the British Science Guild.” 


Education 


Gregory had had to fight so hard for his own 
education and had suffered so much from the lack of 
text-books that he saw here & great opportunity. 
His first book, ‘ Physios and Astro- 
nomioal Geography”, was published in 1891. It was 
the first of many text-books that flowed from his 
reedy pen or were inspired by his editorship. His 
own books were notable for their clear writing, 
systematic arrangement, for their recognition of the 
relation of theory and practical work, and for the 
lively interest they created in the practical applica- 
tions of science. His second book was an elamentary 
physiography, & description of the laws and wonders 
of Nature. After that came ''Honours Physiography”’ 
with H. G. Wells in 1803, And in the sama year ‘Ths 
Vault of Heaven”’, and next year '"The Planet Earth". 
Meanwhile, he was getting experience as an Oxford 
University extension lecturer and in 1898 he became 
profeasor of astronomy at Queen’s College. The same 
year saw the beginning of his long ip with 
A. T. Simmons, with whom he started the School 
World (later incorporated in the Journal of Education) 
and the series of joint text-books, which they pro- 
duced in new editions until Simmons’s death in 1921. 

In 1905 Gregory became scientific editor to Mao- 
millans, & position he held until 1989. Under his 
editorship and inspiration some two hundred text- 
books were published, many with him as oo-author. 

In the years when science was becoming an 
increasingly important subject in the schools, this 
comprehensive series of text-books covering ele- 
mentary and advanced courses was & contribution of 
great value. Gregory devoted himself to this work, 
and many authors, young and old, were grateful for 


his Hoi, EE and his wise advioe and ariticiam. 
Editorship for him meant a working partnership with 
the author at every stage of a book. 

But his interest in education did not end with 
writing and editmg books. He was keenly interested 
in the technique of teaching, in the many problems 
to be found in the introduction of what was often a 
new subject and'in securing the proper place for 
science in the curriculum. It was these wide interests 
that led hm to take such an active part in the 
formation of Section L (Education) of the British 
Association in 1901. He was ita first socretary and 
then its recorder, and one of its most active members 
from the start. The turn of the oentury had seen a 
big extension of sohool science and many experimenta 
were being tried. 

Gregory, in his presidential address to Section L, 
when it came of age in 1922, gave a aketch of its 
aims and progrées. It had been formed to devote 
attention to education in all ita branches with the 
object of introducmg scientific conceptions into every 
sphere of educational activity. Gregory defined the 
business of education as the promotion of the right 
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adjustment of a growing human being to its environ- 
ment. The and character of the subjects of 
instruction should be determined by this biological 
principle and must be adjusted to new conditions in 
the world. ‘‘Science has become a kingdom potent 
with possibilities for good or evik—&n inheritance 
which cannot be renounced—and to let any children 
grow up unfamiliar with their entailed possession is 
to neglect an obvious duty. . . . Science permeates 
the atmosphere in which we live, and those who 
cannot breathe it are not in biological adjustment 
-with their environment—are not adapted to survive 
in the modern struggle for existence.” 

Gregory knew the kind of smence teaching he 
wanted to see in schools; ita ' was not “to 
prepare for vocations but to equip pupils for life as 
it is and as it soon may be”. ] 

He was chairman of & British Association Com- 
mittee in 1917 which was appointed to report on the 
essential place of science in school education. It 
included am: its members several outstanding 
teachers like erson of Oundle and Archer 
Vaseall, and the rt with ite suggestions for 
Bolenoe oOUrBo8 WAS foundation of the movement 
towards general science. Gregory insisted that 
general science should be more than an amorphous 
collection of topios from physics and chemistry with 
Potes Sanral Mitory trosto du as a Mop 40. Hiss 
biologists. ‘It should provide for good reading aa 
well as for educational observation and experiment ; 
should be humanistic as well “as, scientific. The 
subject which above all others has the double aspect 
is geography. . . . Rightly oonneived, geography can 
be made the earliest means of education as both 
Comenius and Locke regarded it, and it can be used 
as the unifying principle of all the generalized 
goientiflo de UE schools.” To-day with our 

ter knowledge of the world’s resources and 
eres of the needs of backward countries, of the 
principles of nutrition and disease, Gregory’s forecast 
is seen in a new light. 

He was very critical of examination syllabuses of 
the type of university entrance examinations which 
meant sacrificing the needs of the many to the 
interesta of the few. While recognizmg the value of 
laboratory work as & trainmg in method, he was 
inalatent on its being accompanied by broad courses 
which would excite wonder and stimulate the 
imagination, while providing & knowledge of every- 
day phenomena and the applications of science. His 
addreas was & plea “‘for the expansion of scientiflo 
instruction in this humaniring spirit, and for widening 
the gateway mto the land of promise where the 
destinies of the human race are shaped. . . . I want 
Poienoe not only to be & means of stimulating real 
and careful thinking through doing things, but also 
a means of creating interest and enlarging the working 
vocabulary of the pupils and thus y increasing 
their range of intelligence. Bo may soientiflo instruo- 
tion be made a power and an inspiration by giving, 
in the words of the Book of Wisdom (vii, 16-20) : 
“An un know of the things that are, 

To boy te pendula of the world and the operation 

of the elements ; 

The beginning and end and middle of time, 

The alternations of the solatices and the changes of 

8085008 5 
The circuits of and the position of stars ; 

The nature of living creatures and the ragmg of wild 
The violences of winds and the thoughts of men, 

The diversities of plants and the virtues of roots.” 
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The late Poet Laureate shared Gregory’s views. 
He spoke at the greet meeting that was held in May 
1916 to direct attention to ‘The Neglect of Science’? 
which was judioing in many ways our war effort. 
It is probably scarcely even a memory to many; but 
the recollection of it is a reminder of the progress we 
have made since then, thanks in no amall degree to 
G ry’s persistent advocacy. Robert Bri in his 

Bentenoe crystallized the inward signi oe of 
this new view of soientiflo learning in the sohools. 
“Tt is," he said, "'the living grammar of the universe, 
without which no man can ever hope to read-in ita 
full significance the epio of his spiritual experienoe." 

For his preeidential address to the Science Masters’ 
Association m 1928, Grégory ohose as his subject 
“Contacts of Science and Literature’. ''Ás my main 
functions in life," he said, ‘‘seam to be those of a 
scribe and guide, it is perhaps appropriate that in 
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.this address I should deal with language and 


literature in relation to science rather than with 
Gregory was an 
omnivorous reader all his life and he had a good 
literary memory. He begins by comparing the out- 
look of the scientist and the poet, the one desiring to. 
see things as they are, the other to display the 
emotional feelings aroused by them. But as Gregory 
shows by quotations from Tennyson and i 
their intentions are not neceasarily opposed. Scientitio 
truth may often be turned to poetio purpose. He 
quotes the verse fram ''The Cloud": 


“I am the da ter of earth and water, 
of the P 

I pass through the pores of the oceans and shores ; 

I change, but I cannot die.” 


Those lines had often been set for comment m 
elementary science examinations, and Gregory 
wonders whether studente of English could interpret 
them so succesefully. That leads him on to question 
whether the indifference to science among the 
teachers of English is not more general than the 
neglect of literature by students of science. Gregory 


' was always pressing for & balanced education, and he 


resented the intransigent attitude of scholars and 
writers educated in classical schools towards the 
claims of science to an essential place among the new 
humanities. He rejects on the evidence of the 
psychologists the concept that the exercise of the 
mind on one kind of material mmproves the faculty 
to deal with all kinds of materiel, part of the bema 
of the claim that training in the classics is of unique 
value. But Gregory was a Hellenist with a deep. 
appreciation of “the passionate regard for truth, 
disinterested research, nnagination, acute reason andi 
creative intelligence, which were the easence of the 
Greek spirit". He admite that “to certain minds e 
grammatical generalization is more readily under- 
stood than a prmoiple derived from laboratory 
measurements, and on that account some pupils who 
have been tramed to apply scientific method tc 
aa ee ee 
study of science ‘seriously than those in whose minds 
are nothing but loose ends". What judgment coule 
be fairer ? And he ends with an appeal to teachers 
of English, classics and history to understand and 
interpret the human contacts of science with them 
own subjects, resulting in ‘‘a unity of interest whiol 
will give power and a new meanmg to all cultura: 
effort". 

His ‘book ‘Discovery’ was one of Gregory's many 
services to education. Published in 1906, it raz 
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through many editions until in 1949 Gregory revised 
and shortened it for the Penguin Prees, so that the 
younger generation wil not read it in its original 
form. This I regret, as it had & quahty of its own 
in grving & picture of the working of the minds of 
the great discoverers. Instead of following the 
historical sequence, Gregory’s chapters deal with the 
different aspects of discovery : outlook and endeavour, 
the scientiflo mind, belief and evidence, law and 
principle, scientific motive and practical purpose. 
The book is a revelation of his wide reading, of his 
first-hand knowledge of the classics of science and of 
his amazing literary memory. It is interspersed with 
l quotations from the classic authors whioh are so 
koii chosen that they fall imperceptibly into line 
with his own luoid lively sentences, while revealing 
the thoughts of many of the greatest scientists of the 
past and the literary quality in which they found 
expression. The tions at the head of each 
chapter show, too, Gregory’s range and discernment. 
The book has such freshness and vitality, it arouses 
human interest on every page, it is written with such 
zest and enthusiasm that it should be reprinted in 
its original form. - 

Sir Edward Salisbury, a few weeks ago, when he was 
opening the new biological laboratory of the Univeraity 
College of the South West of England, spoke of the 
present-day danger of specialization of the young 
scientist confined withm the ever-growing complexity 
of his own fleld. Gregory’s appeal was for some know- 
ledge of the purpose and &ooamplishment of science by 
the young layman. His book “Discovery” seams to me 
Bo admurably surted to meet this dual need as an 
introduction which will arouse interest and stimulate 
wider reading. Gregory carried in his mind the whole 
story of discovery through the ages, he knew the 
personalities of the great men and their writings, and 
so with tbe touch of the journalist at his best, 
carrying his learning lightly, he bas given us this 
vivid picture of the different &speote of the advance 
of knowledge. Astronomy, geology, biology, chamistry 
and physics are all woven together, as he drew his 
examples from the old masters and the new. 
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Journalism 


Almost from the day that Gregory became Look- 
yer's assistant in 1889 he was writing popular articles 
on astronomy, and Loo was quick to see the 
<qualities—his lucid style, his gift of phrase, his sense 
“of the significant—that were to make Gregory the 
greatest scientific journalist and editor of his time. 
Love of science and an imaginative sense of the part 
it was destined to play in human affairs were the 
mnainsprings of Gregory’s life. But in addition he 
had the shrewdneas and the practical judgment, 
sharpened by his early struggles and adversity, which 
Hhelped so much in the success of his edi ip of 
Nature. Of all his presidential he 
must easily hold the record both for their number 
and the variety of their subjecta—his address on 
“Science and the Prees"" to the Association of ial 
WLibr&nee and Information Bureaux (now Ashb) at 
Oxford in 1934 is in some ways the most significant 
38 it oontains & searching analysis of the an 
»ditor and & manager must play in the life of a news- 
„paper. It reveals how his keen mind had appreciated 
kthe factors that make for success or failure. It is 
nteresting to compare it with the terse crisp sentences 
n which C. P. Scott wrote “On Journaliam” in the 
yentenary number of the Machester Guardian. The 
iwo men thought alike. “In all living things," wrote 
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Soott, ‘there must be a certain unity, & principle of 
vitality and growth. It is so with a newspaper, and 
the more complete and olear this unity, the more 
vigorous and fruitful the growth. . . . A newspaper 
has two sides to it. It is & business, like any other, 
and has to pay in order to live. But it is much more 
than & business; it is an institution; it reflects and 
influences’ the life of & whole community; it may 
affect even wider destinies. It is, in ita way, an 
instrument of govetnment. It plays on the minds 
and consciences of men.” Nature under Gregory 
certainly became an institution, both in the inter- 
national and in the national fields, for hè made it a 
clearing-house for new ideas. _A letter to Nature 
became the accepted channel of rapid communication 
to the soientiflo world of a preliminary note of same 
new technique or discovery. But that was only one 
of ita functions. z 

Lockyer made Gregory his assistant editor twenty- 
four years after he had founded Nature. As 
went by, more and more of the work fell to Gregory 
and he was virtually editor a long time before Lockyer 
resigned the office to him in 1919. Gregory had his 
own ideas, and new features were introduced, like the 
leading articles, the first of which in October 
1915 on ‘Science in National irg” From 
November 1919 when he took over, 
every week, many from his own sa a 
soientifio developmente which had national import- 
ance. Some of their titles in 1919-20 indi 
Gregory's wise disermnin&tion and foresight in the 
subjects he chose: the nurture of key industries, the 
need for aircraft research, the organization of soientiflo 
work in Indie, meteorology and the State, science 
and the new Army, tho oost of soientiflo publications, 
the present state of the dye industry, naval education, 
aerial navigation and meteorology. 

The years of Gregory’s editorship saw an immense 
increase in the number of scientific workers and a 
rapid growth of specialization with the increasing 
complexity of problems in each field. Entirely new 
fields of investigation were opened with new tech- 
niques, and there was a great extension of industrial 
research. All this combined to make it more difficult 
to watch developments all over the world. But 
under Gregory’s skilful guidance Nature made this 
poeaible. 

The late Lord Rayleigh, in thanking him for his 
Hinchley Lecture to the Institution of Chemioal 
Engmeers, on ‘‘Scientifio Kn and Action”, 
spoke of the great debt that all scientific men owed 
to Gregory for more than a generation. Looking back 
on his own scientific lfe, he said that he found it 
difficult to imagine how he oould have carried on if 
he had not had the constaxit privilege of reading the 
pages of Nature, a journal which kept one in touch 
with soienoo in all ite branches. I remember very 
well as a schoolboy being introduced to Nature by 
H. B. Baker—‘‘dry reaction Baker"— and I read it 
eagerly each week. When I returned from a saholar- 
ship examination at Oxford, Baker greeted me by 
saying, “Wel, your reading of Nature must have paid 
a good dividend", and from my point of view it 
oertainly had. 

Lord Rayleigh spoke of the nioe disarmination 
with which Nature avoided any reference to dis- 
ooveries like the death ray which were trumpeted in 
UY uie pecca reliance on the authority 
of Nature. how Gregory managed to 
keep in touch with all branches of science in all 
countries ; ‘but somehow or other the thing was 
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done and scientista as a whole were to benefit by 
usd oa fie oe ed coe 

T e ene Vor Gey Pes eee rap 
scientifio journalist, in his Aslib address he 
lamented the scant encouragement given to science 
Weira, pines Ro Ten Bema ever Or periodica et 
on their staff someone capable of dealing intelligently 
with scientiflo subjeéte, of equal standing with their 
special critics of art and music, or of racing, golf and 
tennis. As & result the publio lack in science the 
enlightened guidance they ive in other matters. 
‘Most people have yet to learn," he said, “how and 
why science and soientiflo thought are the determ- 
ining factors in the chief problems of progressive 
life." 

Gregory admitted that one difficulty was that many 
investigators were too busy and were often ill-fitted 
to be popular interpreters, which made it all the more 
important that there should be a olags of science 
writers with some organization behind them, like 
Science Service, the non-profit-making corporation 
in the United States, founded in 1021 by a newspaper 
editor and proprietor, the late Mr. E. W. Scripps. 
He ended with an appeal to the press and to the men 
of science to get together and find a remedy. 

That address was given nearly twenty ago, 
and Gregory’s advice has not gone . Par- 
ticularly in the B.B.O. much has been done to make 
the publio realize the outlook of the scientist and the 
i of hia work in almost every field of social and 
political well-being. Gregory took an active interest in 

ishing the Association of British Science Writers, 
of which he was the founder president. 

It needed the experience of a Beoond World War 
to drive home the lessons of the First, but that 
demonstration of the power of science left in the 
minds of many a deep mistrust. Gregory himself 
repudiated the use of the atom bomb as repugnant 
to the ethics of the civilized world. 


British Assoclation and British Science Guild 

Of the many attachments Gregory formed during 
his life the longest and the most intimate was his 

ip of the British Association, and it was 
there that he was best known to the younger 
tion. He joined as a life member in 1896 and 
is attendance came near to being proverbial. In his 
telegram last year to us at Belfast-he spoke of 
unbroken attendance at fifty-two meetings. From 
the first he threw himself into the work of the 
Association with immense energy and devotion, not 
o in Section L, but also on endleas committees 
as a member of Council for many years. He was 
always ready with constructive suggestions and he 
was one of the stalwarts who gave continuity to our 
meetings. The B.A. owed much to Gregory, but the 
debt was amply repaid when at the meeting in South 
Africa in 1929 he met in Johannesburg his future 
wife. She, too, has won our affection by her devoted 
care of her husband, who relied more and more 
upon her as years went by. Let me quote Gregory's 
own tribute to her: ‘My deer wife Dorothy has 
brought into my life more happiness than &hyone 
else and whatsoever I may possess when I am oalled 
away cannot be more than a poor return for her 
sweet love and tender oare”. 

But much as Gregory believed in the British 
Association, he followed Lockyer in thinking that ita 
activities should be extended to influence publio 
opinion and promote closer contact between science 


and pubho affairs. 
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In his presidential address at Southport in 1908 on 
‘The Influence of Brain-Power on History”, in which 
he paraphrased the title of Captain Mahan’s famous 
book which did so much to arouse public interest in 
the Royal Navy, Lookyer urged the need for an 
organization to enable science to speak with & ool- 
lective voice, Bo that it might counter the neglect 
which had become so dangerous, when Britain’s 
industrial and military strength were both threatened 
with severe competition from abroad, competition 
based on education and soientiflo research. Loo 
gave striking figures to show how science was being 
starved in Britain as compared with the large sums 
being spent in Germany and the United States on 
the endowment of universities and research. He 
quoted Huxley’s dictum that we were in the presence 
of & new ''struggle for existenoe'', a struggle in which 
soienoe and breins take the place of swords and 
sinews, the result of which would be decided in the 


school, the university, the laboratory and the 
workshop. 

It is difficult for the present generation to 
realize how we were. The total annual 


Government grant to universities and university 
colleges in Great Britain in 1905 was £155,000, while 
the University of Berlin ten years earlier was 
receiving £167,000. Lockyer pleaded for a duplicate 
of the Navy Bill of 1888 whee £214 million were 
voted for a five-year building programme. 

Quoting the last words of the original objecta of 
the British Association—‘“‘to obtain & more general 
attention to the objects of science and & removal oí 
any disadvantages of æ public kind whioh might 
impede ita progresa’’—Lookyer argued that here waa 
& great opportunity to expand ite funotions. '"Thie 

i t, strong and oomplicated organization 
would beoome a living force, working throughout the 
year instead of practically lying idle, useleas and rust- 
ing for fifty-one weeks out of the fifty-two so far at 
its close association with its members is concerned.’ 

However, the Council did not see ita way to set ur 
such & wide organization as Lockyer had outlmed 

ly doubting the wisdom of becoming involvec 
im national and political affairs. So the Britist 
Science Guild was formed in 1905, with Lord Haldan 
as ite first president, with the objects of creating t 

awareness of our future dependence or 
scientific method and research, of preasing for greate: 
support for universities and research institutions, anc 
of bringing to the notice of Parliament the seientifl» 
aspects of matters affecting the national welfare. . 

Gregory was at first a Irttle doubtful about thi 
breakaway from the Asmooiation; but he soon say 
the advantages of the Guild as an agency for propa 

becked by men in publo life hke Lor 

dane, Lord 8 Lord Montagu of Beaulien 
and Lord Melchett. By publio meetings, by report 
of committees, by lectures and by close contact witje 
members of Parliament, it was able to stimulat 
publio interest continuously during the critical yean 
of scientific development. Same twenty 
national problems oonoerned with scientrflo Aor 
were investigated by strong committees, and in thi 
way the Guild made a major contribution towards : 
number of improvements, among them : the Treasur, 
grant for developing & National Physical Laboratory 
the creation of the Development Commission fo 
Agriculture; the establishment of a Department c 
Scientific and Industrial Research ; the Patent Ao 
of 19032; and the fofi&ation of the Parliamentar 


No 4363 June 13, 1953 


In all of this Gregory soon beoame the moving 
spirit, and from 1022 he was chairman of the 
Executive Committee. He drafted many of the 
reports, and the work of the Guild had strong support 
in Nature. He organized the exhibitions of British 
Scientific Products in 1918 and 1919, for which he 
received the recognition of a knighthood. 

There is no doubt that the Guild did most valuable 
work, and the Norman and Alexander 
Pedler Lectures founded in 1925 and 1929 were a 
constant reminder of the importance of science in 
human progress. In 1923, when the first suggestion 
was made to unite the Guild and the Association, 
Gregory was opposed to it, as in his view the two 

ied were easentially different. ‘The B.A. consists 
of priests and noviciates of science, while the B.8.G. 
represents & missionary effort to proclaim a new 
gospel.” Negotiations were renewed from time to 
time, and finally in 1936 proposals for amalgamation 
were approved by the British Association at the 
Blackpool meeting. In 1988 the Division for Social 
and International Relations of Science was formed 
with a committee embodying the existing British 
Science Guild Committee, with powers to hold 
meetings not necessarily oonflned to the annual 
meetings of the Association, and & new journal, Ths 
Advancement of Science, was subatituted for the old 
annual report. 

It 1s true that the Division under Gregory’s 
presidency kept the Association active during the 
War. But looking back at what the Guild &ooom- 
plished and looking forward to the problems Great 
Britain has to fase, I question whether the fusion 
was in the best interests of science. Has not Gregory's 
original objection been fully justified by the results ? 
The Guild could enlist the sympathy and 
in the cause of science of men in public hfe. It pro- 
vided & forum where a group of men of affairs could 
discuss with men of science. Under Lookyer's and 
Water Gregory’s watchful eye ıt could and did address 
itself immediately to national problams when science 
“was concerned. Its success in later years was due 
Margely to the energy and vision of Gregory and his 
Kriends. It was not only a missionary but also an 
"valuable watchdog. Has its offspring, the Parlia- 
mentary and Scientrfc Committee, effectively taken 

ts place ? 


The Visit to America 


In December 1938, just as he was leaving the 
xlitori&l chair of Nature, Gregory was invited to give 
m series of lectures in the United States at the 
Jarnegie Institution, Columbia, Harvard and Johns 
Topkins Universities, and to address our sister body, 
he American Association for the Advancement of 
science. 
The tour was & great success, for Gregory was at 
ms peak in his seventy-fifth year as an eloquent 
xponent of the gospel of science, and he felt the 
hrill of the occasion. He had seen clouds gathering 
n the horizon and his addreases were a declaration 
«f his faith ın what science could contribute to a 
‘isordered world if it were not perverted to destructive 
ges in the lust for power. Gregory feared the i 
mide of nationaliem as & disin ing force in & worl: 
shich science could help to unify. In 1988 he recalled 
oddy's Cassandra-like prophecy of the atom 
mb. 
The Greeks had dreams of the Golden Ages of the 
«ast, they had no word for p ; but Gregory had 
‘isions of the Golden Ages of the future, if man 
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would use his new understanding of Nature to good 


purpose. 

His Elihu Root Leoture to the Carnegie Institution 
of Washington, on ‘Cultural Contacts of Soience", 
was the moet finished and carefully argued of all his 
addresses, and it gave the best picture of the run of 
his mind and interests. It deserves to be reprinted, 
as it ig unknown in his own oountry. In it he counters 
the view that scientists are materialists, insensitive 
to beauty and incapable of deep emotion, that the 
scientist’s idea of the evolution of mankind is the 
law of the jungle, ‘Nature, red in tooth and claw". 
Through all his American addresses there runs the 
motive of his favourite quotation from Huxley, his 
dean at South n, in “Evolution and 
Ethics": ‘In place of ruthless self-assertion it 
demands self-restraint in place of thrusting aside, or 
treading down or competition, it requires that the 
individual shall not merely respect but shall help his 
fellows ; ita influence is directed not so much to the 
survival of the fittest, as to the fitting of as many 
as ible to survive’’. 

future of the world depends, Gregory said, on 
the use of science in the spirit of the Sermon on the 
Mount. 

One of the themes of the Elihu Root Lecture was 
the relation of science and literature. He quotes fine 
passages from Kepler and Newton, examplea of 
de Quincy's "literature of power" as contrasted with 
“literature of knowledge", which ''survive because of 
their human feeling naturally expressed”. He quotes 
the famous passage in Wordsworth’s introduction to 
Lyrical Ballads: ‘Poetry is the wealth and fine 
spirit of all knowledge . . . it is the impassioned 
expression which is in the countenance of all science”. 
“Poetry,” says Gregory, “and other forms of literary 
and artistic expression once followed more closely on 
knowledge than they do to-day. . . . Poetry, philosophy 
and science all began life together as children of one 
family. . . . The greatest singers of antiquity were 
the most alive to science.” Then he turns to the 
history of the earliest science, astronomy—‘Tho 
science most closely associated with spiritual feeling", 
and traces its relationships through the ages to 
religion and other reflexions of current thought in 
literature and philosophy. He follows the gradual 
emergence of the conception of law and order to 
Nature and of divine purpose through the study of 
celestial bodies in Babylon, in Egypt and in Greece. 
Then from his knowledge and love of literature he 
illustrates the inspiration that came from man’s 
contemplation of the skies ın the Bible and in the 
poems of Virgil and Lucretius, of Dante, Chaucer 
and Milton. 

Through all this Gregory is tracing the pursuit of 
truth and its high moral and spiritual mftuence in 
whatever fleld it is the motive of action. Soience 
is not to be regarded, ‘merely as a store house of 
facta to be used for material purposes, but as one of 
the great human endeavours to be ranked with arts 
and religion as the guide and expression of man’s 
fearless quest for truth". 

When he returned from America, Gregory collected 
all the materials for his leotures and embodied them 
in a book, “Religion in Beienoe and Civilization”. 
This was published in 1940, but alas nearly all the 
copies were destroyed in an air-raid, and then with 
his energy unabated at the age of eighty, he set to 
work and recast it under the title of “Gods and 
Men”, which was published in 1949. Among the 
many appreciative letters he received about the book, 
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those from Dr. George Trevelyan and Mr. Mackenzie 
King gave him special pleasure. Dr. Trevelyan said 
' he was astonished that one who had given his life to 
science should have been able to take so wide and 
deep an interest in history. “I geo you are & 
age now which makes my wonder of the book all the 
more.” Mr. Mackenzie King, writing just after his 
resignation of the premiership of Canada, said that 
the book had given hm what he most needed— “A 
place of new beginning ; something to restore & true 
perspective”. 


Presidency of the British Association 


In 1939 came the Second World War and Gregory 
had been elected president at Dundee the day before 
war broke out. The annual meetings of the Associs- 
tion had to be abandoned, but the formation of the 
Division for the Social and International Relations 
of Science gave the oppor under Gregory’s 
leadership for & series of erences to discuss 
questions that would be in urgent need of solution 
when the War ended. 'The ideas of the founders of 
the British Science Guild were thus given scope for 
expression and action. There were eight conferences 
in all over which Gregory presided, and at the first, 
on “Science and World Order", he enunciated a 
“Declaration of Scientific Principles’ which was in 
effect a Hippocratic Oath for scientists. 

These conferences kept the Association in action 
during the War and they oertainly achieved their 
object in providing opportunities for the discussion 
of post-war problems. Their subjects covered a wide 
field and perhaps the most successful were those on 
mineral resources, the place of science in industry, 
and soienoo and the oitizen, at whioh Gregory read & 
paper on ''Soienoe and the Press’, in which he 
emphasized the need for continued education on the 
impeot of science on social relations. 

Gregory's was the record presidency of seven years, 
from 1939 until 1946, when he delivered his preei- 
dential address at the first short post-war meeting in 
July. His subject was “Civilization and the Pursuit 
of Knowledge". In it he recurs to the favourite topic 
of his later years, the gradual emergence of civilization 
through the ages and the history of early religion 
with its close association with the heavens. Then he 
outlines the development of the schools of philosoph: 
and the growth of natural knowledge, science in- 
vention. Gregory’s anxiety was the use that man might 
wake of his new and he ends with a moving 
appeal for good and goodness of heart in the choice 
between the i and evil fruita of knowledge. 

His last speech to the Association waa at Birming- 


ham, when he moved the vote of thanks to Bishop, 


Barnes forhis Sunday evening discourse on ‘Science, 
Religion and Moral Judgments”. The Bushop’s 
subject was close to Gregory’s heart and he was at 
his happiest in his appreciation of the address, with 
all his old zest and enthusiasm and his readiness to 
find le mot juste. We saw him for & brief space at 
Edinburgh, where he was taken ill; for & year he 
was an invalid and then ın September 1952 his active 
spirit quietly flickered out. 


Epllogue 
I with the idea of making this lecture mainly 
a study of the times of Richard Gregory, but I 
quickly found those times becoming just a baok- 
ground to the human interest of his life of endeavour 
and success—a success which 18 BO encouraging & 
story in the days when there were few of the eduoe- 
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tional escalators of the present time. I have told the 
story so far as possible in his own words, which were 
80 well chosen. 

Gregory’s long life of nearly ninety years saw the 
most rapid and eventful changes in the outlook and 
fortunes of mankind. First came the battle between 
the evolutionists and creationists and the emergence 
of the liberal interpretation of the Holy Scripturea 
that we know to-day. Next came the gradual 
nition of our social msibility for the human 
-adjustmenta that are in an mdustrial oi 
tion, which has changed so profoundly the sooial 
structure of Britain. Alongside them came that pride 
of discoveries, the electron, the nucleus, the quantum 
and relativity, that have given a fresh insight into 
the nature of matter, of ead of the universe. 
Witt Ga doe eet her euis ae bee 
in response to the ever-reoeding vistas of the oom- 
plexity of the unknown. 

With the advance of knowledge came a new power 
of man over his environment, the possibility of a new 
partnership with Nature in plaoe of the gtruggles of 

itive man. Evolution has moved fast, quiokened 
P uie pedi of two world wars, that have left such 
deep scars behind them. 

Of all this Gregory, so far as science was concerned, 
was the interpreter, or as he oelled himself onoe ‘the 
standard bearer’, and he had ideal qualities for the 
task. He was no specialist, nor m that sense a 
profound thinker; he did not engage in the details 
of polemics. He saw the broad picture and ite human 

ings, for he was easentually a humanist. He had 
the gift of leaderahip—persuasive, resourceful and 
quick in action. He had a ready humour and a fund 
of stories. But above all he was one of the most 
generous of men, generous in his help and gifts, 
generous in his praise, and sometimes too generous 
of other people’s motives. 

Success and recognition came to him in many 
ways and he enjoyed them to the full. It was his 
generosity towards others that made his successes 
such & pleasure for his friends. The honours that 
pleased him most were his knighthood and his 
baronetcy, his election to the Royal Society under 
Statute 12 in recognition of his conspicuous service 
to the cause of science, his election to the Áthenseeum 

under Rule IT, his honorary membership of the Old 
Cliftonian Society, the presentation to Lady Gregory 
and himself from the British Science Guild, ancl 
finally his presidency of the British Association. 

was an optimist: he sew the best in 
and everybody. This made hm sym- 
thetic to new movements, which seldom came to 
finda vain for hate: Perhaps, too, it was partly the 
inveterate old journalist in him peeping out, eager 
for news. From first to last he’ was & member oi 
more than seventy societies and institutions and e 
moving spirit in so many. But it is as the editor om 
Nature that he will be best remembered 1n the future, 
for his wise, shrewd, imaginative guidance that gave 
Nature its unique position in the soientiflo literature 
of the world. The driving force behind all he did 
was his devotion to the interests of science and hi; 
belief in its message for the future. Gregory wrot« 
his own epitaph : 


MY d dress: preached the Gospel of Christ ; 


l of Bocialiam ; 
A iL predch the Gospel of ience, 
But the ethical ciples, of all three are 
ursuit of truth ind righteousness for the 


improvement of man and society." 
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STORAGE OF NORMAL TISSUE GRAFTS 


SYMPOSIUM, under the oha of Dr. 

A. B. Parkes, on the ‘Preservation of Normal 
Tissues for Transplantation” was held in the rooms 
of the Ciba Foundation during March 16-18, 1958. 
Like other colloquia organised by the Foundation, 
its purpose was to provide not merely for the formal 
presentation of scientific papers but also for the 
informal discussion of problems of common interest 
to the participants. The symposium kept olosely to 
the subject deflned by the title; tujnour trans- 
plantation was left aside because tumours are 
‘abnormal’, and the storage of semen because semen 
is not a tissue. 

Tissue storage, for practical medical purposes, i8 & 
storage of spare parts for surgical replacement. It is 
possible to envisage situations in which & patient's 
tissues might be stored for his own future use—for 
example, a surgeon might deliberately remove a little 
more skin than was necessary at an orthodox grafting 
operation, and keep the excess in store in case some 
of the he actually used failed to heal properly 
—but for nearly all practical purposes, storage for 

lacement surgery entas the use of tissues from 
o human beings. This being so, the surgical use 
of stored tissues is bedevilled by the fact that some 
living tissues will not form permanent grafts after 
transplantation from one individual to another. They 
elicit nmmmunity reactions which end by destroying 
them. Problems of tissue storage are thus closely 
interwoven with problems of tissue transplantation 

In opening the scientific Duaci ad Prof. P. B. 
Medawar (University College n) said that 
living akin, when transplanted into positions formerly 
occupied by skin, was probably the most exacting of 
all tissues in this regard; akin so grafted between 
one adult and another did not survive longer than & 
few weeks. Other tissues enjoyed special dispensations 
from the rigours of transplantation ummumnity, the 
nature of which could only be understood if the 
normal próoeeg of immunity were first defined. There 
is no doubt at all that intolerance of homografts had 
the properties of an actively acquired immunity 
reaction, but & reaction of what pertioular kind ? 
A certain combination of properties points unmis- 
takably to membership of that clases of immunity 
reactions of which tuberculin sensitivity and 
sensitization to simple chemical compounds were 
also members. The most recently discovered of these 
properties, so Mitchison had found, was that 
immunity could be passively transferred by living 
cells but not by serum. 5 

A homograft could be made more acceptable to its 
host either by changing the antigenic propensities of 
the graft or by modifying the reaction of its host. 
Under the latter heading, Prof. Medawar outlined 
experiments done in oollaboration with R. E. 
Billingham and L. Brent which showed that if an 
animal were presented with living foreign cells in 
footal life, ita power to react against those cells in 
later life was reduced or wholly abolished. This was 
not due, as had been widely assumed, to an adapta- 
tion of the grafted cells, but to an 10n O 
host, for ‘actively acquired tolerance’, once -estab- 
lished by inoculation of the festus, extended to oells 
freshly transplanted in later life—oells which there- 
fore a no opportunity” to adapt themselves to 
alien soil. 


the. 


Dr. W. P. Longmire (University of California and 
U.8.A.A.F.) proceeded to survey the clinical uses of 
tissue homografts in general. One could make & 
broad distinction between homografts which had to 
be alive if they were to serve & ntly useful 

, and homografts which could aot as & guide 
sometimes & stimulus to natural regeneration 
irrespective of whether they remained alive or not. 
Skin and endocrine glands came pre-eminently into 
the former , of ‘homovital’ grafts. 'Homo- 
statio’ grafts included those of artery, bone, cartilage 
and possibly cornea. Grafts of some of these tissues 
did not even have to be alive on transplantation, but 
corneal grafts which were dead on transplantation 
had not given successful resulte. Dr. Longmire 
mentioned that plastic substitutes behaved differently 
from homostatio grafts : they might be tolerated by, 
but were not incorporated into, the body. Turning 
to experiments on fundamental problems, Dr. 
Lo said that he and his colleagues were 
engaged with studies on the success of skin trans- 
plantation in chicks as a function of age. A small 
proportion of skin homografts were successful when 
exchanged between newly hatched chicks of different 
breeds; but the proportion of successes fell off 
rapidly to zero by the time the chicks were two 
weeks old. By holding the age of the recipient 
constant, it had been found that younger skin had 
somewhat less power to provoke immunity than 
older akin. 
- Dr. J. W. Pate (U.8. Naval Medical Centre) 
adopted Dr. Longmire’s classification of homografts, 
and said that, inasmuch as certain homografts did not 
have to be alive on transplantation, their storage in 
the living state raised unnecessary complications. 
Some storage treatments entailed chemical modi- 
fioation of the grafted tissue; generally, storage by 
freezing or freeze-drying was therefore to be preferred. 
Experiments showed that vitality of arterial homo- 
grafta was not merely unnecessary but undesirable : 
frozen-dned arterial homografts were rior to 
fresh living homografts, and froren-dried bone was 
not inferior to living bone. Frozen-dried skin could 
be used as & homostatio graft for providing a tem- 
porary physiological dressing for raw areas on 
severely burnt patients, in full recognition of tho 
fact that they contained no living cells. Frozen-dried 
skin was &s useful as & living skin homograft for 
suoh & purpose. 
Dr. W. R. Earle (National Institutes of Health, 


.Bethesda) desorbed his methods for cultivating 


tissues in vitro in ities and for long 
periods. Such mass cultures could be started from 
single cells grown in capillary tubes, and might be 
subdivided into sublines which proved to have 

i properties; nor was growth confined to 
‘two-dimensional’ sheets, for the incorporation of 
glass helices into the medium provided & framework 
for solid growth. Dr. Earle had cultivated human 
skin for lj years in vitro, and one such culture 
attained & total area of 1,600 om.?; he emphasized 
the tremendous possibilities for research which such 
materials and techniques now placed at the investi- 
gator’s disposal. 

The second session of the conference was concerned 
with the problem of storing and grafting endocrine 
tissue. Dr. Parkes (National Institute for Medical 
Research) began with & paper by Dr. Audrey Smith 
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and himself on ovarian grafts. Early experimenters, 
he seid, had approached the problem of endocrine 
disregard of immuno- 

loa a E ie rue a e 
wholly justifiable or not, he himself was convinced 
that endoorine homografts were both practicable and 
effective. Ovarian tissues impregnated with 15 per 
cent glyoerol in normal saline and slowly frozen to 
— 190° O. did not deteriorate after & year’s storage ; 
when thawed and transplanted into ovariectomized 
recipients, vaginal œstrous cycles were restored. Rat 
testes, and probably the pituitary, could be stored in 
the samo way, but the adrenal gland had proved 
more difficult. 

This work was concerned purely with the endocrine 
activity of stored ovarian tissue; Dr. R. 
(National Institute for Medioel Research) considered 
the degree to which it retained its dv diu me 
Small pieces of ovary from pines 
Fosen and uter grafted into oldér ved plebi: nearly 
all the ova had disappeared twenty-four hours later, 
but healthy follicles could be identified in specimens 
removed for microscopic examination after 6-10 days. 
These follicles increased in aize with age, and became 
prematurely luteinired. Similar with 
frozen testis material showed that it, too, survived 
such treatment: it remained capable of maintaining 
histologi structure of the seminal vesicles of 
castrated hosts and gave evidence even of sperm 
formation. | 

Dr. P. J. Gaillard (Leyden) recapitulated the resulta 
of earlier experiments of his which showed that 
fostal tissues could acquire differentiated functional 
activity if cultivated in medie derived from ped 
animals. oss Mesa 
eibility of using 
from. foetuses. g endearing originally deriv 
been maintained in culture for seven weeks, Mess 
stages of cultivation being in media derived from 


their recipients. The cultivated tissues 
were lanted into perivascular tissues of patients 
who had own signs of parathyroid deficiency after 


bs cA In & number of such patients the 
cium and phosphorus levels in the blood were 
rapidly restored to the normal. Suoceas was more 
„common in the younger patients ; all the grafts had 
failed in i more than thirty-six years old. 
Dr. P. F. Jones reported that homografts of adrenal 
cortical tissue from rate, not more than two days 
old, could survive in mature adrenalectomized rats 
of & different strain and could keep their hosts alive 
for many months. The grafts were well vascularized 
and looked healthy; their hosts died shortly after 
the removal of the grafta, so showing that the cortical 
tissue was actively secreting adequate amounts of 
hormones. 

The third seasion began with & consideration of the 
storage of blood. The preservation of even the moat 
labile plaams Seng shane Dr. P. L. Mollison (Post- 
graduate Medical.School) said, was relatively simple. 
Transfused leucocytes soon left the eroulauien, BO 
that the principal problem was the preservation of 
red cells. Red cells can be identifled by ther antigenio 
properties ; their average lifespan was about 115 
days. Storage in citrated gluooee at 4° O. gave poor 
- results after about a month; maintenance of a pH 
aie eas ica ee ok cle M UE DONEC mad UE 

hsmolygig without, however, improving 
ered el odia ed. ecg Dr. 
Mollison particularly emphasized the fact that the 
non-oocurrenoe of hemolysis or visible abnormality 
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after storage did not by any means guarantee the 


made possible the use of storage tem far 
below rero, and therefore storage for long iods ; 
but great practical difficulties were introduced by the 


need for removing gtycerol slowly from red cels 
stored in bulk. Although there was always some loss 
GE cee On (shores MK ey [QW eee ‘the 
deterioration did not inorease as storage was pro- 
longed. Dr. Mollison said that transfused red cells 
sometimes failed to survive, and he wondered whether 
a reaction akin to that provoked by living nucleated 
oella could be responsible. 

The best rates for freezing and thawing tissues to 
ensure theit survival, and the ramarkable protective 
powers of glycerol, were all discovered and worked 
out by pure empiricism, sometimes (aa with the 
choice of slow freexing in preference to fast) in the 
face of expert theoretical advice to the 
Dr. J. E. Lovelock (National Institute for Medical 
Research) considered the biophysical of the 
process of freezing and gh: to what a extent 
& reconsideration of the theoretical beckground of 
the process had justi the empirical choice of 
methods. The effect of glycerol was to reduce the 
Wb sees abo dee ae o 

erbe fe protic oper nce ree eyo ite 

among other things on its complete 

ar a ita low molecular weight and free 

passage across cell membranes; very few other 

compounds, if any, had just the right combination 
up cia 

Dr M. Pomerat (University of Texas) bad been 

engaged in &n attempt to interpret the behaviour of 

tissues in bulk during of temperature into 


the of individual . Apparatus had been 
dovincd which made it possible to combine oontinuous 
thermal and photographic recordings of cultivated 
cells—particularty those of human nasal muooea— 
under various conditions of thermal strees. The 
forms of mitochondria and the vigour of intreoellular 
movement were sensitive indicators of & oell's well- 


under such conditions. Describing the effects 
of glycerol, Dr. Pomerat illustrated vigorous 
cytoplasmic bubbling oonsequent n & rapid 
transition from glycerol to normal solutions. 


Pin and nuclear rotation were adso illus- 
; further study would probably show that 
these also served as delicate indicators of departures 
from normality of behaviour. 

Dr. R. E. Billingham (University College London) 
began the fourth session by describing the storage of 
skin. After im ion with g l solutions, 
akin alowly frozen to — 79° O. did noe deterisreté ta 
any way after even ten-months storage; used as a 
graft, it was indi ble from an unstored 
normal akin graft in fine structure, colour, epithelial 

rate, and differentiation of glands and hairs. 

criteria of normality were much more rigorous 
than those based on mere cellular survival. Melano- 
cytes were much more exacting than Malpighian 
cells in their storage requirements, and ahowed DUE 
the advantages of using glycerol particularly 
Skin did not survive desiccation from the frozen state 
below & final overall water content of about 25 per 
cent; claims that mammalian tissues could wrth- 
stand a higher degree of dehydration had never been 
supported by actual estimates of residual water. 
Glycerol, Dr. Bi pointed out, was ly 
toxic; even dissociated epidermal cells could with- 
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stand being suspended in 98-1 per oent glyoero! at 
room tem for half an hour. 

Dr. F. Sanders (University of Oxford) described 
experimenta on the use of nerve homogrefte. Frozen- 
dried homografts were capable of guiding regenerating 
nerve fibres across relatively large ga „in the nerve 
trunks of amall laboratory animals, endonsural 
collagenous tubes being systematically re-populated 
by Schwann cells and fibroblast cells deriving from 
the host. Fresh homografts elicited a typical homo- 
graft immunity reaction in which the vascular 
stagnation was particularly inifnioal to successful 
repair. Results with the use of nerve homografts in 
human beings had been particularly disappointing. 
Dr. Sanders argued that this was because the absolute 
size of such gape was always larger in clinical practice 
than in experimental animals ; since the time relations 
of the immunity reaction were not much different in 
the two cases, and the rate of outgrowth of fibres 
from the central stump much the same, the difference 
was probably due to the fact that in human beings 
the immunity reaction became effective before 
the regenerating fibres reached the peripheral 


The next two papers were concerned with the use 
of arterial homografts, among the most uniformly 
successful and rewarding of all those in clinical use. 
Prof. G. OC. Rob and Dr. H. H. G. Eastoott, of Bt. 
Mary's Hospital, used normal human vessels, removed 
as quickly as possible after death and stored in the 
frozen state. Such grafts gave excellent functional 
Tesulta, the guooems of which depended neither upon 
the viability of the graft a5 transplantation nor upon 
ita length; the new endothelial was formed as 
quickly in long grafts as in short, and accordingly 
inferred that it was formed by cells derived from the 
blood stream and not by creeping invasion from the 
two ends of the graft. Dr. C. A. Hufnagel (George- 


between the suooema of fresh, frozen, or frozen-dried 
grafts, and even frozen-dried heterografts from calves 
and pigs had given olinically satisfactory results. 
But even frozen-dried grafts had to be removed and 
preserved aseptically ; experiments still in progress 
suggested that ethylene dioxide was an efficient 
sterilizing agent which produced no signifloant 
alteration in the fine structure of the grafts. 

In olinical practice, transplantation of the cores 
must always of necessity homoplastio, and it is 
now quite widely known to enj aea armeene 
high expectation of success. B. W. Ryoro 
(Hast Grinstead) analysed the oriteri& of success, 
Mere healing, and even the restoration of trans- 
lucency, were not enough: there must be im- 
provement of vision, if the graft were done 


for other than purely coametio or to 
the oornea for a later ing. 
grafts were safer and y mote suo- 


oeenful than fall-thickness grafts, in which the danger 
of infection became serious; but he believed that 
the optical virtues of the latter might be combined 
with the safety of the former by means of & ‘flanged’ 
graft, or full-thickness centrally but with a thinned 
rim. Mr. Rycroft believed that corneal grafts were 
replaced by the tissues of the host ; but heterografta 
were generally unsuccessful, and plastio substitutes 
ineffüoacious. One of the chief practical difficulties 
was over supply. The Cornapl Grafting Bill of 1952 
had now at last made it possible for eyes to be 
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bequeathed after death, and such eyes might be 
stored for perhaps two weeks under liquid paraffin ; 
but a method of semi-permanent storage would 
clearly be of the greatest value. 

The proceedings ended with Dr. W. R. Strong's 
(U.8. Naval Medical Centre) description of the working 
of the U.8. Naval Tissue Bank, instituted in 1949. 
The Bank made use of tissues aseptically removed 
after death and stored after desiccation from the 
frozen state to leas than l per oent residual water. 
Skin, bone and blood-vessels were systematically 
removed im accordance with an exacting routine and 
stored after drying in sealed glass vessels. Frozen- 
dried bone, even in the form of coarse granules, had 
given encouraging clinical results, and so, in their 
more limited experience, had blood-vessels. Frozen- 
dried akin was used purely as a temporary DES Noe 
logical dreeming : ib relieved pain, controlled the 
of tissue fluide, and reduced the risk of infection. 


The impressions left in the mind of one participant 
were these. ‘Homovital’ grafts (homografts 
must be alive on transplantation and must remsin 
so if they are to serve & useful purpose) are & well- 
iré pues Sad The use of skin homografts in 

ico must await & fuller analysis of the 

Mrd: Lo ADAC eS NOISE oen De 
made to tolerate them. Such methods have already 
been discovered; bub they are not yet olinically 
applicable, and it is not likely that anything but 
ee ee ee ee Endocrine 
omografts sometimes succeed, and treatment of 
deficiency by hormones has not yet stolen 

all the thunder their use might one day oeuse. At 
the same time, ib would be unfortunate if the dis- 
pensation which allows them sometimes to survive 
where homografts of other tissues fail were not made 
the subject of thorough scientific analysis; the 
theory of endocrine homografting as such can at 
present only be pieced together most incompletely 
from research conducted with only endocrinological 
or clinical purposes in mind. Tissue storage will 
become of ical value when the difficulties of 
transplantation have been overcome. The storage of 
skin offers no particular difficulty; nor that of 
certain endocrine tissues—at least if ambitions fall 
short of storage in perpetuity. The different endocrine 
tissues may raise their own storage difficulties. 

*Hamostatio' grafts are a leas well-defined category. 
Some must apparently be alive on transplantation, 
but need fot remain go; others may be dead from 
the beginning ; vic Ree ely eae stimuli 
for regeneration which aie nor Pe imparted by 
plastio replacements ; all require that a 
certain integrity of fine organisation should be main- 
tained. The outlook for -dried arterial grafta 
is most encouraging, and it may not be too rash to 
pay that the practical problems raised by their 
storage and use are now in principle solved. Bone 


to 100 per cent success : 
surgeon, it is at present the tissue for which 
storage methods are badly in arrears of methods of 
transplantation. Scientific workers can help the 
ophthalmic surgeon by devising efficient storage 
ee ee ee 


oooagional failure of corneal homografts after 
eee mising beginnings: such failures may prove to 
of immunological origin. 
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RADIO AND THE CORONATION 


ORONATION Day, June 2, was marked by the 

application of the whole of the modern technique 
of sound and television broadcasting to enable a vast 
number of people throughout the world to be in 
constant touch with the proceedings in London during 
this eventful day. In the first case, the resources of 
the B.B.O.'s sound b service were utilized 
to the full in providing, for & continuous period of 
seven hours, a direct commentary on the Queen's 
Procession from Buckingham Palace to Westminster 
Abbey, the servioe and ceremony of crowning in the 
Abbey, and the subsequent State Procession through 
London. This programme was provided as an 
integration of the desdriptions given by expert oom- 
mentators at nine pointa along the route and inside 
the Abbey and ita Annexe. Apart from the radio 
transmission, this was relayed through 
loudspeakers to the many thousands of people who 


lined the route, so that in addition to seeing the 
procession. when. it them, they could follow by 
verbal description entire course of the proceedings. 


For the home sound broadcasting service, thirty- 
seven tranamitters were used, with an additional 
forty-eight stations for the B.B.O.'s external services, 
by reception from which several hundred looal stations 
relayed the programme regionally in many parte of 
the world. This involved the use of forty-three 
languages by the B.B.C. i the day: and 
furthermore, in order to satisfy needs for world 
coverage, the Corporation provided about a hundred 
positions, with suitable ‘affects’ microphopes, in the 
Abbey and along the processional route, for the use 
of other commentators. In this way & continuous and 
very effective sound picture of the Coronation pro- 
ceedings was made available to countless millions of 
people in all parte of the world, and the many 
congratulatory reporte received show that it was 


Television 


But Coronation Da was also a historio event in 
the development of ion in Great Britain. For 
the first time in history, not only the State Procession 
but also the whole of the actual ceramony of crowning 
inside the Abbey could be seen by millions of viewers 
all over the country through the television service of 
the B.B.O. With the aid of five cameras inside West- 
minster Abbey and several others at various pointe 
along the processional route, the television audiens 
was enabled to follow the whole of the day's 

ings. All the television transmitters of the B.B.C. 


were in use, inoluding the supp stations 
recently brought into service in the ‘hoods 
of » Brighton and Newcastle. In addition to 


private viewing on domestic receivers, Many arrange- 
mente were made for the benefit of larger audiences 
in halla, hogpitals and other places. These included 
the Festival Hall in London, where the presentation 
of the entire seven-hour programme on & full-size 
cinema screen was as excellent, and may 
be taken to record the arrival of television technique 
at the stage when it is available for the theatre-going 
publio. 
Television to the Continent 

The television service was not, however, oonfined 

to viewers in Britain. Following the experience 


gained last July, when for a week the B.B.C. broad- 
oast part of the daily television programme from 
Paris provided by  Radiodiffusion et Télévision 
Françaises, this time the British programme waa 
tranamitted by a series of radio links to the continent 
of Europe. In Paris the 405-ine signals from London 
were converted to 441 and 819 lines for re-transmiasion 
by the television stations at Paris and Lille; and at 
Breda, in Holland, arrangements had been made by 
the P ion to convert the British video 

into a 625-line signal. This was then taken 
by additional radio links to the Eimdhoven and 
Hilversum television transmitters in Holland; and 
also fed into the network recently set up 
by the Nord Rundfunk to lmk up the 
five or six television stations of that administration 
in Western Germany, including Berlin. The acoom- 
penying sound was tranamitted inde- 
pendently by cable to the Continental organizations, 
where either the oould be used or 
this could be translated by local commentators. This 
enterprise for the international relaying of television 
Dn ee eee eee Tens 
of thousands of French people saw the Coronation 
ceremonies on television screens either in private 
houses or in the many windows and booths im Paris 
where television receivera had bean set up in shops 
and newspaper offices. 


Service to North America 


The technique of the subject has not yet advanced 
to the state where & direct television servioe can be 
established across the Atlantic to the vast potential 
numbers of viewers in North America on such an 
occasion as this. Careful examination had been made 
during the past year or more of proposals to relay 
the vision signals from high-ffying aircraft or over & 
series of radio links, but even the vast resources of 
the United States broadcasting organizations could 
not render this a practical means of getting & direct 
‘live’ view of the Coronation proceedings. An attempt 
was made in New York to receive the British tele- 
vision si by direct transmission, but nothing 
suitable for introduction into the American television 
service was obtained. Failing this, the most rapid 
means of letting American viewers see the proceedings 
in London was by facaimile. or photo-telegraphy 
transmission. Within twenty minutes of the crowning 
of Queen Elizabeth, pictures of the scene in Weat- 
minster Abbey were being aent direct from London 
into newspaper offices throughout the United States ; 
and these pictures were transmitted over the tele- 
vision networks, so that millions of people throughout 
the United States could follow the ceremonies with 
the aid of the service of the B.B.O., which according 
to The Times correspondent ''was received with 
unfailing power and clarity". 

Furthermore, as the next best substitute to a ‘live’ 
television service, the two major American broad- 
casting networks (National Broadcasting Company 
and Columbia Broadoasting System) had Coronation 
films flown soros the Atlantic in & Oanberra bomber 
to Newfoundland, where other aircraft were waiting 
to take the fllme on to distribution points in the 
television networks of Canada and the United States. 
In this way viewers in America were, owi 
the difference in local enabled to have ir 
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own view of the Coronation proceedings on the same 
afternoon as the eventa took place in London. 


General Appreciation 


In one respect only does television technique on a 
public service basis lag behind the possibilities of the 
cinematograph film. The pictures are still presented 
in black-and-white, whereas anyone who witnessed 
the actual State procession will agree that the pomp 
and splendour of this could only be given an adequate 

raisal by a presentation in full colour. In spite 
of this limitation, however, the radio correspondents 
of the daily Preas have had nothing but praise and 
glowing terms of appreoiation for the magnificent 
service given by the B.B.O. and all those connected 
with thie organization, for an outetanding achieve- 
ment in the history of broadoasting and television. 


NEWS an 


Physical Chemistry at Manchester : 
Prof. Geoffrey Gee, F.R.S, 
Pror. Gxorrggy Gmr, who has recently been 
appointed to the ohair of physical chemistry in the 
niversity of Manchester in succession to the late 
Prof. M. G. Evans, was born at Disley, Cheshire, and 
received his early education at New Mills Grammar 
School under the ip of Mr. W. A. 
Whitton. In 1928 he entered the Honours School of 
Chemistry in the University of Manchester under 
Prof. Arthur Lapworth ; here he obtained the B.Bo. 
and M.Bo. degrees and did two years work on electro- 
ospillarity in the Thomas Graham Colloid Research 
Laboratory. In 1938 he joined the staff of the Dye- 
stuffs Group of Imperial Chemical Industries, Ltd., 
and for flve years he worked in the Department of 
Colloid Saienoe at Cambri in association with Sir 
Eric Rideal and later with Prof. H. W. Melville. 
I this period, alone or in oollaboration, he 
publi more than a dozen papers of a pioneering 
type on two main topice—oxidation and polymer- 
ization reactions in monolayers, and the kinetios of 
polymerization in the liquid phase. In 1988 he joined 
the British Rubber ' Research Association, 
and in 1947 he was appointed director of research in 
the Association. His publications in this period deal 
with olefin oxidation and, more especially, with the 
thermodynsanios of polymer systems, in which subject, 
again, he did pioneer work which has led the way to 
a oloser relation of thermodynamic properties to 
maoro-moleoular structure. Prof. Gee was elected a 
Fellow of the Royal Society in 1951 and in 1952 was 
awarded the Colwyn Medal by the Institution of the 
Rubber . His return to his old University 
is warmly we especially by those who 
remember him there in his student days. 


Mathematics at Dundee : 

Pror. A. M. Maosmara has been installed in the 
chair of mathematics at University College, Dundee 
(University of St. Andrews). Prof. Macbeath, who is 
twenty-nine, was educated at the Royal Academical 
Institution, Belfast, the Queen’s University of Belfast 
and Clare College, Cambridge. Graduating with first- 
class honours in mathematics at Queen's in 1948, he 
served from then until the end of the War as a junior 


administrative offloer in the Foreign Office. At 
Cambri he was a Wrangler in Part 2 of the Mathe- 
matical Tripos in 1946 and gained a mark of distinction 
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On the technical side, some thirteen hundred 
additional sound circuits and more than a hundred 
vision circuits in and around the London area were 
provided by the Post Office Engineering Department, 
working in co-operation with the B.B.C. engineers. 
It is probable that only those aloeely connected with 
the technical and programme sides of broadcasting 
can appreciate the immense complexity of the circuit 
and other arrangementa necessary to collect together 
such magnifloent programme material and disseminate 
it to the entire satisfaction of the recipients, public 
and private, all over the world. 

Whatever may be the future of British broad- 
casting, there is no doubt that, on this oocamion, the 
B.B.C. lived up to the reputation, acclaimed by many, 
of presenting the best publio broadcasting and 


television service in the world. 


d VIEWS 


in Part 8 in the following year. After a year’s research 
at Cambridge on the geometry of numbers, he was 
awarded & Commonwealth Fund Fellowship in 1948. 
With this fellowship he continued his researches in 
number theory for two years at Princeton University, 
obtaining the degree of Ph.D. in 1950. On his return 
to Cambridge he was elected to a fellowship at Clare, 
where he worked until October 1951; he was then 
appointed to a | in mathematics at the 
University College of North Staffordshire. In the 
following year he was promoted senior lecturer and 
played a major part in framing the courses in pure 
mathematica in the new College. Prof. Macbeath’s 
contributions to pure mathematics are already sub- 
stantial, and there is no doubt that he will add to 
them during his tenure of the chair at Dundee. 


Everest 


Onm of the great challenges to the spirit of 
human endeavour in tbe field of exploration and 
determination to beet natural obstacles waa over- 
come on May 290, when E. P. Hillary, of New 
Zealand, and Sherpa Tensing Bhutia, of Nepal, 
had reached the summit of Mount 
Everest. This fime achievement by the members of 
Oolonel H. O. J. Hunt’s expedition is a noteworthy 
climax to & long series of attempts dating from the 
reconnaissance of 1921, and, with the news coming 
on the eve of the Coronation, the British people 
oan take more than especial pride that their country 
has engineered this success. However, mountain- 
eering, like science, is not a purely national affair, 
for it is practised by many peoples and, like science 
again, builds on the successive experience and 
knowledge gained by previous generations. First 
of all, tribute must be paid to the Sherpa portera, 
without whose and endurance this year’s 
expedition—and all the previous ones—oould never 
have started at all; to them, too, falls the honour 
that one of their number made the final sasault. 
The route followed this year is the comparatively 
new one from the south, first reconnoitred by 
Mr. Erio Shipton’s party in 1951. The pre-war 
attempts were all on the northern side by way of 
Tibet, but that country is now closed to foreigners 
whereas, paradoxically enough, Nepal, whioh pre- 
viously had been & forbidden country, now permita 
the passage of expeditions. The favourable reporta 
of Mr. Shiptcn encouraged a Swiss team to make a 
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serious last year, and they were almost 
suceeseful, for M. Raymond Lambert and the same 
Sherpe Tensing got within 800 ft. of the summit. It 
is & great tribute to the Swiss party that, in the true 
spirit of mountaineering brotherhood and international 
co-operation, go characteristio of their country, they 
imperted all the hard-earned details of their climb to 
this year’s expedition. 

Finally, mention must be made of the part science 
and technology have played. It is no belittlement of 
the prowess of the olimbers to say that without 
oxygen they would never have succeeded, and this 
yeer has seen the i t of the ‘open-circuit’ 
oxygen & and the novel development of a 
‘closed-circuit’ gy medi: incidentally, it has been 
reported that the aseault with the latter type was 
unsuccessful and that Hillary and Tensing, who were 
the second pair to make the attempt, used ‘open- 
circuit’ masks. Then again, the developments i 
the past decade and more of synthetic materials, 
the experience gained of the physiology of human 
exposure and acclimatization, together with other 
recent advances of soience and medicine, have all 
played their part. Nevertheless, any expedition 
reduces in the end to a battle between man and 
Nature, and rash indeed would he be who would 
prophesy that in future man will always be the 
victor. 

It has since bean announced that Mr. Hillary has 
been made K.B.E. and Colonel Hunt has been created 
& knight; Sherpa Tensing is not & British subject 
and the question of recognition of his achievement is 
under discussion. 


The Wiles Lectures at Queen's Unliversisy, Belfast 
Tua Queen's University of Belfast has received a 
gift of £7,500, to be spent over the next 7—10 years, 
to ote the study of the history of civilization 
and to enoourage the extension of historical thinking 
- into the realm of general ideas. The gift is from 
Mrs. Austin Boyd, of Cultra, Oo. Down. It is to 
be used to endow an annual series of about four 
lectures, to be known as the Wiles Leotures, in 
memory of Mrs. Boyd's father. The purpose of the 
endowment is not to popularize history, but rather 
to invite a few historians of distinction to reflect on 
the wider implications of their work, and to embody 
their reflexions in the lectures and in a book. It is 
hoped that the Wiles Lectures will bear fruit in two 
ways: on one hand by enoouraging some younger 
historians to enter the difficult fleld of research into 
the history of ideas; and on the other hand, by 
broadening eventually the besis of the teaching of 
history in schools, so that more emphasis is put on 
supra-national than on national movements. The 
benefactrees hopes to make a further gift to the 
Queen's University go that the purpose of the endow- 
ment may be oontinued beyond the i 
period of 7-10 years. In administering endow- 
ment the Queen's University wil be advised a 
oommittee inoluding ita own feasor of m 
history, together with two olars to be invited 
from other universities. 


Natural Gas In Britain 

AT & recent meeting of the Institution of Gas 
i , Sir Harold Smith, chairman of the Gas 
Council, stated that an intensive, large-scale search 
for natural gas in Great Britain is to begin m the near 
future. Thesupply of good ing ool is decreasing 
and becoming more difficult to win, and therefore every 


NATURE 


VOL 171 


June 13, 1953 


possibility of developing methods of using coals nor- , 
mally considered unsuiteble for carbonizing by ortho- 
dox means should be considered ; further, the efficiency 
of existing carbonizing processes should be improved. 
But this is not for the urgency in these 
matters is dictated by rapidly increasing cost of coal, 
and it is necessary that investigation into new sup- 
plies of gas from natural sources should be under- 
taken. In co-operation with the Anglo-Iranian Oil 
Oo., Ltd, the Gas Oouncil is proceeding with a 
scheme of exploration for natural gas in Britain 
estimated to last about five years. No rosy vista of 
commercial success can be envisaged, judged by past 
records, of which Heathfield, Sussex, is the olaasio 

le. None the lees, & search sufficiently wide 
and ly spread in Britain will at least settle once 
and for all this controversial problem of the occur- 
Tenoes of natural gas, and to this extent the schemes 
appears justifled. 


Glass In Chemical Industry 


Grass has for many years held pride of place in 
the fleld of laboratory apparatus, and in recent years 
ita use is being extended to chemical industrial plant 
where the dimensions are on & very much larger 
scale. For the supply of laboratory glassware (mainly 
heat-resistant borosilicate ) & well-known name 
is Quickfit and Quartz, Ltd., a firm which haa built 
up & ion in the manufacture of ground-glass 
Sad GETA conical jointa, whereby 

licated pieces of can be built up from 
& i small n of standard nents, 
The firm started before the Seoond World War at 
King’s Norton, near Birmingham, and in 1946 trans- 
ferred moet of its work to Stone m Staffordshire (see 
Nature, 164, 907; 1949). Production at Stone is now 
in full swing. 

The latest developments at Stone are mainly in the 
fleld of large pieces of glassware, and one of the most 
interesting processes that has recently been put into 
opea is the electrio welding of large joints. 

ugh this process is well known in the United 
States, where electricity is much used and the gas 
i is small and, being based on natural gas, is 
not suitable for glass-working, the method has only 
been recently introduced mto Great Britain. The 
method is at present only suitable for jointe of a 
simple shape, such aa putting on the neok of a flaak, 
but the dimensions can be relatively big (for example, 
20-30 om. diameter). The two parta to be joined are 
mounted on & glass-working lathe, brought almost 
together and rotated between electrodes placed at 
opposite ends of & diameter. The electrodes are 
hollow and carry small whioh heat up the 
glass and thereby reduoe ita electrical resistance from 
the order of megohms to thousands of ohms. The 
current is then switched on from a 120-ko./s. generator 
of 25 kVA. output. The current passes over the small 
gaps from the electrodes and flows through the glass, 
heating it uniformly through the body of the work 
but at the same time over an annular volume that 
is very narrow. The power factor is usually 0-5—0.8, 
and when the joint is made.and the glasa molten the 
current is about 8 amp. at about 10.kV., some 12 kW. 
being dissipated in the glase. The of the 
generetor is not critical ; but at 120 ko./g. the voltage 
can only burn and not electrocute in the event of an 
aocident to an operator. The main advantage of this 
method is the uniform heating through the glass and 
the small volume of heating as compared with large 
gas-flames, which heat only on the surface and over 
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a wide area, and for eleotrio-welded jointa the sub- 
sequent annealing process (which is very time- 
consuming) is much easier. 

Radlophysics Laboratory, Sydney 


Onm of the Divisions of the Commonwealth 
Scientiflo and Industrial Research Organization of 
Australia is the veg aah Laboratory, situated 
in the ands of the University of Sydney, and the 
chief of the Division is Dr. E. G. Bowen. The four 
main flelds of research in the Laboratory are radio 
astronomy, cloud and rain physics, automatic com- 
putation and the development of radio aids to 
navigation, and in a very attractive and well- 
illustrated brochure, entitled ‘Research Activities 
of the Radiophysios Laboratory” (pp. 36. Mel- 
bourne: C.8.1.R.0., 1952), a brief account is given 
of the Laboratory’s current work under these four 
separate headings. The section on r&dio-astronomy 
is mainly concerned with the study of radio noise 
from the sun and outer space. The design of a new 
solar radi , now under construction, 
which is to oover the -rango 40-240 Mo./s., 
and a $2-element interferometer, which will be used 
at decimetre wave-lengths for the location of sources 
of solar radio noise, are described. Investigations to 
determine the positions and characteristics of discrete 
sources of coamic noise and the techni involved 
are discussed, and an interesting study is outlined of 
the tem ture and structure of the ionospheric 
D-layer an application of a method first used in 
radio astronomy to measure the thermal emission 
fram the solar corona. The study by micro-wave radar 
of rain formation and cloud-seeding experiments 
for rain-making are the main items in the rain and 
cloud physice section, and details of the binary type 
Mk. I digital computer which has now been in use 
for about & year are given in the section on automatic 
computation. In the final section, dealing with radio 
aids to navigation, are described two short navi- 

tional aids, the “Distance Measuring Equipment” 
or aircraft and the ‘Multiple Track Range” pro- 
viding & number of flight tracks to and from an 
airport, and, in addition, a recently developed micro- 
wave direotion-finding i 
wave-length of 8-2 om. 
of each section are terminated by a detailed list of 
ee pepers published by its members during 

18- 52. 


mrena College of Sclence and Technology, 
ndon : Report for 1951-52 


Tue forty-fifth annual report of the Governing 
Body of the Imperial Coll of Boienoe and Teoh- 
nology, London, oovering year ended July 81, 
1852 (pp. 60; from the Co 1953), refers to the 
start bemg made on the new ding for the Aero- 
nautica Department, although the steel allocation 
was at that time bemg awaited. The creation of 
laboratories for dressing in the Bessemer 
Laboratory was nearing completion and a «mall 
extension of the Department of Metallurgy was being 
made in the same buildmg. The space available for 
expansion in the South Kensington area has been 
increased by purchase of the freehold of the property 
at 179 Queen's Gate, and an additional twenty-eight 
acres of land contiguous to the Field Station at 
Silwood Park, Sunninghill, have also been purchased. 
A series of lectures on general subjects for first-year 
undergraduate students waf organized by the Dean 
of the City and Guilds College during 1951-52, and, 
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with the London School of Economics and Political 
Science, joint postgraduate studies in technology, 
economics and administration have been arranged 
for the session 1952-58. As a further experiment in 
co-operation between academic staff and students, 
the College hours are being varied so as to leave two 
hours (12.80 p.m.—2.30 p.m.) on Tuesdays and Thurs- 
days entirely free from organized College studies. 
On each of these days & joint committee of staff and 
students is arranging functions such as discussion 
talks by outaide experte, conocerte of chamber musio 
and generel entertainments organized by student 
societies. Besides the statement of accounts and 
details of teaching and administrative staff changes, 
appendixes to the report inolude a list of publications 
during 1951-52, arranged under departments. 


Dry Rot In Wood 
A yora edition of “Dry Rot in Wood”, 
Bulletin No. 1 of the Forest Products Research 
Institute, by K. 8t. G. Cartwright and Dr. W. P. K. 
Findlay, has been issued under the auspices of the 
t of Boientiflo and Industrial Research 
(pp. 864-8 plates. London: H.M.8.0., 1952; 2s. 
net). It is said that dry rot has become very much 
more prevalent durmg the past decade, though 
whether this is 80 has not been proved ; nevertheless, 
there must be many people who are acquainted with 
the appearance of dry rot in the house in floor- 
boards and other woodwork. The attack is caused 
by Merultus lacrymans ; moisture is necessary, and 
strands of the fungus can transport the moisture 
so that it can rot moderately dry timber once it 
has got & hold. Dry rot spreads easily. Like the 
white ant of the tropics in ita search for timber, 
the fungus is said to be able to pass through brick 
or stone walls via the mortar. As to methods to 
combat it, the council of perfection is to have no 
damp spot anywhere in the house. ‘Leaky gutters, 
cracked pipes and so on should be repaired imme- 
diately. Cellars should be kept dry." Are all these 
precautions possible these days? There is often & 
considerable delay before repairs to ing roofs, 
Pipes, eto., oan be effected, and, though it may be 
feasible to keep a amall cellar dry, in country houses 
where the oellarage may be of fair size it would be 
very expensive to keep them heated throughout the 
winter; and, in the case of the wine cellar, the 
cherished wine would be ruined. Nevertholesa, this 
edition of the bulletin has been thoroughly revised, 
and in houses of any size ib should be regarded as 
indispensable. No simple practical remedial measure 
is apparently yet available. 


Metals In the Service of Man 


In the Museums Journal of May 1963, Mr. A. R. 
Hutchieson describes the modern treatment of the 
non-ferrous metals at the Royal Scottish Museum, 
Edinburgh. This has been arranged as a panorama 
of metals in the service of man. Beginning with a 
brief survey of their discovery and early uses, this 
is followed by an attractive introduction to the 
more technical exposition of modern extraction 
methods, processing and applications. Bold, colourful 
maps and diagrams are used, and by an imaginative 
selection of characteristic three-dimensional material 
the display has atmosphere and life. Aluminium, 
magnesium, nickel, copper, tin, lead and zinc have 
been dealt with, and the growing popularity of tha 
new display with visitors indicates that the method 
of presentation has been successful. 
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Deep-Sea Floor and the History of the Earth 


A SYMPOSIUM on the ‘ Floor and the 
History of the Earth" has been by the 
International Jomt Oommission on Oceanography of 
-the International Counoil of Boientiflo Uniors and 
will be held at the Uni 


Gasca and itcr &nd the International Union 
of . Biological Sciences are represented. on this Oom- 


: ), 0. W. Corona. Sai N; 
L. Fage (Franoe), Ph. H. Kuenen (Holand), H 
Pettersson (Sweden 


. The main object of the Commission 
is to stimulate international collaboration in funda- 
mental research on deep-sea problems, through recent 
developments in electronios, physics, chemistry and 
biology, combined with technical advances in detailed 


surveying and sampling of the d floor, which 
have made possible & new level of scientiflo under- 
standing of the deep sea. 

“Merck Fellowsh! 


of the Canadian National Re- 
search Counci ' 


THREA octorate research fellowships, en- 

Sake and Co., Ltd., have been awarded 

by the National Research Council, Ottawa. The 

awards, which total 11,000 dollars and travel 

allowances, with an extra 500 dollars to each 
institution concerned, to help pay for 


(Universities of British Columbia and Toronto), 
out Pee eye eS ee Oh OE, 

; Dr. G. D. Fasman (Univer- 
sy o Alberte aud She: Calais dustitute of Leck: 
nology), alkaloids and nucleosides, at the Technische 
Hochschule, Zurich, under Prof. V. Prelog; 
B. A. Gi (University of Montreal), reactions of 
free radi in solution, at the University of Oxford, 
under Dr. W. A. Waters. 


Association of Applied Biologists i ; 


Dr. 


Taun offlcerg and council for 1958—54 of the Associa- . 


tion of Applied Biologists is as follows: Presideni, 
Prof. W. Brown ; Vice-Presidents, Mr. R. W. Marah 


Barnes; A , Dr. R.K. 8 
Wood llege of Science and Technology, 
London, rod Honorary Seoretary, 
Dr. L. B ; Honorary Editor of the Annals of 
Applied Biology, Mr. R. W. Marsh; H 


, Prof. J. B. 
D. W. Fenwick, Dr. R. M. Greenslade, Dr. I. ; 
Dr. W. F. Jepson, Dr. M. A. Keay, Dr. A. H. 
MoIntosh, Mr. B. D. Moreton, Dr. I. W. Prentice and 
Dr. A. F. Poenette. _ The Aseooiation celebrates in 
1954 the fiftieth of its founding, and to 
mark the occasion & series of will 
be held during September 18-17, 1954, to which a 
number of distinguished goientiflo workers from over- 
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seas will be invited. A jubilee fund for the expenses 
of this meeting was started in Deoamber 1952; 
further contributions to this fund should be addressed 
to the treasurer of the Association. 


University of London: Appointments 


“Taw following appointments in the University of 
London have recently been announced : Dr. G. O. 
Jones, reader in 


research 
Fellow at Jesus College, Cambridge, to the University 
readership in- œ tenable at Weatfleld 
College. Tho diis df reader dn roétheiuados in the 
University has been conferred on Dr. C. A. Rogers 
in respect of the post held by him at University 
Oollege, London. 


Announcements 


Sm Jomw Ruse, formerly director of Rotham- 
sted tal Station, has been elected a foreign 
peter Or pe finm. nadony ot enbe nd 


pa Peaasi GUNER, director of the Hoole dee 
correspondant 


in succession to the late Prof. L. Lapioque. 


Tum Institute of Fuel has awarded ita Students’ 
Medal and Prixe for 1952 to B. H. Holland, of the 


SPARE a AIRE tes. e". 


Ds. Davi» R. GODDARD, professor of botany in 
the University of P , bas been elected 
editor-in-chief of Plant Physiology, the journal of the 
American Society of Plant Physiologists. 


Tan Committee of Privy Council for Agricultural 
Research and Nature Conservation has re-appointed 
Lord Rothschild as chairman of the ioultural 
Research Council for a further term of years. 
It has also approved the appointment of Prof. 
Stephen J. Watson as deputy ahairman of the 
Counoil. 


M». R. O. WonzrER, who has been & member of 
the research staff of the British Hydromechanice 
Research Association since its formation, has been 
appointed deputy director of research in the 
Association. 

Tum following have been sppointed lecturers in the 


Society is prepared to consider 
applications for small grante in aid of research in 
marine biology or oceanography at a 
laboratory during the year June 1953-June 1954. 
Applications, aooompenied by details of the proposed 
research, should reach the bonorary secretary, Mr. 
N. B. Marshall, British Museum (Natural History), 
London, B.W.7, before the end of June. ‘ 


ERRATUM. In. the communication ‘Difference 


between the Distribution of Neutrons and 
Protons in Atomio Nuolei" (Nature, May 80, p. 079), 
paragraph 2, line & for “1+0(r/r,)"’ read 


[1-Fb(r/r,)*"”. 


xo 4s» June 13, 1953 
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PHYSICS OF THE SOLID STATE 
PHYSICAL SOCIETY SPRING MEETING 


HE spring meeting of the Physical Society was 
held in the Physics Department of the University 
of Leeds ; the president of the Society, Prof. R. Whid- 
dington, was in the chair. The meeting was devoted 
to several topios under the generel heading of ''Some 
Aspects of Solid State Physios" and waa well attended, 
some hundred and eighty people being present. 
Introducing the first session, “The Analysis of 
Magnetization Curvee", Prof. E. C. Stoner (Leeds) 
related such curves with the general characteristics 
of ferromagnetics and the main processes by which 
change of magnetization may oocur; these latter are 
changes in intrmsic magnetization, rotation of 
domam magnetization vectors and movement of 
domain boundaries. Much is now known of these 
processes individually, but the statements made 
about their relative contributions to a change along 
a magnetization curve of an ordinary polycrystalline 
material are little more than plausible guesses. By 
an 'analymis of magnetization curves’ is 
a determination of the taking place; this 
oan be achieved by & suitable combination of experi- 
mental measurements and theoretical reasoning. 
Measurements of the reversible susceptibility, together 
with the ordinary magnetization curve, enable the 
reversible and irreversible contributions to be separ- 
ately determined. Investigation of the thermal 
changes accompanying adiabatic magnetization, on 
eppropriate analysis, gives & quantitative indication 
of the contributions from the various elementary 
. The analysis oan be made more nearly 
complete if that part of the thermal change associated 
with the reversible p oan be separately 
determined ; per ne mAT abion 
jr experimental work will 


a 
fiat io Sly thera eb ds eco ediy dros ta 
rotations and changes in intrinsic magnetization, 
The magnetic and thermal changes in moderate and, 
to a large extent, in low fields oan be satisfactorily 
co-ordinated, but the detailed imterpretation of 
the behaviour in high fields presenta greater 

Prof. L. F. Bates (Nottingham) then 
description of the method of measuring 
of ferromagnetic rods in low and moderate fields. 
Exemples were given of earlier measurements and 
their interpretation in terms of the Btoner and 
Rhodes theory in which the thermal changes due to 
the pepe a e effect are subtracted 
from the o changes and the differences used 
to calculate an important coefficient. Prof. Bates 
discussed the valuea of this coefficient for many 
metels and alloys, and showed some results for cobalt 
in which the reversible and irreversible thermal 
changes had been separated in & simple manner and 
the coefficient in calculated. Measurements on & 
‘Ferroxoube’ were described, and these ahowed 
that the thermal changes accompanying magnetiza- 
tion were in this case almost due to changes 
in intrinsio magnetization. Finally, he compared the 
results of high fleld on ‘Alnioo’ with 
the theory grven by Rhodes of the heat changes in 
an idealized ferromagnetio of high coercivity. 


Ve & 
tem- 


An &ooount was given by Dr. R. 8. Tebble (Leeds) 
of the separation of the processes involved in the 
magnetization of a ferromagnetio at low flelds from 
measurements on the reversible change in magnet- 
ization with tem . The contributions of 
rotations of the magnetization vectors, and ch 
in intrinsic magnetization, have been estimated for 
annealed nickel, and it is probable that the effect of 
boundary movements can also be estimated. The 
agreament in high flelda with the measurements of 
Bates and Davis was shown by Dr. Tebble to be 
good. He suggested that, if the appropriate measure- 
ments can be made on one ir under carefully 
controlled conditions, it should be possible to extend 
this work to & separation of the reversible and 
irreversible of the to-caloric effect. 

Prof. W. Suckamith (Sheffleld) stated that the 
magneto-calorio effect in high flelds probably con- 
stitutes the moet useful and reliable method for 
tracing the variation of spontaneous magnetization 
with ture and has only been applied fully 
to the case of nickel. A method of measuring the 
amall rise of tem: with accuracy has 
been developed. i resulta for oopper- 
nickel alloys have established & new feature in the 
non-linear relation between the rise of tem ure 
and the square of the magnetization above Curie 
temperature, while the tail of the spontaneous 
magnetization curve attributed to fluctuations by 
some writers is certainly not greater than for pure 
ferromagnetics ; in the case of ferrites it becomes 
almost non-existent. 

Mr. K. L. Hunt (Leeds) described a mathematical 
extension of the collective electron theory of ferro- 
magnetism in which the energy sasociated with the 
magnetization is taken not simply as proportional to 
the second power of the magnetization but as 
dependent on both the second and fourth powers. 
A further RAO paired ia thus introduced. 
A high degree of co-ordination may then be obtained 
between all the observed magnetio and thermal 
properties of nickel and of some nickel alloys. The 
change of ization with fleld in high flelds is 
the single property for which a qualitative account 
only is possible. There are indications, however, that 
this change of magnetization is not entirely that of 
the intringsio magnetization, even in high flelds. 

The next session, on ‘The Band Theory of Metals", 
was introduced by Prof. H. Jones (London), who 
gave a oritical survey of the three main assump- 
tions on which the theory is based. These are: 
(1) the Hartree-Fock self-consistent fleld method 
which implies that each electron is in & stationary 
state, the total wave function being written as & 
single Slater determinant of the one-electron func- 
tions; in oonsequenoe the total energy may be 
written as the sum of the one-electron energies 
together with an interaction term; (2) the inter- 
action term is i of the distribution of the 
electrons over the available states, implying that the 
electrons may be treated by Fermi-Dirac statistios ; 
and (8) the one-electron functions may be expressed 
as the product of a space function and & spin function. 
In conclusion, Prof. Jones streased the importance of 
calculations of basic characteristics of particular 
metals; these would en&ble the logical consequances 
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of the assumptions to be compared with 
and the of the sasumptions 
Dr. E. P. ohlfarth (London) gave an. account of 


an approximate treatment to determine the form of 
the total energy for a metal, the Bloch tight-binding 
hl abun being used for the calculation. For 
ite Be ion of the atoms, this ion 
leads to correct expression for the total energy 
when the spins of all the electrons are perallel ; but 
when there is zero resultant spin moment, there is a 
large additional term in the energy expression. Dr. 
Wohlfarth that, ud osi appreximesion. 
this large correlation term oould be treated as 
of imteratomio distance when the 

dependence of the total energy on the number of 
electrons per atom and the tization could be 
estimated, He then related the resulte of this treat- 
ment to the analyses of Mr. K. L. Hunt. The 


applicability of F Dirac statistics to electrons in 
metals was also and he that this 
provides a good approximation at for those 


electrons which can be treated by means of the 
oe HO r 
Experimen rk on the transition elements, 
directed to the elucidation of their band structures, 
was then described by Dr. F. E. Hoare (Leeds). 
Starting with the simple picture of an incompletely 
filled d-band overlapped an s-band, it is to be 
expected that alloying the & priate neighbour of 
higher &tomio number should fill the d-band at ‘a 
igular concentration, s alloy then becoming 
iamagnetic. Alloying with a neighbour of lower 
atomic number on the other hand, create 
more holes in the band. The height of the band 
should in these alloying processes, and measure- 
ments of electronic heats of the alloys will show 
"the manner of this variation. Sce ces 
results for the susceptibilities of i ver 
and palladrum—rhodium alloys were shown by Dr. 
Hoare, along with the electronic heats of palladium- 
silver, and the qualitative with the simple 
band picture was discussed. The marked difference 
in behaviour of the electronic heat in the palladium- 
silver and. niokel-oopper systems was indicated. 
resulta for the susceptibilities of the_ 
ld and platinum—iridium systems were 
it appears that these may be interpreted 
scheme ag the former results. 


platin 
shown, 


in the same 


ceptibility 
of temperature, whereas more recent 
resulte for and oertain of its alloys with 
silver show that the suaceptibility/temperature curves 
may exhibit maxima. Results for the low-temperature 
iflo heat of the palladium-silver alloys indicate 
t the band form in palladium is not of the form 
-assumed in the earlier treatments. When the trest- 
ment is developed using & band form appropriate to 
that derived from the experimental resulta, the 
calculated susceptibility/tamperature curves do, in 
fact, exhibit maxima. A brief account was also given 
of some effects of band overlap and band closure. 
“A short description of tho dependence of the steady 
(field independent) posu i susceptibility of 
poca epe a a electronic structure’ was 
given by Mr. E. W. Hloock (Leeds), 
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how the earlier treatments are inadequate to explain 
the complicated dependence of susceptibility. on tem- 
perature and composition for alloys of.-polyvalent 
metals. He showed how, by a orward 
extension of these earlier treatments, it is possible to 
correlate affecta of both and alloying on 
the susceptibility. The alloys of bismuth with small 
concentrations of lead and tellurium were par- 
ticularly considered, and the bearing of the treatment 
on & wider range of metals and alloys was indicated. 
Finaly, Mr. Eloock suggested & possible~ inter- 
pretation of the curious oscillatory character of the 
temperature variation of the susceptibility of xino in 
terms of the treatment develo 

Ini the final seasion, on ‘Luminescence 
and Ferroelectricity”, Dr. J. H. van Santen 
Research Labo Eindhoven) reviewed 
properties of nd perfect non-metallic solids in 
terms of e berg aei E &nd imper- 
feotions m by introducing 
logalized endrgy-l Ta eis such as ger- 
manium and silicon -the type of semi-condustivity, 
p or n, depends on the valency of the impurity 
relative to that of the host. In alkali and ailver 
halides the introduction of divalent ions leads to 
increased oonduotivity the production of 
cation vacancies. In oxides, however, the impurity 
may also produce changes of valency in same of the 
host cations; for (1— 8) NiO with a 
smal amount, 3/2, of Li,O can be represented as 


apt 
LisNi pa 


and has a p-type conductivity. Kröger has shown 
that gallium in zino oxide can produce cation 
vacancies, change of valency of some mino ions in & 
reducing atmosphere, leading to n-type conductivity 
or, under oxidixing conditions, to holes trapped near 
cation vacancies giving p-type conductivity. He 
considers that the blue luminescence of self-activated 
xino sulphide is associated with the third kind of 
oenire. 

Dr. E. E. Schneider (King’s College, ee 
gave an account of the mosaic structure of single 
crystals, citing evidence obtained from optical 

that the size of the blocks is about 2000 A. 

He then surveyed the types of defects in crystals, 
with icular reference to Seitz jogs, which are 
consi to act as incipient vacancies. Discussing 
colour centres, he directed attention to the new 
oolour-oentre model of Kittel and Kahn, in which an 
electron is regarded as ae shared by the six 
negative ions surrounding the vacancy. This makes 
the F-centre similar to the V-oentre, in which & 
hole is shared by six anions around a positive 

ion vacancy. Othef F- and V-oentree must exist and 
probably consist of simple aggregates of simple 
F- and V-oentres and vacancies. Information on 
vacancies can be obtained from conduction meesure- 
mente. Recent work by Cunnell on conductivity and 
polarisation effects gives strong support for the 
mosaic idea and suggests that at low temperatures 
the positive ion vacancies are held at or near blook 
boundaries. Coloration must include a mechanism 
whiob frees vacancies from boundaries. The build- 
up of F-centres under X-radiation, an initial steep- 
portion with efficiency followed by a lees- 
steep portion leading to saturation, is attributed tc 
an initial easy release of vacancies from boundaries 
followed by a lees affiSient release from Seitx jogs 
Cunnell's work shows that a coloured crystal displays 
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a mmoall conduntivity with increasing tem , aD 
increase in the temperature-range of bl &nd the 
meinianiarise of tlie inaroased ooudustivity oe soot. 

Mr. J. Ewlee (Leeds) gave an account of investi- 


Soe ie ee 
ordinary 


auri the incu T 
by imperfections, and is in agreement 
Further, it permits tle evaluation of 
the size of the centre. Mr. Ewldb almo gave a brief 
acoount of the remarkable optical and eleotrioel 
pene ey nip aaar d ai faite 


be attributed to oxygen ions adsorbed on the halide. 
The luminescence is accompanied by very large 
increases in oonduotivity. Thermoelectric powers up 
to some two millivolts per degree indicate that the con- 
duction is electronic, and an interpretation in terme 
of the effect of the adsorbed oxygen on the band 
levels of the halide orystals was given. ' 

uou ra due ey, two papers were 
presented: the first, by Dr. L Cross, on ferro- 
Nc pede ee Me. and 
the seoond, on the theory of ferroelectrics, by Dr. 
A. F. Devonshire. 

Dr. Cross (Leeds) directed attention to the im- 
portance of socurate measurement of electric 
hysteresis in the ferroelectric state. UR Tee 
the method normally used for 
hysteresis, and examined the limitation ed 
by the electric conduction through the ferroelectric. 
After & brief description of the perovakite structure, 
be listed the minerals which are of interest eleotrio- 
ally and, from them, examined in more detail barium 
titanate, potassium niobate and sodium niobate. 
The sequenoeo: qymunetey changes: which Goethe un 

barium titanate was described by Dr. Cross, 
and tf electric dómain structures occurring in the 
tetragonal room-temperature phase examined, new 
evidence being produced to confirm the existence of 
& system of anti-parallel domains within the individual 
twin unit. H i obtained on untwinned 
barium titanate crystals above the ferroelectric Curie 
temperature were ahown, and these were compared 
with previous results in the: United States. New 
measurements of electrio hysteresis effects in potas- 
sium and sodium niobates were algo reported. In the 
potassium salt, the resulta were shown to be in 
pane t with previous work. Pre- 
ts on sodium niobate, however, have 
iue a Hacer aioe er ta Geta of 
20 kV./om., and clearly this is not a normal ferro- 
electric. 


of the relations of the 
io constants to each 
other ; ed re rH 
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atomic structure. i carry outta 
thermodynamical analysis of experimental results, 
before devising a detailed atomic theory. This analysis 
shows that all the anomalies observed at the transition 
are due to the fact that the dielectric 
coefficient tends to zero at this point; Dr. 
Devonshire also that the first-order 
character of the transition in barium titanate is 
probably due to the interaction between strain and 
polarization. The smaliness of the dielectric stiffness 
coefficient is due largely to electrostatic mteraction 
between the different parte of the polarized medium ; 
this is in contrast with ferromagnetic materials, for 
which magnetostatic interaction is of small im- 
portance. The temperature variation is due to the 
higher entropy of the unpolarized state. The existence 
of & lower transition in Rochelle salt is probably due 
d ee 
of dipoles below this tam 

The meeting provided a wel spas ed 

an exchange of views among those epe 
flelds, and full advantage was taken of this in a 

number of extended informal discussions. 

F. E. Hoan 


OXIDATION OF OILS AND FATS 


SYMPOSIUM on ''Oxidation" was held by the 
Oils and Fats Group of the Sooiety of Chemical 
Industry in the Low Tem Research Station, 
Cambridge, on April 24. f. T. P. Hilditoh, chair- 
man of the Group, presided and welcomed some 
hundred-odd members and visitors. The programme 
was divided, after an introductory addreas, into two 
seasions of two papers each, ons ing mainly with 
the oxidative deterioration of fata and the other with 
the autoxidation of unsaturated fatty acids and 
esters and other topics related to drying oils and 
paints. Although the approach to, and aim of, this 
aspect of the problem are different, the chemical 
changes which take place have the same common 
besis, and for this reason the discussion on all the 
eee 
C. E. H. Bawn, in his introductory address, 
reviewed the fundamental ideas on the mechanism 


ed, 
io), aldehydes and ketones, 
autoxidation in the liquid 
or solution phase at relatively low temperatures. The 
radical chain theory of these proceases has in recent 
yeara oome to be widely accepted, and it is agreed 
that the initiation of the reaction requires the pro- 
duction of æ free radical either by direct oxygen 
attack, photochemically or by an added t. The 
reaction chain has been established to of the 
following type: 
Initiation — free radical R. 
R+0,- EO, 
RO, + RH > ROOH + R 
R+R> 
R + BO, — inert products 
RO, + RO, ^ 


where RH — hydrocarbon, aldehydes, eta. 
The spon es formed h peroxide (ROOH) is of 
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ROOH — EO + OH or 2ROOH — RO, + RO + H,O 
RO + H > ROH + R’ 
B’ + BOOH — E'OH + RO. 
QR’ —- 
E’ + RO > 
2RO — 


"where R’H may be molecule EH, solvent or 
added substrate. . secondary chain reectians, 
together with the direct thermal decomposition of 
the peroxide to saturated molecules and the deoom- 
position of the radicals RO and RO,, give rise to the 
variety of , ketones, aloohols; 
acids and estera—which usually appear when the 
oxidation is carried to any considerable extent. It 
is these reactions, to which all unsaturated o io 
campounds in particular are susceptible, which 


inactive products 


important ical consequences, nid as wil be 
seen. from papers discussed, nsible 
for the development of the renci s of , the 
gelation of Oils and also the deterioration of 
rubber and o high po 


polymers. 

It is well known that the salts of the heavy metals 
are good oetalyste for autoxidation reactions, and 
these reactions are of technical importance 
particularly in the field of drying oils and ‘controlled’ 
Grilation af aM yded to a dte cote: 
oxidation of aldehydes to acid anh 
hexanol to adipic Adie g reo atone gs else et 
hydroperoxide. 

The point of view was expreased that these 
function essentially in the ionio form and that 
activity resides in their ability to undergo electron- 
transfer reactions giving rise to free radioals: for 
example, 


Cott + ROOH — OH+ + RO + OH- 
Oot--t + ROOH — Cott + BO, + Ht. 


Prof. Bawn also referred to the profound effects of 
oxygen in polymerization mechanjams in which it 


molecules according to conditions and environment. 
In the opening paper of the first session, Dr. C. H. 
Lea reviewed some recent studies of the oxidative 
deterioration of edible lipoids. He said that the 
degradation products of the primarily formed hydro- 
peroxide, particularly aB unsaturated aldehydes and 
ketones, are largely responsible for the unpleasant 
odour and flavour of oxidized fats. The relatively 
rapid autoxidation of poly-unseturated acids oom- 
with oleic acid emphasizes the deleterious 
effect of even small proportions of these acids in food 
fate. These substances not only inorease the sus- 
oeptibility of the whole fat to oxidation, but also the 
of acids three or more double- 

bonds seams to be the cause of the development of 


flavours are produced is not fully understood, but 
the consensus of opinion appears to be that they 
result from the oxidation of linolenio and more highly 
unsaturated fatty acids to & substance of unsaturated 
aldehydic and ketonio structure. Traces of copper 
Se ee ee 

and quantities as low as & few parts million 
produce appreciable effects in reftned o In this 
respect the presence of chela agents which 
inactivate trace metals has pro to be of oon- 
siderable value in more stability. The oom- 
position of animal fat, whioh is influenced by such 
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factors as diet and rate of growth, affect the sus- 
PUE to the development of oxidative rancidity. 
Dr. Lee discussed evidence from recent literature that 
peroxidized fat may be present in the tissues of still 
living animals which have been subjected to ionizing 
radiation. This problem is being mainly studied in 
the -United States, and it has observed that 
radiation initiates oxidative reactions in many food- 
development of un- 
3 also referred to the effect 
of enzymatic oatalysta—the  lipoxidases—whioh 
accelerate the peroxidation of unsaturated fata and 
fatty acids. These enzymes are very specific in their 
action towards different of ‘unsaturated 
groupings. In the United States much work has been 
done on antioxidants, and these are used extensively 
in fata and fat-oontaining materials. In Britain the 
whole question of the addition of antioxidants to 
food, like that of other non-nutrient chemioals, is 
still under consideration. 
observations on autoxidation of lmoleio acid. 
He ooneluded that the product is a mixture of 
peroxides, which cannot readily be separated ; but 
after reduction and separation by partition between 
trol ether and aqueous methanol two types of 
Hinoleio estars (y droxy edidi) are isolated. Investi- 
gations of the autoxidation of methyl lmoleate in the 
presence of laurio and palmitic acids at 35? and 55° C. 
show that esterification does not occur at these 
temperatures, and this suggests that esters isolated 
are formed during reduction of the peroxides. 

A review of recent work on the oxidation of mono- 
ethenoid fatty acids and their higher esters catalysed 
by metallic soaps (uranium, thorium, vanadium, eto.) 
was by Dr. Skellon. This work oonfirme 
Gu DRY kale mA M 
decomposes to give either epoxy, &ldehydio, de- 
hydroxy or keto-hydroxy derivatives. Oleic acid 
forms hydroperoxide only slowly at low temperatures, 
but ab 85° and 120° C. this process is rapid, and the 
peroxide concentration passes through & well-defined 
maximum. Dihydroxy steerio acid, 10-hydroxy 
stearic acid, and small amounts of scission products 
have been isolated from the breakdown products of 
the ide. Results were also given for the 
autoxidation of the tans isomer, ethyl, propyl and 
butyl esters of oleio acid, petroeelenio acid, methyl 
reoinoleate, and erucio and brassidio acids. 

The drying of oil flims and the manufacture of 
blown oils and linoleum gels are processes which 
sae on the formation of polymers by autoxidation. 

The results that have recently been obtained from 
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obtained from the position of the 
eed of methyl Imoleate and methyl 
linolenate are —C—O bonded dimers whioh retain 
the full unsaturation of the original esters. Some 
unsaturation is lost in the process, and conjugated 
esters are formed by double- shift. 

The products from the autoxidation, of the con- 
jugated drying oil—methyl elwostearate—are mainly 
monomeric peroxides (ope òf which has been isolated 
in the crystalline form) together with amall amounts 
of polymeric peroxides which do not seem to be 
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bonded by peroxide linkages. A tentative formula 
was proposed for the crystalline peroxide as 
CH..(CH,),. OH. CH.—OH.OH.OH:CH— 


Dr. O'Neill also described the resulta of direct 
studies of the autoxidation of drying oils in flim form, 
Thus linseed oil takes up eight atoms of oxygen per 
molecule. Some of this oxygen is lost as volatile 
products, and only five atoms are retained after 
fourteen days. The volatiles include water, carbon 


dioxide, aldsligdes ahd acid (particularly formic acid). 


Little change ooours in the film after a few days, 
and it seems necessary to postulate scission of the 
oxidation polymer in order to explain this high 
oxygen take-up. O. E. H. Baws 


SCIENCE AND GOVERNMENT 


his address, ‘Science and Government'' to the 

American Chemical Society at its meeting in Loa 
Angeles on March 16, Dr. L. A. DuBridge suggested 
that there are three points of contact between 
government and science. First, the nature, form and 
operation of the government determine the political, 
economic and intellectual climate of a nation, and 
whether the climate is favourable to soienoe 
or not may be scoi If science is to flourish, 
however, that olimate must provide for intellectual 


encouragement of intellectual pursuits. Secondly, 
soience and its technological appli 


changes in the operations, and poemibl even in the 
forms of government. Advances in tealiolosy are & 
major source of advances in human welfare. Thirdly, 
science and government come together most directly 
and intimately when science affects matters such as 
national defence, agriculture, industry, rt, 
navigation, conservation of natural resources, flood 
control and the weather, which are prime fonctions 
of government. 
` Following this, Dr. DuBridge reviewed the 
ual growth in the United States of government 
in science, from the establishment of the 
U.S. Coast Survey in 1807 and the creation of the 
Smithsonian Institution in 1846, until in 1952 
Federal Government expenditure on research and 
development in science and technology was about 
1,250 million dollars, or more than 40 per oent of 
the country’s total expenditure on research and 
development. More significant, -however, than this 
increase in Federal 8: Of research, in Dr. 
DuBridge'g opinion, is the i -in non-Federal 
researah. from. 5 -Milion dollars in 
1980 to 1,740 millions in 1082: nting out that it 
is almost impossible to rigidly between 
expendi On miliary sed sonsnillary ppm 


privately under contract ; contracts for research or 
velopment services ; and contracts or grants in 
do Na tenet usually to colleges or universities, 

DuBridge does not believe that the United 
mStates Government is at present getting full value 
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from ita vast expenditure on research and develop- 
ment. He thinks that i under the fifth 
category—research grante—is the most fruitful and 
valuable. In 1952 this, however, only amounted to 
about 71 million dollars; and he urged that this 
should be substantially increased. He is concerned 
also that 87 per cant of these funds come from the 
Atomic Emergy Commission and the Department of 
Defence, whereas, in place of the 15 million dollars 
requested for basio research by the National Science 
Foundation, the Foundation has only received 
3-25 millions in 1952 and 4-75 millions this year. 
As contracts for research services, Dr. 
DuBridge repeated the warning frequently given by 
others, a ie ee plicdiet 
of accepting too heavy a load of such 

aii fs an Sialic D eur 
endangered. 

The opinion was expressed by Dr. DuBridge that 
the most successful device for development of new 
ideas, or techniques ia the military ser- 
vices is that of government research oentres under 

i management, such as the Los Alamos Boientiflo 

operated for the Atomio Oom- 
mission by the University of California. He believes 
it deairable that any new research íacilitiee—and as 
many existing ones as possible—should come under 
the private management contracta rather than 
direction. Apart from proving grounds and 
&ooeptanoe or inspection centres, research centres for 
new military weapons would be more efficient under 
civilian direction. It is necessary, moreover, not only 
to give more attention to planning weapon develop- 
ment expenditure but also to consider probleme of 
grand national strategy i the background of 
recent soientiflo and technical developments. For 
this reason, he suggested the appointment of an 


outstanding scientist or engineer as scientific adviser 
to the Defence De , who might also serve as 
chairman of the and Development Board. 


The chairman of the Atomio Commission 
should, in His opinion, be & member of the National 
Security and that Council should be provided 
with & soience advisory council with a full-time 
chairman. 


U.S. NATIONAL SCIENCE 
FOUNDATION 


RESEARCH GRANTS 


URING the year ended June 30, 1952*, the 
National Science Foundation made nimety-six 
eA E AON. dollars for the support of 
research in the biological, medical, mathe- 
matioal, physical and engineermg sciences at fifty- 
nine institutions in the United States. Research 
proposals totalling 18-8 million dollars were received, 
of which 88 per cent were declined, withdrawn or 
represented reductions in budgets of approved 
proposals, and 54 per oent are . New pro- 
submitted in 1958 will exceed the 1952 

the limited Foundation Are for research 
discouraged many com TB from 
submitting proposals. pes aubnitied to date hace 
been marked to an unusual extent by originality in 
* Second Annual of the National Bolenoe 


Year 1963. Pp. vil 4-77. ashington, D.O.: 
1963. omis. d 


Foundation, Fiscal 
S Govt. Print. Office, 
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concept, boldness in design and a desire on the part 
of scientists to explore important but relatively 
neglected fields. While there appear to be large 
untapped resources for research in the colleges, 
universities and other non-profit institutions in the 
United States, the Foundation has discovered many 
areas of great scientific interest needing additional 
support, and nearly 75 per oent of its financial grants 
went to institutions previously participating least in 
Federal research support. About 52 per cent of these 
financial grants was spent on direct assistance to 
Se Md apa er ee an aoe: Of 

sixty-eight grants, totalling 762,675 dollars, for 


er gerald 
tissues. In this programme the work on ve 
synthesis is of special interest, and the Foun: 
along with other agencies, is supporting hoic. 
biological research in various institutions. Puch 
support has also been given to research on regulatory 
biology and to systematic biology. 

In the physical sciences, 29 grants, totalling 311,800 
dollars, were awarded, and the report stresses the 
Foundation’s obligation to support integrated attacks 
upon borderline and inter-disciplinary problems. In 
the sciences, the Foundation’s programme 
places rta emp. on such flelds as fluid meohgnios, 
strength of materials, heat transfer, corrosion, and 

ics, which are common to several 
branches of engineering, and it is also encouraging 
research designed to fill gaps in the basic information 
at present available to the engineer. Special attention 
is being given to projects bearing on the extension of 
the use of strategic materials, their replacement with 
new, hitherto unknown, materials and the better 

of the conversion of energy. In the 
terrestrial sciences, the Foundation’s programme is 
expected to embrace eventually more or leas equally 
studies of the atmosphere, the waters, the surfhoe, 
&nd the interior of the earth &nd their interrelations, 
and especially microphysical processes basic to the 
discovery and understanding of geophysical and 


Of the 624 te fellowships in the sciences 
awarded in A 1952 for the academic year 1952-58, 
55 were to post-doctoral applicants. Of the 


remainder, 169 went to those entering their first year 
of graduate study, 170 to second-year graduates and 
the 280 to advanced ootoral students. 
Biological sciences claimed 158 fellowships, 

140, physics 137, engineering 75, mathematica 62, 
the terrestrial sciences 36, agriculture 7, astronomy 6 


and saree aie While this fellowship 
Y aeta the ehoriage of BiT men, 


We Fo d e Ceccgniees M. aie orte er 
rection of that shortage requires & long-range attack 
on defects in the educational, social and economic 
structure of the United States. At present the annual 
output of trained men of science in the United States 
is ten per cent or more below demand, and the 8,600 new 
doctorates in the sciences each year—rather leas than 
10 per oent of the output of graduates—is too low to 
meet the expanded current needs of technology ; 
and the situation is expected to becomes more critical. 
Meanwhile, the operation of the present National 
Scientific Register, for which the Foundation assumed 
financial responsibility after the passage of the 
National Science Foundation Act of 1950, was to be 
discontinued after December 81, 1952, when the 
Register should have completed the initial regis- 
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tration and analysis of data on scientists trained in 
chemistry, chemical engineering, physica, psychology, 
agricultural and biological sciences, geosciences, and 
veterinary medicine. Foundation has established 
an office to assist the profeasional acientific societies 
in compiling information on scientific workers in 
various flelds on & uniform basis. 

Ite survey of publications has led the Foundation 
to believe that no continuing Federal support of 
scientific periodicals is desirable at present, though 
m critical cases ee emergency support may 

edi nad agian velopment of improved 
or compiling scientific information and for 
its rapid handling, economical and efficient 
distribution is being followed, and the Foundation is 
also giving attention to the international ex 
of scientific literature, particularly the availability of 
foreign soientiflo literature in the United States. A 
lete survey is being made of the present pattern 
Gf dustribudlon and processing of Russian scientific 
literature in the United States. 


UGANDA FOREST DEPARTMENT 
ANNUAL REPORT FOR 1951 


HE annual report of the Forest’ Department, 
Ugandas, for 1951* gives full evidence that the 
Government of Uganda is intent on putting into force 
ita declared forest policy. This is noteworthy, since 
during the present century (a forest policy was first 
aid depart Dads: duro che pact cetus y) ena d 
policy has been enunciated for several forestry 
ta of the British Commonwealth and 
remained a dead letter. The general forest policy in 
Uganda comprises the maintenance of an adequate 
forest estate for protective and productive purposes, 
the management of the estate to fulfil those objects, 
the teaching to the people of the value of forests, and 
the encouragement of the practice of sound forestry 
by local authorities and private enterprise. To carry 
out these objecta the forest offüoer requires the full 
support of the civil administration in the district 
and of the headquarters Government presided over 
by the Governor. Tues ee bene Set erat: 
ment has the full support of the civil adminis- 
tration is evidenced by its present position in pro- 
fessional matters and the great strides that have been 
made in recent 


To a considerable extent, this must have 
been aided by the statement on d Policy of the 
Protectorate Government in Uganda”, i by the 


Government in 1950. This reaffirms that rural lands 
are being held in trust for the use and benefit of the 
African population ; it further goes on to state that, 
while the Protectorate Government retains the forest 
righta, the Governor may, at his discretion andW 
regard being had to the circumstances of each 
make an er gratia payment vo the African looi 
vernment concerned of a portion of the income 
ived from Crown forest ta. 
That good professional administration is possible 


under the present régime is shown by the 
made in the enumeration of the stock in the 
foresta, the preparation of wor and the 


striking sylviculturel investigations being undertaker 
by the research staff, the plantation work being 
tee tie Wont pad Sigs December Ti. EE : 
Government Printér, 1962.) 2s. 
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carried out for both the people and for industrial 
use such as tobacco, eto. The great trouble being 
experienced is the want of labour, and some pro- 
visions of the working plans have had to be modified 
for this reason. Arrangements have been made, 
through longer leases of foreste being granted, for 
improvement in milling and extraction. An important 
part of the work is connected with the conservation 
and protection of foresta, especially in catchment 
areas of rivers and streams, and on the maintenance 
erus eee ge arene Brenner proe 
perity of the people will d 

Ihe report was written Mr, C. Swabey, the 
recently appointed conservator in Uganda, and Mr. 
Swabey has written & letter to me in which he takes 
exception to certain remarks I have made in the 
reviews of Uganda forest reports for 1949 and 1950 
(seo Nature, 168, 507 (1950) and 169, 1005 (1953)). 
In the 1949 report it was stated that local African 
Se eee DANTUR eo ee oe 
orestry work in areas where there was sufficient 
forest estates and that the distrio forest officer would 
act leas and leas in his official and trained capacity in 
those foreste. In the report for 1950 it was stated 
that during the year the devolution of the 
management of local forest areas was further 


acum Past experience has shown time and 

t, in the ultimate resort, the forest authority 
page to enforce regulations made by the 
civil & When the become dissatisfied 


with the restrictions inevita le in good forest manage- 
ment, they commence to E. gie them, with the 
result that friction arises which may easily go further. 
To avoid this in the past, the methods of forest 
eect aii de et Siro at the instance cf 
the civil authority. Improvements in the forest area 
and its usefulness may t disappear in & very short 
time. This will be the final test for a Department 
ok ee ee rt demonstrates, i! making 
magnifloent with the full support of the 
Governor an “oil administration behind it. 
E. P. SrgBBING 


STRYCHNINE AS A DEPRESSANT 
OF PRIMARY INHIBITION 


By K. BRADLEY and Pror. J. C. ECCLES, F.R.S. 

Departments of Physiology, University of Dunedin, 

New Zealand, and the Australian Natl Unlversity, 
rra 


HERE have been many investigations on the 
oopvulsive action of but it has 
hitherto not been possible to determine the essential 
nature of the action. For example, it would still be 
le to hold that strychnine transforms in- 

itory synaptic action into excitatory action, or 
alternatively that it merely intensifies excitatory 
synaptic action. No decisive experimental test has 
been possible because the testing reflexes have always 
been evoked by afferent volleys composed of admix- 
tures of excitatory and inhibitory impulses. Even a 
pure group I afferent volley from & muscle nerve will 
exert, by virtue of its group Ia and Ib components 
respectively, excitatory and inhibitory actions on 
homonymous motoneurones and inhibitory and 
excitatory actions on antagonist motoneurones*'*, 
Perhaps the only signifloant evidence is that in sub- 
Gonvuluve- dimes sky akinine has little or ao eiiean 
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Ts dorm] root chose to d 


‘entry into the spral cord 


the monosynaptio reflex discharge, while there is 
& great increase in polysynaptio dischargeg!t^^*, 
Since the monosynaptic discharge evoked by group 
Ia impulses would occur before the complicating 
EMO ey E or Mo Hroup T augue. 
this evidenoe indicates that strychnine does not 
appreciably intensify the monosynaptic excitatory 
action of group Ia impulses. 

The present communication is prinoipally oon- 
cerned with the effect produced by ine on the 
direct inhibitory action which group Ia impulses in 
the quadricepe nerve exert on the antagonist biceps- 
semitendinoseus motoneurones. The initial require- 
ment of this investigation was to distinguish between 
group Ia and Ib impulses in the afferent volley. In 
some, but not all, low spinal oat tions under 
nembutel ansesthesia, a group I afferent volley set up 
in the quadriceps or bioepe-eemitendinoeus nerves 
gives a double spike potential when it is recorded 

ically by & surface lead from a dorsal root as 
it 18 about to enter the spinal card (af. Fig. 8 and the 
lowest two inset records of Fig. 2). The second spike 
has & higher threshold than the first, and often it is 
possible to have the first spike more than half 
maximal with no detectable contamination by the 
second, as is shown in Fig. 3, in which the first 
stimulus was varied in from just above 
group Ia threshold to about three times this strength, 
while the seoond stimulus was about three times 
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quadriosps nerve a 
root olose to its entry into the oord. Each record is formed by 
superposition of tren faint traces in order to minimize 


Fig. 3. Triphssio iris M ig om 


e on 


Tandom 
gives oon response to second stimulus alone with 
two spikes (Is and I5) 0:17 m sec. apart 


threshold and 0-68 m.sec. later, so that it failed to 
excite any fibres that were excited and made 
refractory by the first. In records 7 and 8 there is 
virtually no group Ia spike in the second response, 
that is, the first stimulus excited almost all Ia fibres 
and yet virtually no Ib fibres. Appreciable Ib 
excitation only occurs from record 9 onwards. In 
this way it has been shown that the afferent impulses 
represented by the earlier spike cause monosynaptic 
excitation of homonymous and inhibition of antag- 
onist motoneurones, whereas impulses of the second 
Spike have no detectable monosynaptic action, that 
is, the first and second spikes are identifiable as 
group Ia and Ib respectively. 

Fig. 1 (A1) shows the time course of the inhibitory 
effect of a group of Ia afferent volley with no sig- 
nifloant contamination by Ib. A suboonvulsive 
dose of strychnine (0:09 mgm. .) diminishes and 
shortens the mbhibition (B1) and à further dose 
(0-08 mgm./kgm.) virtually abolishes the inhibition 
(Cl) In A2, B2, O2 the quadriceps afferent volley 
is larger but still contains few, if any, fibres of 
group Ib. The control inhibitory curve resembles 
that of A1, but the inhibition is larger, iia sian 
to the larger mze of the group la volley. ere is 
likewise & corresponding diminution of the inhibition 
by the two doses of stryohnine. Note that this 
diminution is much larger than the relatively small 
decrease in the dorsal root volley. 

The effect of strychnine in diminishing the direct 
inhibitory action of group Ia afferent impulses has 
boen obeerved in all our experiments (eleven in all). 
Typical dose-response curves are shown in Fig. 2. 
Strychnine haa also been observed to depress the 
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polysynaptic inhibrtory effect of cutaneous afferent 
volleys. ‘Thus strychnine would seem to have a 
specific depressant action on synaptic inhibition, for 
this action is observed with doses which have no 
significant action on synaptic excitation aa tested by 
the monosynaptic reflex. 

Two alternative explanations of this specific action 
may be : thet strychnine acts com- 
petitively to reduce the bonding of an inhibitory 
transmitter substance with the subeynaptic mem- 
brane, much 88 curare is believed to depress the 
action of acetylcholine at neuro-muscular junctions 
and ganglionic synapses; or that strychnine inter- 
red obo dee action further downstream, 
or example, ing the hyperpolarizing action 
of the postulated i itory tranamitter subetanoe!^11, 

Finally, this specific effect of strychnine gives rise 
to the question : How far is it possible to explain its 
convulsive activity solely by ite depreegant action on 
inhibition ? At least it is the simpleet initial postulate 
that depression of the inhibitory synaptic action on 
interneurones causes the great apparent imcrease in 
polysynaptic excitatory &otion^* which is so char- 
acteristic & feature of the strychninized nervous 


system. [Sept. 24. 
1 Bernhard, C. G., Tw » D., A 
n tos vorne and Widen, L. Brit. J. Pharmacol., 


* Bradley, K., and Schlapp, W., J. Physiol., 111, 62P (1050). 
* Bremer, F, Arch. Int. Physiol, 51, 211 (1041). 
Denny- Erown, D. (1929), unpubimhed observations referred 
Toe). e » “Reflex Aotthty of the Spinal Canes Snore 
* Kaada, B., J. Neurophysiol., 18, 80 (1050). 
* Naess, K., date Physiol. Sesnd., 31, 84 (1050). 
' Owen, A. G. W., and Sherrington, O. B., J. Physiol., 43, 232 (1911). 
* 3ranit, R, and Strom, G., J. Neurophyeiol, 14, 113 (1951). 
*iaporte, Y., and Lloyd, D. P. O., Fed. Proe., 10, 78 (1961). 
^ Lloyd, D. P. O., Res. Pub. Assoc. Nerv. Ment. Dis., 48 (1962). 
ax L. G., Ooomba, J. 8:, and Eocles, J. O., J. Phynol, 117, 431 
of 
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STRUCTURE OF ASPARAGINE 

TEWARD AND THOMPSON have recently 

discuæed the pro ies of glutamine and 
asparagine and a new cyolio structure for 
&aBperagine!. 


Hu ee AL. UM 


T a ym 


k d M 
(1) (2) (8) 
d e EU" OH4—OH.NH,* O1- 
ae 
(4) (5) 


NS "dd 
HOY N d H 
h 
In the accompanying formule, (1) 


(hypothetical) parent structure used ward and 
Thompson, amino-succinimide. (2) (8) represent 
the uncharged and zwitterionic forms of anhydrous 
asparagine respectively» whereas (4) is their formula- 
tion of the monohydrate. The suthors apparently 


regente the 
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consider asparagine- in solution as a tautomerio 
system in which the oyclio form is in equilibrium 
with the conventional straight chain, but with the 
former very much’ p ing. 

It seems to us that there are many difficulties 
associated with this view. Since Steward and 
Thompson regard the straight-chain formulation as 
correct for glutamine, their argumenta based on 
different chemioal properties of asparagine and glut- 
amine lose force in view of the postulated tauto- 
merism of ine. An equilibrium of this type 
could explain additional properties of asparagine and 
slower rates of reaction through the straight-chain 
form compared with non-tautomerio amides. It could 
not, however, explain the complete failure of nitrous 
acid to react with the asparagine amide group, sinoe 
other reactions of the straight-chain form (for ex- 
ample, with acid, alkali or ninhydrin) take place at a 
meesurable rate. Furthermore, many of the argu- 
ments advanced by Steward and Thompson in favour 
of & cycho structure for asparagine apply with equal 
force to iso-asparagine, which also exists in the form 
of a hydrate. However, the analogous structure for 
iso-asperagine hydrochloride would be formula (5), 
which also represents asparagine hydrochloride. The 
two substances should therefore be interconvertible 
in solution, whereas they are, in fact, quite distinct 
chemioally. 

Our view is that the straight-chaim formulation, 
possibly modifled by hydrogen bonding, adequately 

the structure of asparagine, and that most 
of the differences in behaviour between asparagine 
t anomalies in the behaviour 


and glutamine 
of glutamine than . "Thus it is 
definitely which is anomalous in its 


of the van Slyke estimation, but require rolonged 
reaction in the presence of mineral acidi. Mar 
in proteins where, as Steward and n admit, 
only the straight-chain formulation is posible for 
the combined asparagine, it is known that amide 
groups react with nitrous acid only very slowly if at 
sll, even in the presence of mineral acid?. In ita 
ease of hydrolysis to liberate ammonia, glutamine 
has been described as a “uni amide’, whereas 
investigations we have just completed show that the 
rate of hydrolysis of asparagine by acids is-stmilar 
to that of acetamide under comparable conditions 
and gives normal values for the energy and entropy 
of activation. It should also be noted that subetitu- 


i . On the 
other hand, it is of interest that N-methylation of 


emerged 
studies on the rate of hydrolysis of the amide 
of asparagine peptides. Inspeotion ef Steward ant 
Thompeon’s oyolio structure shows that it cannot be 
naintained for ides of the type asperaginyl- 
i - or leucyl-asparagine could 
still possess a cyolio structure. If the hypothesis 
of ring structure is correct, therefore, one could expect 
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similarities of behaviour between the amide groups 
of asparagine and tides of the glycylasparagine 
type, but jantristing Or from evades of the 
asparaginylgtycine type.  Kinetio data on the acid 
hydrolysis of the amide group show the converse of 
this relationship. The hydrolysis of the amide group 
of ine and r-asperaginylglyoine by acid are 
both second-order reactions, being first order in 
amide and hydrogen ion. Moreover, the rates of 
both reactions are similar, and derived thermo- 
dynsmic data are reasonably comparable for both 
compounds. Glyoyl- and r-leucyl-r-asparagine, how- 
ever, both ahow behaviour contrasting sharply with 
that of asparagine on acid hydrolysis. For these 
peptides the reaction is first order only in the mole- 
cular species of the type glyoylasparagine hydro- 
chloride, and the rete of hydrolysis is independent 
of hydrogen ion concentration at pH values where 
this ionio form preponderates. Under comparable 
conditions the amide groups of these peptides 
hydrolyse much more rapidly than those of 
8 more e en on, 

Full data on these kinetic experiments will be 
published shortly. 

January 6. Since submitting this communication, 
we have read the letter by Katz et al.’ on the three- 
dimensional X-ray analysis of the structure of 
ever) arparagina crystals. This provides additional 
i evidence against the cyclic structure proposed 
for asparagine by Steward and Thompson. 
i 8. J. Lmace 


S H. LrspLEY 
Biochemistry Unit, 
Wool Textile Research Laboratory, 
Commonwealth Boientiflo and 
Industrial Research Organiration, 
Melbourne. 
Jan. 5. 
1 Steward, F. O., and Thompeon, J. F., Nawre, 180, 730 (1951). 
* Plimmer, E. H. A., J. Chem. Soc., 187, 2651 (1925). 
* Middlebrook, W. R., Biochem. J., 44, 17 (1040). 
* Archibald, R. K, Chem. Rsv., 37, 161 (1015). 
Ohibnall, A. O., and Wostall, B. G., Biochem. J., 896, 122 (1032). 
Melville, J., Biochem. J., 90, 170 (1035). 
^ J. Amer. Chem. Seo., 64, 1021 (1012). 
, and Rydqn, H. N., Biochem. J., 40, 207 (1910). 
Pasternak, R. A., and Corey, R. B., Natwre, 170, 1066 


THROUGH the courtesy of Drs. Leach and Lindley, 
we have seen their communication on the structure 
of asparagine, prior to its publication. This and. 
numerous other comments that we have received 
testify to the interest which our article! aroused. In 
that sense, part of our purpose was achieved, since 
we wished to direct attention to the problem. Other 
recent and relevant communications are those of 
Katz, Pasternak and Corey! and of Cochran and 
Penfold’, and a by Davies and Evans sent 
to ‘aa prior to ite kubnih du to the Ohare Society 
m : 

These communications may be summarized as 
follows. 

(1) In the form of ita peptides and even in certain 
cases where asparagine occupies & terminal position, 


(2) Oochran and Penfold? have published their 
evidence, referred to by us ag communicated privately- 
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from Dr. Pepinski, which shows crystalline glutamine 
has the open-chain form. 

(8) Davies nd hyenst live secun hs 
infra-red absorption spectra’ of asparagine and 
glutamine and, as & result of this, they the 
alternative structure for I i was 

to us by Dr. M. L. Huggins. 

(4) Leach and dley refer agam to the general 
problem, and from evidence derived from the rates 
of hydrolysis of peptides they now ion whether 
there is any major structural i 


latter could contain 
this is interpreted by Leach and Lindley to mean 
that the ring form of asparagine does not exist. 

(5) Leach and Lindley also state that their evidence 
EOE p ain, Egat ee eee earned 
lr as a ace See. Un 
to that of 

It ghoul bé secomaiadi Ghat: we spare cünfered t9 
mp E chemical 
and physiological properties of free asparagme and 
glutamine in solution. It is of interest, as indeed we 


postulated 

still left with the problem of expiai 
sexa Due UL Mia. wo DORUM. ai Gey 
ocour in the free state and in solution. 

Leach and Lindley refer to the fact that tes 
oocur in a cyclic form. Of this we were well aware ; 
but since we had no data on which to base com- 
parison of the relevant properties of isc-asparagine 
and asparagine, it did not seem helpful to refer to 
this interesting compound, which does not &pper- 
ently occur in Nature. So far as we can tell, Leach 
and Lindley have not compared iso-asperagine with 
asparagine and/or glutamine. Until this is done, 
any ions on tso-asparagine are scarcely 
sive It is true that in the ring form tso-asparagine 
and asparagine would not be distinguishable; but 
the position of the amino group may greatly affect 
the relative stability of the respective open-chain 
forms oompared with the ring. Since 
tso-asparagine seems to react blue with ninhydrin 
under the oonditions in which asparagine reacts 
brown, it would seem to resemble giutamine more 
than asparagine in this respect. 

With respect to the contrasted behaviour of aspar- 
to nitrous acid, the definitive 


exp 
PIA BMOURE to us that, if the form exista, 
the equilibrium might be far in this direction and, 
this being so, and in the absence of special evidence 
to the contrary, this could be oonsistent with the 
virtual failure of nitrous acid to react with the amide 


group. 

Leach and Lindley re-discuss the decomposition 
of the amides, asparagine and glutamine. They treat 
this ag though hydrolysis alone were involved. It is, 
however, evident that on one hand (asparagine), 
hydrolysis and, on the other (glutamine), tion 
by loas of ammonia may be involved. compli- 
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cates con with other amides. When the 
glutamine is substituted in the amide group, this 
precludes cyclization by loes of ammonia, and 
therefore the decomposition of such compounds 
by acid should resemble that of asparagine more 
than that of free glutamine. While we again 
recognize that this problem is a difficult one to 
resolve conclusively, we also believe that the 
arguments of Leach and Lindley have not yet led 


to finality. 

The evidence of infra-red absorption 

it was available to us through Dr. Gon acamed t6 
indicate & difference of structure between crystalline 

and asparagine. It is this evidence which 

Devies and Evans‘ now call in question:from their 
re-examination ; but they make significant reference 
to the fact that the spectrum of crystalline asparagine 
is somewhat variable from sample to sample in 
certain of the critical regions. “A re-examination of 
an anhydrous specimen of asparagine, as carried out 
for us by Dr. Gare still indicates a difference in 
absorption between asparagine and glutamine in the 
general region of 1,420 am.-1. We now recognize 
that the absorption. of asparagine at 1,530 oam.-!, 
which is still evident, should not be described as 
‘strong’ (ref. 1), though it is not present in glutamine 
and we believe is not due to water as Davies and 
Evans suggest. 

xU AM evidence to which we 
abies, by the use of the ninhydrin reagent 
as applied to ine containing carbon-14, still 
seams to us to be in favour of & ring configuration 
for free asparagine as it exista in solution. 
Although all these papers are of interest, they are 
scarcely conclusive. As we said earlier, the determina- 
tion of the structure of asparagine by X-ray methods 
could be unequivocal for crystalline asparagine, 
whereas a synthesis of amino suooinimide would also 
be conclusive &oo0 ,88 it proved to be, when 
hydrated, identical or t from asparagine. 
Note added in proof. Evidence bearing on the 
properties of asparagine and glutamine also comes 
through the work of Meister’ on their a-keto acid 
analogues. Asparagine yields two separable keto 
compounds (A and B). Gra of theo ( (B) readily gives 
a 2-4 dinitrophenyl hydrazones, readily decarboxylates 
and has an ultra-violet spectrum similar to that of 
a B-keto acid (of. oxeloaoetio). The other (A) does 
nob give a phenylhydraxone, lacks the ultra-violet 
absorption and decarboxylates with more difficulty : 
this compound may be either cyclio or & polymer. 
Glutamine may also yield two keto analo though 


only one (A) eae isolated (as ita ium salt) 
free from the other (B). Compound A gives a phenyl 
hydrazone; the aside group is y hydrolysed 


giving a-keto glutaric acid. Oompound B, which 
is leas stable, has not yet been isolated. The further 
outoome of this work will be awaited with oonsider- 
able interest. 


Ithaca, New York. 


1 Steward, F. O., and Thompson, J. F., Nature, 189, 739 (1952). 
1 m jr; Pasternak, R du and, opes B; Bu Menma; 170r 1209 


* a oe and Penfold, B. B., Acts Oryealographion, k, 044 
* Davies, M., and Brams, I. Of (fn the prem). 
* Meister, À, J. Biol. Chem. 890, 571 (1963). 
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Incorporation of 8Azaguanine into Nucleic 
Acid of Tobacco Mosaic Virus ' 


Taa guanine analogue, 5 amino-7 -hydroxy-1 -v- 
triazolo(d) pyrimidine (guanazolo ; 
delays or inhibits the devel 
the case of several plant virus diseases!. The activity 

is reversed by adenine, guanine and 
ypoxanthine, but not by several other 

y oocurring purines. On ourrent views of 
the action of antimetabolites, these facts would 
suggest that 8-araguanine acta by blooking an enzyme 
system involved in the utilization of guanine and 
perhaps adenine by the virus. There ig, however, the 
possibility that i is sufficiently like 
guanine to be moorporated into the virus nucleic 
acid, replacing some of the guanine, but different 
enough to make a virus particle containing ib in- 
capable of further multiplication. With tobacco 
moio virus in inooul&ted tobacco leaves, 8-ar&- 
1 guanine causes & delay in the production of virus 
aA by infectivity, by particle counta using 
electron microscopy, or by yield of extractable virust). 
The resulta described here show that 


&araguanine 
is inoorpor&ted into the nucleic acid” of tobacco 


mosaic virus. 

Tobacco plants, inoculated with a highly infective 
preperation of & ‘type’ strain of tobacco mosaio 
virus, were sprayed twice weekly, on all leaves, with 
0-01 M 8-araguanine in 0-1 per cent sodium bicarbon- 
ate, commencing the day after inoculation. Batches 
of treated and untreated plants were harvested at 
various times between three and thirty days after 
inoculation. Preparations of tobacco mosaio virus 
were obtained by the usual ammonium sulphate 
precipitation procedure. -The method for isolation 
of virus nucleic acid and the analytical procedures 
mised were those of Markham and Smith?. method 
of printing chromatograms by the fluorescence of the 
ipots* has proved particularly useful, since 8-aza- 
wuanine fluoresoes stro under both acid and 
alkaline conditions, e guanine compounds 
Kluoresoe strongly under acid conditions only. In 
addition, with 8azagnanine the ftuoreecenoe method 
us about ten times as sensitive as printing by ab- 
sorption, About 0:8 of S-araguanine can be 
leteoted on No. 1 Whatman peper printing on 
Grade 1 bromide ep 

On the virus nuoleio acid from treated 
x)lants was found to contain leas guanine (by approx- 
DAR De ERU ten HA rc dae 


norease in adenine (Table 1). In the isopropanol- 
aydroohlorio acid solvent used, 8-azaguanine would 
un with and be estimated as adenine. 

When &oid-hydrolysed nucleic acid (N hydrochloric 
id, 1 hr. 100°C.) waa run on two-dimensional 
Jhromastogrems (first solvent:  tsopropenol-hydro- 
thlorio acid; second solvent: $sopropanol-emmonia) 
«n additional small fluorescent spot was present 
*ehind adenine in the second solvent system in the 
iydrolysmate from treated virus, in the position ex- 
»oted for S-azaguanine. The fluorescent material 
solated by this procedure had an electrophoretic 
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Table 1. MOLAR RATIOS OF BARES IX NUCLNIO ACID OF TOBAOOO 
ALOMAIO VIRUS FROM OONTROL AND 8-AIAGUANIXKE-TWRATED PLANTS 











mobility on filter paper in borate buffer at pH 9 
Where to Mar of 
to isolate 8-azaguanylio acid oles: 

rons lysates of nucleic acid, 
ELS Bint detained by PADE OPIA] 
that the pK's of the hydroxyl and amino groupe in 
the-triazolopyrimidines are lower than those for the 

nding purines. In ae case of eae 
the ok of the hydroxyl about 3 pH units 
lower than that of guanine. nuoleio acid from 
virus from 8-araguanine-treated plants was hydro- 
lysed with 1 N sodium hydroxide (at room tempers- 
ture for 24 hr.) and subjected to electrophoresis on 
fitter peper in borate buffer at pH. 9, a fluorescent 
band was found, ruming in & i direction 

ahead of uridylic acid, 
of the naturall oocurring nucleotides at this p 
This bands wich ena absent in control preparations, 
moved about 1-4 times as fast as 
approximately the mobility to be expected for 8- 
azaguanylic acid. This procedure was used to isolate 
the fluorescent compound free from other absorbing 
material except traces of uridylio acid. This was 
removed by chromatography in tsopropencl ammonia. 
Table 2 gives the approximate Ry values of the 
fluorescent. material and other oompounds in two 
solvent systems. 


Table 2 








In the ammonium sulphate solvent, the fluorescent 
material divided into two spots running in the ex- 
pected positions for 8-azaguanylio acids a and b. This 
is strong evidence for the production of 8-araguanylio 
acid from polynucleotides through the cyclic phos- 

hatos, : 

n The fluorescent compound oontains phosphorus 
and had & base / phosphorus ratio of 1-4/1-0 (on 
one determination on only 0:5 . of phosphorus). 
From the above we conclude t the fluorescent 
compound in alkalme hydrolysates is 8-azaguanylic 
acid, and that therefore 8-araguanine is incorporated 
into the nucleic acid of tobacoo mosaic virus. In two 
previous claims for the incorporation of 8-az&guanine 
into nucleic &oids*, since the material was isolated 
only as 8-azaguanine, the posibility that it was 
present as & contamination in the nuoleio acid 
preparations was not elmminated. 

In view of the large errors in infectivity 
ments, it may be very diffloult to prove whether Hethare 15 
fact, incorporated into the nuoleio acid 
renders & virus pertiole ‘sterile’. 
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iip eris iiri of 8-azaguanine sug 
gests more y than did reversal ex ex- 
periments that at least some plant viruses 
can utilize free guanine for synthesis. 

In young pee embryos, most of the 
S-araguanine absorbed is fairly rapidly  , 
deaminated to give 8-azaxanthine, a com- 
pound which is mactive against all plant 
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viruses that have bean tested. If. this 
deamination occurs in leaves of more 
mature plante, then most of the 8-are- 
guanine is rendered inactive. It would 
be in accordance with much recent evi- 
denoe* suggesting the primary role of  . 
nuoleio acids in virus infectivity to 
assume that 8-azaguanine baa ita affect 
through being incorporated into the 
nucleic acid and thus rendering the 
particle ‘sterile’. If these assumptions be 
correct, ib may prove profitable to 
search for & compound that will not be subject to 
deamination and that will lead to an increased in- 

ration of 8-azaguanine into the virus nuoleio 

From work on the biosynthesis of the natural 
purines into ribonucleic acids in other systems’, two 
compounds that may have these properties in some 
degree are 8-araguanylio acid i (particularly the 
6-isomer) and the triazole.equivalent of 4-amino-5- 
imidazole carboxamide. 

I wish to thank Mr. P. R. Fry for some of the 
tobacco mosaic virus preparations, and Dr. Roy 
Markham for much useful discussion. This work 
was oarried out while I was on leave from the Plant 
Diseases Division, Auckland, New Zealand. 


R. E. F. MATTHEWS 


Agrioùltural Research Council 
Plant Virus Research Unit, 
Molteno Institute, 
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Photoelectric Observations of the 
Zodiacal Light 


Ir has been generally &ooepted that the zodiacal 
light comes from the scattering of solar light by dust- 
particles in the planetary system, which are oonocen- 
trated towards the earth’s orbital plane. On the 
other hand, it is known that the sun emits oon- 
tinuously & variable number of charged particles, 

y protons and eleotrons. The possibility 
tat the foe lection give some part of the tumin- 
oaity of the zodiacal light has been discussed by F. L. 
Whipple aud J. L. Gossner!, who derived maximum 
values of the possible electron densities in the space 
between sun and earth. For the following discussion 





Lines of density for electrons and dust in the 
equal mM oe partlales planetary system 


tie. Position of sun and inner planets 
symbols 


of the density of electrons and dust partioles in the 
planetary system we use the resulta of photoelectric 
registrations of brightness and polarization in the 
zodiacal light with a 1 P 21-multiplier. These were 
obtained during February/March and October 1952 
and in the recent winter at the Hoohalpine Forsch- 
ungsstation Jungfraujoch (altitude 8,000 m.). De 
tails of the apparatus and the observing and reduction 
methods are given in & paper by A. Behr and H. 
Biedentopf?. 

The spatial densities of electrons and dust particles 
were derived fram the observed values of brightness 
and polarization on the assumption that the polarized 
part arises only from the scattering by free electrons, 
whereas the dust-particlea grve no appreciable polar- 
ization. This supposition can be justified by the Mie 
theory of scattermg by small particles. Simoe for 
dust particles with radi: leas than 10-* am. the radia- 
tion preasure of the sun is greater than the gravita- 
tional attraction, the main effect comes from particles 
with radii about 10-* am. (the number of particles 
per unit volume n(r) decreases with radius r nearly 
asn(r) ~ r-*). For a mixture of particles with differ- 
ent radii it oan be shown? that, for the angles of 
scattering encountered, there results no appreciable 
amount of polarization. Only if the particles are of 
oblong shape and if their axes are aligned, for 
example, by an interplanetary magnetio fleld, might 
& certain amount of polarization by the particles be 
possible. If this sho d be really the case, the number 
of electrons given in the accompanying diagram must 
be considered as an upper limit. 

The diagram shows the mean distribution of 
electrons and dust particles as derived by solving 
numerically the integral equations connecting .the 
brightness and polarization at the sphere with the 
density of electrons and particles in space. Whereas 
the observed polarization, and therefore the electrom 
distribution, is symmetrical about the ecliptic, there 
is & dustinot try in the distribution of bright- 
ness, also found by other observers. This asymmetry 
can be represented by a steeper decrease of partiole 
numbers on the southern side of the ecliptic than or 
the northern side. We are not yet sure of the amotm™ 
of this asymmetry, since the elimination of the 
ground brightness on the northern side of the evening 
rodiacal light is difficult because of the 00€ 
of the Milky Way and the increase of air-glow 
towards the northern horizon. The numbers of dus 


particles en for thé southern side of the eolipti* 
nigel aN more reliable. 
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The resulting electron-donsity of about 600 per 
am. near the earth’s orbit & of 
about 10-3! gm.am.-*, since rad eleotroetatio equi- 
libriurh one proton or other poeitive ion is 
for each electron. The density of the dust— 10-15 
particles am.-3—oomee out to about 10-9 gm.am.-3 
near the earth, or only a hundredth of the density of 
the gas. The decrease of density of dust towards 
the gun as shown in the diagram may be the result 
of ee ration of dust partioles near the sun, as is 

similarly found in the nuolei of cometa. 

The brightness of the light-bridge connecting the 
morning and the evening zodiacal light is correctly 
represented by the above dust density (the contribu- 
tion of the electrons to the light-bridge is amall since 
their number decreases rapidly outwards). The lum- 
inosity hear the counterpoint of the sun, the so-called 
oounterglow (Gegenschesn) with a diameter of about 
20°, is 30 per cent higher than in the light-bridge. 
If the counterglow is explained as the result of a 
cloud of dust-particles near the outer libration-point 
in the sun—earth‘, this cloud is situated at a 
distance of 0-01 astronomical unita from the earth 
and has a density about thirty times higher than the 
mean density of dust near the earth’s orbit. 


H. SmpENTOPF 
- A. Beane 
z H. EraissHR 


Hoohalpine Forschungsstation Jungfrauj 
March 12. 
! Whipple, F. L., and Gommer, J. L, Astrophys. J., 100, 380 (1949). 
1 Bobr, A., and 8ledentopf, H., £. Aatrophys., 38, 10 (1983). 
* Elmer, H., Z. Astrophys. (in the prem). 
‘of. Moulton, “Celestial Mechanics’’. 


EXER 
Action of Cortisone on the Polymerization 
of Actin 

Iw adrenalectomized animals maintained on an 
adequate diet, the work rey of skeletal muscle, 
as shown by the response to prolonged repetitive 
Risa is greatly diminished?. This effect is 

not due to a direct failure of energy supply 
as cond expected from hypoglyoemie, but*to an 
alteration in the metabolio or contractile system of 
the oell. 

It has been shown by Horvath æ al.’ that the cardiao 
glyooaides enhance the polymerization of actin pre- 
pared from cardiac "musole but do not affect actin 
from skeletal musole. These observations have been 
confirmed in this laboratory, and the possibility that 
cortisone might act in a smilar manner on skeletal 
muscle actin alone has been investi 

Actin was prepared from akeletal muscle of the 
dog by the method of Straub e$ al’. Solutions 
obtained by the extraction of 1 gm. of dry powdered 
muscle residue with 20 ml. of carbon dioxide- 
free distilled water had an actin content of 6-6 
mgm./ml. Polymerization was followed by visoo- 
metry measurements at 10° C. using the Ostwald 
viscometer. 

Our resulta show that cortisone in & concentration 
of 25 ugm./ml. added as a solution in propylene 
glycol increased the rate of polymerization twofold 
compared with a control preparation containing the 
solvent-alone and of identical ionio constitution. This 
effect is apparent throughout the range of concentra- 
tion of cortisone 0-25-50 ugm./ml. The polymeriza- 
tion was carried out’ at tho physiological ratio of 
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potassium to calcium (potassium, 0-054 M ; calcium» 
0-001 M) with a trace of magnesium (0:0005 M) and 


,in the presence of veronal-&oetate buffer of pH. 7-4. 


All salts were present as chlorides. 

Under identical conditions, actin pared from 
the cardiac musole of the dog sho no alteration 
in polymerization-rate when cortisone was present 
in & conoentration of 25 ugm./ml. 

The globular to flbrous transformation of aotin 
effected by. ions $n vitro 1s an extreme case of small 
changes occurring in the actin particles in the intact 
cell and gives & good indication of these reactions. 
It would seem that steroid substances have a role 
in the regulation of oontractile force Meu an 
influence on actin particles. 


J. B. Cowrm 
R. H. THORP 
Department of Pharmacology, ` 
University of Sydney, 
New South Wales. Nov. 12. 
1 Ingle, D. J., Exdoerinol, 84, 101 (1944). 
* Horvath, I., ied O., and Bzerb, J., Nature, 164, 792 (1919). 


? Feuer, G., Molnar, Pofko, P, and Straub, F. B., Hungarica Acts 
Phpsial. 1. 18 (1018 


Serum as a Source of Growth-factors for 
Trichomonas fetus 


OarLLEAU! concluded that cholesterol, ascorbic 
acid and a third unidentified factor were essential 
for growth of Trichomonas fetus. Ascorbic acid, 
however, may only have been required because of 
ita reducing properties’. The object of the present 
study was to in the nature of the factors 
in serum required by T. Jesu when Brows Ua peters 
free culture. 

Staak oala E Ll ordered wens TOW ti 
2 per cent gtucose-broth over an inspissated serum 
slope, the medium being covered with a layer of 
liquid paraffin. Experimental cultures were grown in 
broth containing 2 per cent glucose and 7 per cent 
liquid horse serum. The inoculum gave an initial 
count of 200,000 organisms per ml. Without serum 
no econ pon aps took place; but when 
& po tion of up to ten 


[sp adds investigations led to the preparation 
of & water-soluble extract of inspissated serum which 
would support growth when added to glucose broth. 
Th was prepared by Gleaming touches for 4B iiir. 
equal volumes of inspissated serum and distilled 


water. The final pH was 8. After steaming, the 
extract was cleared in & Seitz filter and then freeze- 
dried. The extract could be dialysed without loss 
of activity. When added to 2 per cent glucose-broth 
to give a concentration of approximately 0-15 per 
cent in terms of ita protein content, mier abel 
was obtained which could be ne a tured. 
The extract contained & considerable amount of 
protein which could be precipitated by trichloracetio 
acid or by heating at pH 5 

The following analyses on a sample of the freeze- 
dried extract were kindly carried out by Dr. Winifred 
Watkins, who reported the material to contain total 
nitrogen, 10-5 per cent; total phosphorus, 0-6 per 
cent; inorganic phosphorus, 0.005 cent; re- 
duction and hexoeamine {after hydro for 8 hr. 
at 100° with 0-5 N hydrochloric acid), 4:6 per cent 
and 2-4 per cent respectively. The substance gave 
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& .positive biuret and Liebermann—Burchard (ohol- 
esterol) reaction. 

The method of preparation suggested that the 
extract might contain seromuooid, and the resulta 
of the analysis support this possibility. The total 
carbohydrate content is 4:6 per cent compared with 
& content of 10-7 cent in seromuooid; but the 
ratio of hexose to Berori is approximately the 
samo as that recorded for seromuooid?. The low 
carbohydrate value may be due to the amount of 
precipitable protein present 

The si tie a aotivity of the serum 
extract was not due solely to ita cholesterol content, 
since by itself cholesterol would not support 

The easential components of serum for T. fous have 
thus been shown to be water-soluble, non-dialysable 
and stable to heating at pH 8. It is considered 
possible that one of the factors required may be 
seromuooid. The work is being continued, and it is 
hoped to elucidate further the nature of the growth- 
factors required by this organiam. 

J. K. OLAUBHN 

Lister Institute, London, 

and 


Institute of Animal Physiology, 


1 Cafilean, R., C.R. Soc. Biol., Paris, 187. 861 (1088). 
' Hall, E. P., Vit. Hormones, 1, 249 (1043). 
* Rimington, O., Biochem, J., 34, 931 (1910). 


A New Transamination Reaction 


Tam isolation of y-methylene-glutamire and y- 
. methylene-giutamic acid from groundnut pants has 
been described’. More recent studies, in which an 
attempt has been made’to obtain information regard- 
ing the metabolism of the compounds, have indicated 
thet transamination processes may be largely 
responsible for the breakdown of the y-methylene- 
gtutamio acid in groundnut plants. 

The first experiments were of & qualitative nature 
only. Seeds germinated for four days at 25° in the 
dark were ground with half their freah weight of M/5, 
pH 17-4, phosphate buffer solution and a little aoid- 
washed sand until a smooth was obtained. The 

was squeezed fine muslin and the 
trate centrifuged for 5 min. at 3,000 r.p.m. to 
remove finely divided debris. The supernatant was 
then encl in & oollodion bag and dial 
& stream of M/5, pH 7-4, phosphate b for 24 hr. 
at 8° in order to remove most of the free amino-acids 
found in the o extract. After dialysis the 
extract was directly in the transamination 


f a aa to be described. 
e efficiency with whioh the «-ammo-group of 
Y-methylene-glutamio acid was transamina to 
three «-keto-aoids (a-keto-glutario, pyruvic and 
oxalacetio acids) was compared with that of certain 
other l-amino-acids previously found to anie ce 
in transamination systems in plant materials? 
reaction mixtures consisted of one volume of M/85 
a-keto-acid solution (titrated to pH. 7-4), one volume 
of M85 Lamino-acid solution and two volumes of 
the extract. The amino-acids used were l-aspartic 
acid, dl-alanine, i-valine, dl-leucine, glycine and 
Y-methylene-glutamio acid (concluded to be tho 
l-form from unpublished experiments).  Synthetio 
Y-methyl-glutamio acid (presumably a dli-form) was 
also used. Transamination was allowed to proceed 
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for 4 hr. at 88°, and then the enzymes were inactivated 
by the addition of absolute alcohol to a final oon- 
centration of 70 per cent followed by warming. After 
the precipitated proteins had settled, aliquots of the 
supernatants from each reaction mixture were applied 
as spots to a chromatogram later developed in the 
usual manner for 24 hr. in phenol — ammonia. The 
relative amount of the of the transamina- 
tions (gluteznio acid, alanine and aspartic acid) can 
be estimated approximately from the sizes and in- 
tensities of the ninhydrin-developed spots on the 
ii cad ut The photograph of the chromatogram 
produced shows that when a-keto-glutarate was 
used, the maximum and approximately equal amounts 
of gtutamio acid were produodd from y-methylene- 
giutamio and y-methyl-glutamic acids, alanine and 
aspartic acid. When pyruvate or oxalacetate was 
used, the maximum amounts of alanine or aspartic 
acid appeared to be when Y-meíhylene- 
‘gtutamic and y-methyl-glutamic acjds were em- 
ployed. The reactions between a-keto-glutarate and 
the three amino-acids, alanine, aspartic acid and 
natural y-methylene-glutamio acid, when studied at 
intervals of 0-5 pH units between 5-0 and 8.5, all 
had pH optima of about 7. 

The experiments in which a-keto-glutarate was 
used were repeated, the io acid produced being 
determined quantitatively after separation from the 
other amino-acids on developed for 


40 hr. in phenol — ammonia’. Similar experiments 


were performed in whidh the seed extract was re- 


placed by an equal volume of an extract prepared 
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Per oent of the a-ke taratas converted 
to acid 
Leaf extract Beed extract 
ae iE P 
reru — qa BS 
acid 9:31 555 
ims T ü 
Vane 14 12 


The leaf extract contained 0-49 mgm. total nitrogen per mL; 
the seed extract contained 7-) mgm. total nitrogen per ml. 


in the same manner from the leaves of 20-day old 
plante. The percentages of a-keto-giutarate converted 
to io acid in the presence of various amino- 
acids are given in the accompanying table. 

The larger amounts of glutamic acid formed in 


of enzymes than those present in the leaf extract. 
The total nitrogen contents of the extracts give 
support to this idea. The transaminase system 
responsible for the oonversion of the naturally 
occurring y-methylene-glutamio acid is presumabl 
also acting on the non-natural y-methyl-glutamio 
acid, and since the rates of transamination are not 


groupings on the ;-carbon atom. 
Our thanks are due to Miss A. E. Wright for 
technical aemistanoe during part of this work. 


L. FowpHN 
Department of Botany, E 
University College, Gower Street, 
London, W.C.1. 
J. Dont 


Human Nutrition Research Unit, _ 
Medical Research Oouncil Laboratories, 
Holly Hill, Hampstead, 
London, N.W.8. Deo. 16. 
1 Done, J., and Fowden, L., Biochem. J., B1, 451 (10982). 
` : M.G 
a 
(1946). ms A L, and Laine, T 


* Fowden, I., Biochem. J., 48, 827 (1051). 


Effect of Enforced Exercise on 
Myoglobin Concentration In Muscle 


For many years it has been widely accepted that 
active muscles are y redder than those whioh 
are little used. S differences might be regarded as 
fortuitous, however, and unconnected with the state 
of &otivity. The red oolour is principally due to 
the presence of the pigment myoglobin}. To secure 
& oonvinoing indication that myoglobin is increased 
as & result of muscular activity, its concentration 
has been compared in the muscles of forcibly exercised. 
end of inactive rats. In addition, the effects of 
enforced inactivity on myoglobin concentration has 
been studied in the pectoral and leg muscles of 
domestic fowls. 

Myoglobin was estimated by a method previously 
deeoribed* and pH by the glass electrode. 

The effects of short bouta of exercise of varying 
severity were first considered. Female albino rats 
eir months old of uniform breeding were made to 
run on mechanically driven drums at 30 r.p.m., 
co nding to & running speed of 120 ft./min. 
In Table 1 (A i, ij), values given for myoglobm 
levels ın the mixed hind-lt musoles after the rats 
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Table 1. MYOGLOBIX DX RELATION TO HEFORGND EXERGOIER IY RATS 
(mixed museles of hind limbs) 









Treatment 

















` | 0-094 +0 -003 
0-094 +0 000 


bh 






Unfed—exháusted 
Unfed—oconítrois 





























B1 ¥od—heavy exercise | 0-097 .1-0-009 
(Ip hr. 80 : ) 
u vy EN 0:105--0 » 
(8 hr. 80 r.p.m.) 
iH Fod: 0-006 +0 003 
Ci Dew Sr jaay) 0:131 +0 -006 
Pe eb 0-104 +0 -007 





* 


Be ln 













(2 months, 2 hr day) 
Fed—econtrols ý 
Fed—"immoptle" 


^ at 5 per oen$ Jevei. + Significant at 1 per cant level, 
tun pp por omt leval 


had been exhausted by l$ hr. of this treatment. To 
accentuate the shock arising under these conditions, 
the animals were starved for 24 hr. prior to being ~ 
placed in the machine. It may be seen that the 
pigment concentration in the muscles of the exhausted 
Tats was not significantly different from that in the 
control animals, which were in oagee. Nevertheless, 
the treatment had greatly lowered the glycogen 
reserves of the muscles in the exhausted rata, as their 
ultimate pH was 7-24 + 0-04, whereas that in the 
controls was 6-46 + 0-023. (The ultimate pH derives 
from the conversion to lactic acid of all the glycogen 
remaining in the muscle at death*.) When well-fed 
rats were subjected to moderate exercise, there was 
again no change in myoglobin-levels (Table 1, B i, 
i and iii. It was once more evident, however, that 
the enforced exercise had affected the muscles, aa 
the ultimate pH in the controls was 6-20 + 0-08, 
and in the exercised rats 6-90 + 0-21 (1} hr.) and 
6-94 + 0-15 (8 hr.). 

As a streæ of short duration apparently produced 
no change in myoglobin concentration, the effect of 
moderate exercise every day over an extended period 
(17 days) was considered. Seven rets were exercised 
for 2 hr. a day at about 10 r.p.m. A srmilar number 
were retained as controls. In Table 1 (C i and ii), 
it may be seen that this procedure led to an increase 
in myoglobin-levels in the treated animals which was 
significant at the 5 per cent level. In the hope of 
aocentuating this trend, a further batch of female 
albino rata six months old were subjected to treat- 
ment. One-third of their number were trained for 
two months, again for 2 hr. a day and at 10 r.p.m. 
(Table 1, D i): one-third were retained as controls 
(Dii); &nd the remainmg third were kept 'immobile' 
in & confined space (D iii). It is readily seen that 
myoglobin concentrations in the trained group were 
higher than those in both the oontrola and the 
‘immobile’ animals, the si of the difference 
being high—at the 0-1 per cant level. Furthermore, 
the values for the oontrols were also higher than 
those in the ‘immobile’ group, although the sig- 
nifloanoe of this differance was not so great (1 per 
cent level). 

The ultimate pH values of the muscles from the 
trained group (6-07 + 0-04) were significantly lower 
than those in the controls (6-18 + 0-08) and in the 
‘tmobile’ animals (6-16 +-0-05), suggesting a 
building-up of glycogen during training. Changes of 
pH of this magnitude have been reported before in 


0:111 +0 -006 


paraoa} 
0-096 +0 -000 
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of differenoe between 
meant, at 0-1 per oent level 





exercised rats, and the degree of acidity has been 
correlated with the quantity of lactio acid produced 
in the muscles‘. ^ * 

The pectoral and leg (gastrocnemius) muscles of a 
group of fowls which had been allowed considerable 
freedom. to forage, and of a gompareable-group closely 
confined in & battery over & period of nine months, 
were also analyzed (Table 2). 

Myoglobin concentrations in the gastrocnemius 
muscles of the normally active control group were 
signifloantly higher (0-1 per cent level) than those 
af the ‘immobile’ birds. It is interesting to note, 
however, that the muscles, which were 
not exercised by either group, showed no difference 
in pigment content. 

It is concluded from these results that an increased 
myoglobin content represents one of the responses 
of muscle tissue to the mftuence of enforced activity, 
provided the latter continues over an extended period 
(‘training’). Over a short iod, even the most 
severe exercise elicits no such response, altho it 
profoundly diminishes the glycogen reserves the 
muscle. 

I am mdebted to Dr. D. G. Gilmour and Mr. R. W. 
Pomeroy, of the School of Agriculture, Cambridge, 
for making available the fowl muscles. The statistical 
analysis of the data m Tables 1 and 2 was carried 
out by the Statistical Laboratory, Mathematics 
Department, Cambridge. The interest shown in these 
experimenta by Prof. D. Kelm and by Dr. E. O. 
Bate-Smith is gratefully acknowledged. The work 
described in this communication was carried out as 

of the programme of the Food Investigation 
uidi cu Department of Scientific and Industrial 
Research. 


R. A. LAWR 
Low Temperature Station for 
Research in Biochemistry and Biophysics, 
University of Cambridge, 
and E 
Department of Boientiflo and Industrial Research. 
Deo. 22. 
1 Theorell, H., Biochem. Z., 953, 
1 Lawrie, B.A, J. Agrio. í 
"Callow, H. H., Bep. Food Invest. 
* Bato-Smitb, B. O., J. Chem. 
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Hyaluronidase as an Adjuvant to 
ethylene Blue in staining of 
Nerve Fibres 

Ir is notoriously difficult to produce consistent 
and uniform resulta m the vital stainmg of nerve 
fibres with methylene blue. Using Weddell’s 
methods’, both local and intravenous methylene 
blue in rabbits have given unsatisfactory resulte, with 
patohy and inconsistent staming. . i 

Very considerable improvement in'uniformity of 
staining of the nerve plexuses of the ear in rabbits 
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has been achieved by addmg hyahironidase-to the 
solution of the dye immediately before injection, in 
the proportion of 1,000 ‘Benger’ unita to 20 ml. of the 
dye solution. After local injection, diffusion of the 
dye throughout the oorium and subcutis of the ear 
is rapid, particularly if the ear ıs lightly massaged. 
In other particulars, Weddell’s method! has been 
followed. E 

Similarly, better stainmg is obtained after intra- 
venous injection of methylene blue to which hyal- 
uronidase has been added. Given intravenously, the 
enzyme appears to be relatively non-toxic; 6,000 
units were added to the injection fluid in the cage of 
& 2-kilo rabbit without apperent toxic effect. In all 
experiments the ordinary B.D.H. preparation of 
methylene blue was used as & 2-5 per cant solution 
in: isotonic glucose. To prevent any~ ihty of 
saline over-dosage, the glucose solution been used 
in preference to physiological saline aa a vehiole for 
the dye. 20-80 ml. of the gotution plus hyaluronidase 
were injected slowly over & period of 2-4 hr. Tho 
time factor is not significant. For examination of 
the nerve plexuses of the ear injection is made into 
one of.the hind Imb vems, as injection into the 
dorsal vein of the ear produces groas non-specific 
staining of the tissues around the site of injection 
from local diffusion of the dye. 

Weddell! has pointed out the value of vasodilatation. 
of the skin area being investigated, and certainly leas 
uniform resulte in the ear are obtained when there is 
vasoconstriction. The induotion of an acute in- 
flammatory vascular reaction of the dorsal skin of 
the ear by rubbing with xylol durmg the injection 
period has produced the most consistent and uniform 
staining. This would suggest that uniformity of 
staining follows widespread capillary dilatation which 
reduces the need for tissue diffusion of the dye to 

The addition of hyaluronidase to the solution of 
methylene blue in supravital staining of nerv 
plexuses in human skin has also given promising 
results. An alternative to this method would be the 
injection of the enzyme locally into the dkin before 
exoigion and suprevitel staining, since Bywaters 
ei al have shown that the dermal barrier to the 
spread of dye after hyaluronidase injection 18 not 
reconstituted for 24 hr. 3 
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i Ian A. MOGREGOR 
5 Department of Anatomy, 

University of Glasgow. Jan. 6. 

1 Weddell, G., J. Amat. Lond., 76, 846 (1041), 


? Foindel, W. H., Allison, A. O., and Weddell, G., J. Neurol. Neuroeurg. 
Prychiai., 11, 227 (1048). 


Bywaters, H. G. L., Holborow, B. J., and Keech, M. K., Brit. Med. J., 
ul, 1178 (1061). 
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The X-Organ of Crustacea 

Interest in the location and’ identity of the 
X-organ of decapod crustaceans has been renewed 
with the discovery of ite neurosecretory nature, for 
it is one of the major sources for the secretory 
material of the sinus gland!'-*. The total endocrine 
complex formed by these two organs strikingly 
resembles the brain- corpore cardiaca complex of 
insects. The & oe of the X-organ varies in 
different species ; apparent homologues have been 
located in the nervous system of the eye-stalk of 
decapods by either of twoimethods: (a) from, the 
original observation of dHanstróm** that it is usually 
associated with the innervation of the sensory pore 
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or sensory papilla ; or (b) from the recent discovery! 
that the X-organ is linked to the sinus gland by the 
Nn sinus gland tract, otherwise ed the ainus 
glan: 

By 


nerve. 


in most forms con- 
tains ab least three types of oell. In Brachyura, where 
the sensory pore is poorly developed or wanting, 
these different types of cells are commonly found 
together, usually at the proximal ventral oorner of 
the medulla terminalis (Fig. 1); but in Squslla (Fig. 2) 
and in Natantia (Fig. 3) especially, the X-organ may 
be separated into two parte connected by & nerve. 
In Brachyura, the most abundant cell seems 
to be & big (30—40 diameter), peer-sha mono- 
polar neuron, with & conspicuous nucleus and ‘one to 
several nucleoli. The axon of this cell body is large, 
unbranched and leads to the emus gland (Fig. 1). 
Seoretory granules or droplets oan be demonstrated 
by appropriate histological methods in both cell 


body and axon. These cell types are termed ‘giant - 


B neurosecretory oelle’! or simply ‘X-organ neuro- 
secretory cells’, 

The second, and leas-abundant, cell type in the 
Brachyure is a spherical oell (c. 15, in diameter), 
the nuoleus of which hes against the cell wall, while 
most of the perinuclear space is usually filled by a 
single inclusion which stains uniformly. Sometimes 
several smaller inclusions are present instead. No 
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axon oan be seen. A third, and least abundant, oell 
type oonsista of oval or irregular ‘concretions of 
concentric structure’® lying adjacent to both the 
cells types already described. No clearly defined 
nucleus can be seen in these bodies, which may be 
products of secretion rather than cells. 

In the Natantia examined, the two latter types 
of cell have been found close to the sensory pore. 
Cells of the second, spherical, type appear to be more 
numerous here than in the Brachyura, and they are 
characteristioally ''. . . shaped like a cluster of 
grapes surrounding the nerve from the medulla 
terminalig'"*. These cels may form a synoytium. 
Cells of the first type (X-organ neurosecretory oelle) 
are also present but are isolated from the other two 
kinds; they ocour in the medulla terminalis close to 
the point where the sensory pore nerve enters it. 
Fibres connect these two groups of cells. 

In Natantia as well as Brachyura, the sinus gland 
is innervated by (and presumably recerves secretory 
product from) the X-organ, but not from that portion 
of the X-organ close to the sensory pore. We pro- 
pose that the two portions of the gland, where they 
are separated, should be termed pars distalis X-organi 
and pars gangitonaris X-organt (Figs. 2 and 3, PDX 
and PGX), while the nerve connecting them should 
be termed connexio X-organs (OXO), that is, X-organ 
connective. 





Dromia and Calocarts show & degree of separation 
of these two portions of the X-organ intermediate 
between the extremes shown in crabe and shrimps. 

We feel that these findings confirm the identifica- 
tion of the brachyuran X-organ by recent workers!3# 
and may explain why compatible resulta have not 
previously been obtamed after X-organ extirpation 
in Natantia’. 

We wish to thank Dr. P. F. R. Dohrn for the 
Calocaris material placed at our disposal. One of us 
(D. B. O.) is aided by a grant from the Browne Fund 
of the Royal Society, and the other (L.M. P.) at 
preeent holds a National Soienoe Foundation (U.S.A) 
fellowship. - 

D. B. CAgLISLE 


Marine Biological Laboratory, 
Plymouth, 
and Stazione Zoologica, Naples. 
L. M. Passano 
Osborn Zoological Laboratory, 
Yale University. Deo. 17. 

1 Him, D. H., Anst. Ree., 111, 502 (1951). 
* Enami, M., Biol. Bull. Woods Hole, 101, 241 (1951). 
* Pamano, L. N., Anat. Reo., 111, 502, 559 (1961). 
t Hansiróm, B., Psyolíat. newrol. BI. Amst., 38, 405 (1934). 


' « Hanstróm, B., “Hormones in Invertebrates?" (Oxford, 1939). 


* Blas, D. H., and Welsh, J. H., Biol. Bull. Woods Hole, 183, 157 (1983). 
* Hanstrom, B., Bull. Bial., supp., 38, 98 (1048). 
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Extension of the Salivary Chromosome 
Method to Anopheles claviger, quadrimaculatus 
and aquasalis 


Tra oytogenetio method of investigation in malaria 
mosquitoes, based on morphological comparative 
study of salivary chromosomes, has been fruitful in 
the analysis of the maoulipennis group. The results 
obtained are in good agreement with those of 
taxonomic studies based on egg morphology and 
larval chetotaxis ; moreover, they permit systematic 
diagnosis also where such morphological differential 
characters vary too much or are altogether lacking. 
For example, where mixed A. iypious and messes 
occur in & larval breeding place, no larval character 
is sufficient for their discrimination, whereas cyto- 
logioal examination shows different structures in the 
X-chromoseome which are absolutely constant and 
characteristic of each species. The method of exam- 
ination is both easy and rapid. 

Hitherto, only ies of the macukpennis group 
have been Ueo investigated in our laboratory 
by this method, although we could foresee & much 
wider fleld of application. Preliminary researches in 
A. claviger showed. this species to be & suitable one 
for oytogenetio studies. 

Last year we received from Dr. L. E. Rozeboom & 
strain, easy to rear in laboratory conditions, of A. 
quadrimaculatus ; the species, which is widespread in 
North America—middle and eastern States—is oon- 
sidered to be one of the chief malaria vectors. Cyto- 
genetic study of this ies, based on the structure 
of the salivary gland chromosomes, also appears 
possible and promising. 

The mitotic chromosome picture consists of two 
mediocentric and one scrocentric, dot-like chromo- 
somes, resembling those of A. claviger in somatic cells. 
Thus a preliminary investigation of the chromosomes 
of quadrimaculatus shows that the tip of one of them 
is similar to the end of the right arm of the third 
-chromosome of the Italian A. maculipennis. 

The end of the X-chromosame of A. 
also appears to be somewhat aimilar to that of messes. 

Any hypothesis on phylogenstio relationship 
between palearotio and nearotio forma of the macul- 
permis group haa little foundation at present; but 
thia cytogenetic approach is the most promising one 
for such investigation. The banding pattern of freeborns 
and azteous is almost identical with that of atroparvus ; 
there are, however, rather extensive inverted regions. 

According to Freeborn, quadrimaculatus is & 
member of the macultpennts group, filling up a niche, 
in the United States, and completing ‘‘the globe 
encircling holoarotio distribution of this variable and 
versatile species”. My resulta support 
this point of view. It must be admitted that the 
ohromoeomio set of quadrimaculatus resembles more 
closely that of claviger than maoulipennds, in ordinary 
mitotio or meiotic cella; but I think the difference 
between maoultpennss and quadrimaculatus could be 
referred to the heteroohromstio part. As a matter 
of fact, the X-chromosome in the salivary gland cells 
is almost the same in the two species, although it 
& rather different in the mitotic set. The 
Dh logenetio relationship between  nearotio and 

earotio species, however, is a problem requiring 
much further investigation and olose co-operation 
between many research workers. 

What is unquestionable is the possibility of extend- 
ing to the American species of the maoulsipennés 
group the same method of investigation as that applied 
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to the Italian species. Oo j, asteous and 
ocotdentalts, differences oan be ound in the chromo- 
pomio structures which make differential diagnosis 
easier in larval breeding places (for example, between 
fresborms and punoipennés in regions where these 
species are oo-breeders). 

The species mentioned belong to the subgenus 
` Anopheles. We believe that the method can be 
applied fruitfully also to species of the subgenus 
Nyssorhenohus. Dr. Ivan Ricciardi, of the Malario- 
logical Institute of Rio de Janeiro, has recently come 
to this Institute, and brought with him eggs and 
larvæ of aquasal4s. Both in larve collected in Nature 
and in larvæ reared in the laboratory, the structure 
of salivary chromosomes appears with & clarity quite 
comparable to that-aharaoteristio of the most suitable 
species of Drosophila and Chironomus (see photograph). 

We hope that complexes like tarsimaculatus and 
others of the subgenus Nyssorhynchus will offer surt- 
able material for the application of the cytogenetic 
method. 

G. Feri 


L. i Institute of Zoology, 
Diversity, Pavia. Nov. 13. 


Probable Relationship between the 
Rhodometopa Group of Cercaria and the 
Trematode Genus Renicola Cohn 


Dorme the past year, & study of the trematode 
of the genus Renicola from birds in British zoos has 
been carried out and certain interesting pointe oon 
cerning the genus have come to light. 

Among other features to which particular attentior 
was given is the excretory vesicle in & species whiol 
has been found on several occasions in the kidney! 
of various . This species was first Tte 
by Cancel and and Sloane! from king ein thr 
Edinburgh Zoo. The fact that had fone 

i in birds hatched in the menagerie, anc 
certain other features of infections observed ir 
London, seemed to indicate that this is not & norma 

of penguins, but is more likely to be founc 
in. British sea-birds. With this in view, & search war 


penguins, were found in the kidneys of & commo 
emot (Uria aalge). 

An examination of the literature on larval trema 

todes from British marine gastropods showed ałmosi 
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at once the very marked similarity between the 
excretory vesicle of young adulta of this species‘ of 
Renicola and that of the Rhodomefopa group, of 
cercaris, particularly C. 7 Rothschild’, In 
both cases the vesicle is Y-shaped with ‘numerous 
lateral branches and with a channel join- 
ing the two arms of the Y immediately behind the 
ventral sucker. . 

Evidence of this kind seams fairly , and 
further work is being carried out in the hope that 
& knowledge of the larval stages may help to establish 
more definitely the true systematic position of this 
somewhat disputed genus. 


P Department of Zoology, 
‘Imperial College of Science and ‘Technology, 
London, 8.W.7. Nov. 18. 
1 Campbell and Sloane, Vet. J., 99, 291 (1048). 
* Rothschild, AL, Parasitology, 87, 152 (1085). 


C. A. WRIGHT 


Relationship between the Oxidative and 
Fermentative Phases during Adaptation 
to Galactose in Saccharomyces cerevisiæ 


AEROBIO adaptation to the utilization of galactose 
in 8 cerevisic oocurs in two phases: an 
oxidative phase in which the i 
I, and a fermentative phase which follows it}. Further 
experiments have now demonstrated that during the 
oxidative phase of adaptation to galactose, the yeast 
cells are capable of fermenting galactose if anaerobio 
conditions are introduced. The degree of fermentation 
which resulted when anaerobic conditions were 
instituted was found to be correlated with the degree 
of adaptation during the oxidative phase as measured 
by the Qoo,- 

These resulta confirmed previous ones which 
indicated that adaptation to the utilization of gal- 
actose is not concerned with oxidation or fermentation 
as such, but rather with an enzyme or series of enzymes 
which make galactose available to the cell for sub- 

t oxidation or fermentation!i. Since the 
oxidative phase of serobic adaptation was always 
followed by the onset of fermentation, provided the 
concentration of 


involved in this shift from oxidation to fermentation ~ 
under serobic conditions. 

It was found that, during the early stages of 
adaptation long before fermentation started, carbo- 
hydrate was being stored, somo as glycogen and same 
as glyoolytio intermediates, and pyruvate did not 
accumulate appreciably until storage of glyoolytio 
intermediates was close to maximum. Therefore, 
it appears that storage occurs as soon as ada ion 
starts, and that only & relatively small amount of 
galactose is initially metabolized to pyruvic acid 
and oxidized headers the tricarboxylio acid oyole. 


However, when is at & maximum and 
adaptation has prod sufficiently, galactose is 
metabolized at rate to pyruvate until 


the oxidative BR as are apparently saturated, 
and pyruvate and acetaldehyde accumulate. It 
is at this point that fermentation starts. These 
-oonolusions are in t with previous results 
which demonstrated that, at low concentrations of 
, adaptation oocurred readily (as indicated 
inorease in Qo, diss of , and 
acoumulation of gen) bit that fermentation did 
not occur. 
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An important implication of these resulta is that 
fermentation is not & valid criterion for measuring 
the synthesis of the ive enzyme. The 
Saag UE ater fermentation in yeast & 2 
be d upon the acoum on o 
muc A E edo etal 
way related to the kinetios of adaptive enzyme forma- 
tion. Therefore, experiments using this method whioh 
purport to show that the synthesis of galactokinase 
is autocatatytio in nature are invalid’, and theories 
which postulate the existence of extrachromogomal 
hereditary factors in order to explain the kinetios of 
galactokinase formation in 1 are premature. 

I wish to thank Dr. Carl O. for encourage- 
of the work. This work 


Growth, National Research Council, National Cancer 
Institute of the National Institutes of Health, Publio 
Health Service and Anheuser-Busch, Ino. 
A. Laowanp SHEFFNER 
Boutbern Illinois University, 
Carbondale, Illinois. 
Nov. 11. 
1 Bheffner, A. Leonard, and Lindegren, Cari O., J. Bact., 64, 423 (1952). 
1 Bpiegeiman, 8., 8ymp. Boe. Hxp. Biol, Xo. 2, Growth, 286 (1948). 


Purification and Cellulolytic Activity of 
Cellvibrio 


In recent years, several workers have paid & great 
deal of attention to the purification and the oellulo- 
lytic activity of aerobic cellulose-decom: bact- 
eria, especially Oytophaga and Celleibrio. Isolations 
have generally been carried out by direct plating of 
soil suspensions on precipitated cellulose agar, and 
by enrichment cultures on silica-gel filter paper or 
ee Depot immersed in a liquid mineral 
medium. farmer method, most of the dishea 
are invaded moulds and generally the formation 
of lytic zones is not obvious. 

du erder to ieolito Callvdrio, s iwi aimait 
was effected an silica-gel filter paper. After tenfold 
subculturing on the same medium, impurities in the 
form of other bacteria were still present. The impure 
strains were plated out on precipitated cellulose agar 
containing the common minerals, 0-1 per cent farm- 
yard manure extract and 0-2 per cant cellulose. 
After seven days incubation at 26° O., different types 
of oolonies were obtained. Bome were surrounded 
by olear lytic zones while other colonies were not. 
All the Oelieibrio colonies that produced lytio zones 
on this medium showed a luxuriant growth when 
subcultured on filter paper agar, The strains obtained 
in this way were again plated on cellulose agar until 
only one type of colony with clear lytic xonea was 
present. These strains were considered to be ab- 


xis igi 

strains of Celivibrio, after enrichment on 
filter paper, produced lytio zones on precipitated 
cellulose agar to which farmyard manure extract was 
added. Some strains need other factors in 
addition to those present in the yard manure 
extract. More wark will be dane on the role of these 
factors in the formation of lytic xonea by Oelleibrio 
on cellulose agar. 

The pure cultures already have been maintained, 
del a met dail Se fI 
filter paper and precipitated cellulose agar 
with farmyard manure extract. 
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Vibrio 14: (1) pure strain on 
on agar celluloses; (3) impure 
Hquid 


cellulose; (2)!mpure kirain 
on &nd mineral 

Impure strains, after many subcultures on silica-gel 
paper medium, and pure strains obtamed by using 
the technique mentioned above, were tested for 
cellulolytio activity. We used two methods: growth 
reeked teehee pde ewe mc ee 
~ to which filter-paper stripe were added, and a mineral 

agar medram covered with filter Farm- 
yard manure extract was not present in either media. 
The cellulose decomposition was measured by loss of 
dry-weight of the filter paper. The ying 
graph shows the results with an impure & pure 
strain of Oelivibrio 14 on the two media. 

I+ seams clear that the cellulose is more rapidly 
decomposed in. the early stage of growth on the agar 
filter medium. The pure strain is also more active 
than the impure one. 

Further resulta with other pure strains of Celieibrio 
will be published elsewhere. ] 

i J. P. Vorrs 


3 J. K. Van Hovs 
Laboratory of Microbiology, 
State Agriculture Univerarty, Ü 
Ghent. Noy. 14. 


Some Factors affecting Heat Tolerance 
of Cattle and Buffaloes 


EGYPTIAN cattle, buffaloes and high-grade short- 
horns were used for studying the effect of age, lacta- 
tion and fattening on heat toler&noe coefficients. The 
method devel by Rhoad! was used in estimating 
the hest tolerance, and the test was carried out twice 
durmg July 1952. The atmospheric temperature 
during teet days ranged between 91? and 98-6°F., 
and relative humidity between 42 and 68 cent. 
Tig averse: body Cuupsiecurce OF enna Grete 
March 1950 were taken as normal body temperature’. 

It was found that calves one year old had the 
lowest adaptability coefficient (see table). As young 
calves are sensitive organisms, probably their heat- 
ep ed DE ag c E 
ol animals. : 

Our results show that lactating animals are less 
tolerant than animals two years of age. It should be 
noted that mature animals used in this work were 
during their first month of lactation. Such animals 
consume more food than two-year old heifers and 
consequently their heat increment. is increased ; 
moreover, the endocrine and mammary glands of 
lactating animals are more active than non-lacteting 
ones. These factors are responsible for increasing 
the body temperature of lactating animals and lead 
to a lower heat tolerance coefficient. The heat toler- 
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AND SHORTHORN GRADES iT DIFTELHYT AGH 
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ance ooeffüoients of non-lactating Egyptian cows, 
buffaloes and shorthorn grades have been found? to 
be 91-5, 75-7 and 89-2 per cent respectively ; those 
are higher than those reported here for lactating 
animals and heifers two years of dge. . 

To study the effect of fattening on the heat toler- 
anoe coefficient of buffalo calves, & group of three 
calves were given & rioh ration of concentrates after 
weaning until they were eleven months of age. These 
calves gained about 1-5 Ib. daily, while the control 
tea gained only 0-7 lb. The average heat tolerance 

cient of the fattened group was 60 per cent 
compared with 64 per cent for the non-fattened ones. 
This difference may be attributed to the fact that 
fattened calves consumed three times as much food 
as that taken by the control animals, and oon- 
sequently their heat increment should be greater than 
that of the controls. Deposition of more fat under 
the akin of fattened calves may be another factor in 

their heat tolerance. 

The Iberia heat tolerance reported by Rhoad' 
requires that the body temperature of tested animala 
be recorded at 10.00 a.m. and 3.00 p.m. for three 
hot days (atmospheric temperature close to 90? F.). 
During the course of this experiment, body tempers- 
tures of animals were taken at 12.80 p.m., and heat 
tolerance coefficients were ogloulated using this 
reading only. It.ia interesting to note that the two 
estimates obtained are very close except in the case 
of buffaloes (see table). Work carried out in this 
department-has shown that the body temperature 
of buffaloes increased with increasing the period of 
exposure to summer sun; whereas Egyptian cattle 
and graded shorthorns were not significantly affected’. 
This is probably the explanation of the discrepancy 
between the estimates obtained for buffaloes. 

When individual heat-tolerance testa were calou- 
lated for each animal, it was found that there were 
signifloant differences between individuals of the 
seme age. Some of the buffalo one-year old calves 
had to be removed during hot hours on test days. 
Highly tolerant animals should be selected for breed- 
ing, as such animals are more efficient in food 
utilization and production. 

This work was carried out at the Anmnal Breeding 
Department, Faculty of Agriculture, Giza, Egypt. 

A. A. ASKER 


M. T. RAGAB 
Faculty of Agriculture, M. A. GHany 


Fouad I Univeraity, 
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Dipole Moments of Metal Oleates | 


Banerjee and Palit! have reported a value of 0-29 D. 
for the dipole moment of zino oleate in contrast to 
values of 1-20 and 1:66 D. for tha oleates of copper 
and i A possible reason for this anomaly 
has been found in the course of an ebullicacopic 
investigation of the micellar weighta of some of the 
metal soaps in benzene and other, solvents. 

' The dipole moments reported by Banerjee and 
Palit were evaluated i the molar 
polarization of the oleates in benzene eae 

a heterodyne beat method. This prooed tel 
on the fundamental assumption F Me solite is 
either molecularly dispersed or is approaching mole- 
cular dispersion in the concentration range in which 
the polarization measurements are made.  Mioellar 
weight data for rimnó oleate, however, are om in 
the scoompanying graph. 


No. of molooulea/micolle 


^ 20 
Concentration (gm. /100 ml. sotvant) 


Miodle petal and clearest ee of itno DM in Ordo 
: (1) benzene ; (2) toluene, (8) p-xylene 


These resulta demonstrate the presenoe, in all the 
solutions, of aggregates at concentrations well below 
whose at which Banerjee and Palit made their pplariza- 
tion measurements. Further, the shape of the micellar 
«woight-concentration curves provides no justification 
for the assumption that extrapolation of ee nolni 

ion date to infinite dilution is likely to ERE 
value for the polarization of the molecularly dis- 
versed solute. Aggregation was also detected 
»bullioacopieally in solutions of the copper and mag- 


esium compounds ; but, in these cases, the &oouraoy . 


»ybtainable did not warrant extrapolation of the 
woicellar weight data to infinite dilution. Tho fact 
hat aggregation occurs in all these solutions even 
vt low concentrations suggests that the absolute 
"lues of the momenta reported by Banerjee and 
alit may be in error, although there is little reason 
o doubt that their measurements place the oleates 
«1 the correct order of polarity. 
It should be noted that Banerjee and Palit’s 
4eagurements were made at room temperature, 
7hereas the micellar weight measurements now 
sported are at the boiling pointe at atmospheric 
reasure of the respective solvents. However, a 
omperison of the micellar weights of zino oleate in 
enzene (boiling point 80-1? O.) and p-xylene (boiling 
- int 138-4? C.) indicates olearly that, at room 
xmperature in benzene, aggregates even larger than 
1086 observed at the boiling point are to bo ex- 
ected. The measured micellar weights are average 
aluea, and & high average micellar weight in solution 
oa not therefore exclude the presence of some 
«celles of mnaller size, or evan of some molecularly 
wispersed solute. The measured polarizations are 
«us mean values for the different sizes of particles 
ent in the solutions. Since the larger aggregates 
ight reasonably be expected to be much leas polar, 
«e relatively high polarization values recorded by 
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Banerjee and Palit provide evidence for the existence 
in the solutions of some particles considerably smaller 
than the average and poasibly aleo for a small pro- 
portion of the monomeric solute. The ebullioeoopio 


apparatus used in these experiments has been 
described elsewhere’. 
A. GrILMOUR 
B. M. NELSON 
R. O. PoE 


Department of Chemistry, 
Queen's University, . 
Belfast. Dec. 17. 


1J. Indian Chem. Sos., 37, 385 (1980). 
* Nelson and Pink, J. Chom. Soc., 1741 (1052). 


Optical Exaltation In Aromatic Compounds 


Tt is known that the molecular refraction, as 
defined by Lorenz-Lorentz, of liquid (non- 
aromatic and non-conjugaied) organic com- 
unds may be calculated with fair accuracy 
summation of the atomic refractions and 
the contributions to structural mffuences which 
may play & part (for example, olefinic double 
bonds). For aromatic compounds this additive 
obaracter of the molecular refraction does not 
apply. Here the value measured is nearly 
always greater than the sum of ths atomic 
refractions and oontributions due to double 
bonds. 

In determining the molecular refraction, the 
difficulty is encountered that, under normal oon- 
ditions (20° O.), moat of the aromatic compounds with 
three or more rings are solids, some of which have & 
very high melting point. This difficulty may be 
avoided by dissolving compounds the molecular 
refraotion of which is required in & solvent with a 
known molecular refraction, determining the re- 
fractive index and the density of the solution, and 
afterwards caloulating the molecular refraction of the 
solution from these results. The molecular refraction 
of the dissolved substances as & hypothetical liquid 
is denoted by : 


— fn- Ew 


Bao Q) 


where Ry, and Ry, Ry, ate molecular refractions 
of the dissolved substance, the solvent and the 
solution respectively ; and fr and fr sre molecular 
fractions of the dimeolved substance and tbe solvent 
respectively. The molecular refractions of a number 
of aromatic compounds in the hypothetioal liquid 
state at 20° C., calculated in this manner, are given 


in the-accompanying table. 

With the help of the values of the molecular 
‘refractions determined, we derived the nding 
refractometrio exaltations (see table). re the 


exfitation of an aromatic CyH,0,N,8; molecule is 
defined as : 


E = Ru — (p-Ro + q-Ru + r-Ro + s.Ey + tRe), (2) 


where’ Rar is the measured molecular refraction of 
the compound; Ro, Eg, Ro, Ex and Rs are the atomia 
refractions of O, H, O, N and 8, aa derived from 
non-aromatic compounds. For the atomio refractions 
we used those which may be oaloulated from the 
bond refractions given by Vogel eal. p,g, r, sand £ 
era tho nember of 0, H, O, N and 8 atoms. 
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E Oompound RM E Eja 
52-0 10 6 1-06 
uorene 5477 10-7 0-89 
62.8 184 181 
e5-6 18-9 1:35 
Phenanthrene 02:2 15:5 1:310 
71:6 207 1:29 
Fluoranthene TL 19-7 1:23 
Brazan 6-8 22:3 1:81 
ES Benszfluorene D ma 1-22 
n » 1:86 
EU $9 | ine | 135 
ene T 1:28 

1,2,5,6 Dibenx- 
anthracene 104-9 33:5 1 52 
Coronene 107-2 82 7 1-386 
Diftuorenyl 108 0 221 0 92 
P Truxene 114-9 26 1 1:310 











Now it appeared that the optical exaltation per 
aromatic atom (H/A) is far from constant, it being 
a funotion of & structure parameter Ù, which we 
define as: 


Om te — m + HS, (3) 


where fer is the number of sromatic joint bonds 
between aromatic 6-rings, ter is the number of buried 
carbon atoms (completely enclosed by aramatic 
6-rings), and j is the number of direct covalent bonds 
between &romatio 6-rmgs (non-condensing). For 
example, the parameter ® for the molecule 


is given by 9 9 — 3 4+}. l= 3-5 because rer 9, 


tee = 4 andj = 1. The value of the structure para- 
meter D is linked up with the geometrical asymmetry 
of the molecule. The oorrelation between the 
exaltation per aromatic atom H/A and the structure 
parameter ( is given in the accompanying : 
This correlation haa been given a theoretioal tound- 
&tion. 


16 
Eá 
12 


0:8 


041 





s 2,3’ henyl; 3, flnarens; i, 8,4" 
dimethyībiphenyi ; 5, 1 methyl & phenyl 4 teopropytbenzmns ; 
areny! ; , naphthalene ; B, acemaphthene, 9,2 truxene ; 
uorene ; t phenanthrene; 12, Satine 
à » pyrene i; , acridine ; anthra- 
benxan ; 1B, brasan; 19, obrywene ; 

20, ooronene ; 21, 1,2,5,0 dibenxanthraoene 
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With the help of this correlation, 15 is possible to 
draw conclusions as to the structure of mineral fuels. 
Partioulars about this correlation and about the 
method followed in the structural mvestigation will 
be published elsewhere. 
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D. W. van KAREVELEN 
L. Brom 
H. A. G. OggguIN 
Central Laboratory, 
Staatamijnen in Limburg, 
Geleen. 
Deo. 15. 


1Vogel, A. I., W T. Jeffery, G. H., and Leloester, J., 
J. Chem. Soo, 511 (1952) 


A New Method of making Electron Micro- 
scope Specimen Support Films 


Ir has been found that a thm film, suitable for 
specimen mounting, ia formed over the mesh squares 
of an electron microscope specimen grid when dipped 
into a 1 per cent solution of ‘Formvar’ in chloroform, 
and allowed to dry in air. Very thin films, whioh are 
stronger than those wet-strrpped from glass, oan 
easily be obtained.. 

In each grid square, the film is uniformly thin over 
the oentral 70-80 per cent of the total area, thickening 
abruptly at the edges. 

The acoompanying photograph was taken by Mr. 
J. Dyson of this laboratory on an interferometer 
microscope! at a magnification of 500 diameters. The 
interference fringes can be regarded as contour lines 
of equal thickness. To make the photograph possible, 
it was necessary to cut across & grid in o to leave 
half the fleld free for the interfering beam. This 
required & thidker film than is usually made for the 
electron microscope ; consequently, the uniform area 
is somewhat reduced. The loes in usable area 18 offset 
by the advantages that the films are easily and quickly 
made, entirely free from dirt and very rigid on the 
supporting grid. . 

A disadvantage arises when metal shadowing at 
small angles, because the vertical position of the film 
lies between the top and bottom of the grid bars ; 
hence part of the area of esoh grd is not 
shadowed. At angles of tan“! 4 and tan-} t shadowing 
generally covers the entire film. 





Interference photograph of cut ‘Formvar’ film 
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To make the film, the specimen grid is held at the 
extreme edge in a fine-pointed pair of forceps, and 
immersed in the solution. On withdrawal, it is held 
horizontal and allowed to dry; this takes only a 
few seconds. The formation of the film is eaaly 
observed i ing, and best resulta are 
obtained when up to a one-third of the grid 
equares remain covered. If the whole grid is covered, 


the flim is usually found to be too thick. To achieve . 


this, two factors oan be varied. The strength of 
solution can be between 0-5 and 1 per cent, and the 
amount of liquid remaining on the grid oan be varied 
by the manner in which it is withdrawn from the 


on the grid which is liable to charge up electrically 
in the microscope. It is convenient to transfer the 
grid quickly to a second peur of forceps and remove 
any amall drops of liquid which may remain at the 
point where it was previously gripped. 
The method has been used over a period for routine 
work and has proved to be very satisfactory. 
I wish to thank Dr. T. E. Allibone for permission 
to publish this note. 
D. E. BRADLEY 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aldermaston Court, 
Aldermaston, Berks. 
March 80. 
‘Dyson, J, Mature [171, 748 (1983) ]. 


Frictional Electrification of Polar Polymers 


Ir does not sppear that any single mechanism 
suffices to explain frictional electrifloation oam- 
pletely'*. The electrolytic mechanism of charge 
transfer bas been discussed by Freundlich’, but is 
generally taken to the existence of thin 
aqueous films on surfaces, and to have only 
limited application to ‘dry’ solids". Further, the 
conductance of even the thinnest of aqueous films 
is likely to suppress electrification on separation‘. 
Nevertheleas, eleotrolytio action accounts very satis- 
factorily for the behaviour of solids with polar 

^ ies. Thus Knoblauch’ demonstrated the 

of & large range of acids and bases to become 
electrified and positively respectively, and 
obtained the resulta with organic acids and. bases. 
One concludes that the polar nature of these sub- 
stances facilitated ionic processes in the presence of 
sorbed water molecules (not necessarily forming a 
«separate phase), and that the acid donated excess 
positive ions (proton) and bases excess negative ions 
(hydroxyl). The results no doubt depend on the rela- 
tive mobility of the ions, the ions tending to 
aggregate in both cases and were ore less mobile 
than H+ and OH- ions. 


Exoellent conditions for investi 
«charge ion obtain with polar polymers, and 
mn perti textiles and ion-exchange resins. The 
presence of the acid or basic groupe promotes water 
=gorptiòn and consequent ionic dissociation and mobil- 
ity even at low humiditiee*. One ion is, however, 
firmly bound to the po matrix and the other 
is free to take part in the o transfer. For ex- 
sample, consider the strongly basio resin “De-acidite 


ing eleotrolytio 
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FF’, and the strongly acid 'Permutit! sulphonated 
polystyrene. We have: 
RNOH — RN+ + OH- 
£.80,H — RSO,- + Ht, 

with the respective poaitive and negative ions 
bound; the resins donate freely diffusible OH— and 
H+ ions respectively. This was indeed found to be 
true at about 80 per cent relative humidity, when 
the resins in powder form were shaken from a filter 
paper; the basic resin showed consistent positive 
charges and the acid resin i s 
Weak bases and acids were found to behave in a 
similar manner provided they were carefully neutral- 
ized (for example, ‘Amberlite’ IR 4B and ‘Zeo-Karb 
210). It would seem that a similar mechaniam also 
contributes largely to the electric charge acquired b 
wool keratin, whioh beoomes positively electrified 
against filter ; this is characteristio of poly- 
peptides, which contain both basic and aaidio groupe 
against cellulose. Acidified horn keratin also becames 
positively electrified against filter paper, while after 
tresiment with dilute caustic it becomes 
negatively eleotrifled. Similar reversals may be 
obtained with the resins, and in all these cases the 
direction of charge transfer is given by the sign of 
the boundary potential as deduced from the Donnan 


7 J. A. MEDLEY 
Wool Industries Research Association, 
Torridon, Leeds 6. 
Deo. 19. 
"Shaw, P H, and Leavey, B. W. L, Pree. Roy. See, A, 188, 502 
Loeb, L. B., Solence, 108, 573 (1015). 


a 
* Freunditoh, H., ‘Colloid and ' (Methuen, 1996). 


Enobisuch, £. phys. Dien, Wo. y (1901). 
King, d, and Mad Aa 9r 4, 1 (1040), Heare, J. W. 8., 


A New Precision Method for the 
Measurement of Ultrasonic Velocities In 
Liquids 


SEVERAL methods! are available for the determina- 
tion of ultrasonic velocities in liquids, of which the 
liquid film method? offers many advan . The new 
method presented here enables a rapid inati 
of ultrasonio velocities with a high degree 

The experimental i 


Intense diffraction patterns are observed at a large 
number of these frequencies, which are very closely 
spaced, a & Blow-motion gear on the oscillator 
condenser & length of liquid column of 4 om., 
the frequencies of a number of these diffraction 
maxima have been measured and found to be exactly 
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the cy difference being in the 
range of 0-01—0-03 Mo./seo. for various liquide. The 
frequency difference A between any two consecutive 
maxima is obtained by measuring the frequency 
interval for about a hundred maxima. The ultrasonic 
velocities are then evaluated by using the relation 

y = Af x 2L, 

where L is the length of the liquid column and F is 
the velocity of ultrasonic waves in the liquid. Results 
thus obtained for the velocities of ultrasonic waves 
in some liquids are shown in the accompanying table. 





These values for the ultrasonic velocities are found 


See anes he eee s den obtained by 
other methods of the results obtained 
is about 0-2 per cent. SK ha saana af VOSTA 
cant can be achieved with & precision wavemeter and 
‘thermostatic control of tamperature of the liquid. 

Though the method is simple, acourate and rapid, 
it 18 limited to transparent liquids and is not suitable 
for measurements at very frequencies. 

Further i tions are in progress. An inter- 
ferometric modification of this method with & movable 
layer of meroury in the bottom of the ultrasonic cell 
as reflector is also under investigation. 

B. RAMAGHANDRA RAO 
K. Son8A Rao 


Physics Department, . 


3PMIL Hag., B, 1177 (1918 Proc. U.8. Nat 
Col BLUT TAS (1820); 7. lame Pages 14. GE rb). 
* Nature, 166, 742 end 


Structure of Magnesium—Lithium 
-Phase Alloys 


DuarwG no work magnesium-lithium-silver alloys, 
ite gitar at Raynor and Butchers! examined 
X-ray powder photographs ye binary magnesium— 
lithium alloys containing the body-oentred cubic 
B-phaae, or à mixture of this phase with the olose- 
peoked nal -rioh .a-phase. Dif- 
fraction patterns from (a+ B) alloys showed, in 
addition to fundamental reflexions, extra lines which 
were ionally identified as derived from an 
Fe,Al type of superlattice in the The 
extra lines on annealing st temperatures 
up to 800°0. and were also present in diffraction 
patterns of thin rods from 420? O., but 
were not observed in photographs from homogeneous 
B-alloys. It was suggested that the B-phase ate 
an Fe,Al type of oe very near to 
(x + B)/B boundary. The existence of such a structure 
in & system of two components of such similar atomic 
sire and electrochemical characteristics is surprising, 
but no further examination of the phenomenan was 
ible. More recently, however, the original 
Ae antion patteria became available for re-examine- 
tion; inconsistencies in the development of the 
suspected superlattice at various temperatures were 
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noted, while identifloation of the extra lines with 
Fe,Al-type ordering appeared uncertain. The appro- 
priate region of the binary diagram has therefore 
been re-in 

The alloys used in the structural investigation are 
described in the accompanying table. ` 

Exploretory experiments were carried out with 
alloy 1. The diffraction pattern, obtained in & 19-om. 
Pona Daoa COTE rey showed a 
number of weak lines ional to the fundamental 
reflexions. The photograph could not be satisfactorily 
indexed in terms of an ordered structure of the Fe,A]- 
type. Measurement of nineteen of the extra Imes 
(0 = 8° to 6 = 32°) indicated, however, that they 
could be indexed on the basis of an ordered cubio 
structure of lattice spacing G, == 0.7 kX. Further 
reference to this is made below. Alloys 2 and 8 both 
gave rise to diffraction patterns contaming extra lines 
which, however, did not oorreapond with those from 
alloy 1, and could not be indexed in terms of any 
simple structure, or with any simple ordered arrange- 
ment based on either the a- or B-phasea, 

From this lack of consistency it was suspected that 
the extra lines in alloys 2 and 8 might be associated 
‘with the presence of contaminants introduced during 
the preparation of the reactive alloys. The moet 
likely cause of contamination is reaction of the molten 
metal with the atmosphere or with residual atmo- 
spheric impurities in argon. A deliberately con- 
taminated specimen was therefore obtained by beei- 
ing & binary alloy in air until a considerable amount 
of reaction product (oxide and nitride) had &ocumu- 
lated. By comparison of this material, using mono- 
chromatized oopper radiation in conjunction with a 
Geiger-counter spectrometer, with alloy 3 it was 

shown that the extra linee in the diffraction pattern 
of the latter from 0 = 10° to 0 — 35° corresponded 
exactly to the stronger linea in the pattern of the 
oxidized imen. Further oom n showed that 
the extra on films ob during the original 
work also eE with the stronger diffraction 
lines of the oxidized alloy. These . 
indicated that the apparent — coincidence of the 
diffraction patterns in the i work with an 
Fe,Al type of structure wes fortuitous, and that the 

extra lines were due to contamination. 

Spon das odndldsions alloys 4-7 were preparedé 
under more sitringently*oontrolled conditions. Sinoe 
the use of ahmmina crucibles leads to contamination 
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Fig. 1. €6—€6—. iron crucible; O—O—, alumina crucible - 


in the pattern of the oxidised specimen; their 
intensities did not vary with the amounts of « and B 
present. The striking reduction in the number and 
intensity of the extra lines by greater oare in alloy 
preparation confirms that the effects arise from con- 
tamination, and not from superlattice formation. 
Fig. 1 shows the lattice I (KX. at room tem- 
ture) obtained from the second series of alloys. 
or. comparison, two measurements made on alloys 
prepared in alumina crucibles are included; one of 
these is clearly inconsistent with the results for alloys 
4-7. The («a + B)/8 boundary at 200°C. deduced 
Krom Fig. 1 lies at 80-8 atomio per cent lithium, which 
"g not consistent with the extrapolation of the bound- 
ary reported at higher temperatures by Catterall. 
dod the ee an plsem.tur alloy’ 
wudioated the presence of both B-phase and a 
subio structure of unit-cell side a roximately 9-7 kX. 
Who aystematio absences and the relative lino in. 
ensities may be accounted for by a structure with 
hirty-two atoms per unit cell as illustrated in Fig. 2. 


#001) the atomio sites and distances are closely 
imilar to those in the (001) plane of the B-struoture ; 
Whus the new structure may be as formed 
y an ion of the [001] direction in the cubic 
mruocture by a factor of 2, accompanied by ordering. 





ni eii 
at heights 0 and « at height «/2 
Saal naie, Siia e beiet ajá and 34/4 
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It is thus equivalent to à body-centred cubic arrange- 
ment, in which cube corners and two oube centres 
out of every eight are ied by magnestum and 
the remaining sites by lithi which has been 
stretched out vertically. ‘This structure was not 
observed in the slowly cooled alloys 2 and 8, nor in 
the uncontaminated alloys 4-7, and ia probably to 
be regarded as & transitional structure due to rela- 
tively short annealing times, and stabilized by 
impurities (oxygen and nitrogen). 

t is of interest to note that alloy 8a, after com- 
parably short annealing times, also showed & number 
of extra lines, which were almost com letely absent 
from the diffraction pattern of alloy 85. Such extra 
lines as were observed gave no indication of ordering 
near the equiatomio composition. 

The new evidence available suggests strongly that 
no ordered structures exist at equilibrium in (a + B) 
alloys, or in alloys of composition in the range 30-84 
atomic per oent of lithium, while no evidence for 
ordering at 50 atomic per cent lithium has been 


obtained. 
R. L. P. Bugnv 
G. V. RAYNOR 

Department of Metallurgy, 
University, 
Birmingham 15 
Jan. 2. 
1 Hume- W., Raynor, G. V., and Butchers, E., J. Inst. Metal, 


71, 580 (1 : 
*Oaiterall, J. A., Natwre, 180, 336 (1052). 


Vesicular Laterite 


Mn. G. Ap GurrrITH'8 contribution to the long- 
debated problem of the origin of vesicular laterite 
is weloome!. 

I am well acquainted with laterite beds and pave- 
ments in Ceylon and eastern and southern Africa, 
and I am aware of no case in which organio agency 
need be considered in the production of this very 
distinctive deposit. An up-to-date study of the sub- 
ject ie provided by Prescott and Pendleton’. 

More than forty years ago I watched Africans in 
the Mozambique Territory using laterite pellets, 
washed out pf river banks by ephemeral streams, as 
shot for muzzle-loaders. 

Ons might here record that both mature and semi- 
formed laterite can be found in oertain places beneath 
the Kalahari sand in Beohuanaland. Stone imple- 
menta may be found lying upon it, or otherwise 
associated with it, and examples of artefacta with 
fragments of the ironstone adhering to their worked 
surfaces are not wanting. Tus Mente po found de 
pre-Kalahari send in age, and thus provides striking 
evidence of the pre-desert climate. 

I have no doubt that Mr. Ap: Griffith’s solution 
of this laterite problem is oorreot, so far as it goes. 
Laterite pellets and nodules can be seen in proceas 
of formation to-day; but in many places optimum 
conditions for the production of vesicular laterite no 
longer obtain. 

E. J. WAYLAND 

The Athenwum, 

Pali Mall, 

London, 8.W.1. 


1 Nature, 171, 530 (1953). 
oe ane Md Pondldton, f: “Laterite and Lateritie Soll’. 
Oamm. Bureau Sofl Sci, Wo. iT (1952). 
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SCIENTIFIC INSTRUMENTS IN 
RESEARCH AND INDUSTRY 


HE recent Exhibition of the Physical Society is 

still a lively memory and it will be followed by 
the second British Instrument Industries’ Exhibition, 
which is to be held at Olympia, London, during 
June 30-July 11. These two Exhibrtions, while 
necessarily having & considerable amount of common 
ground, have essentially different backgrounds, and 
it is the two Exhibitions in combination which furnish 
a conrpléte picture of the functions of scientific 
instrumenta at the present time and of the revolu- 
tionary changes which have taken place in those 
functions during the past two or three decades. 
While some users of instrumenta may feel that their 
interests lie entirely in the Physical Society's 
Exhibition and while others may feel that the British 
Instrument Industries’ Exhibition, with its more 
utilitarian atmosphere, is more likely to be of value 
to them, yet & better spirit of understanding between 
the users and manufacturers of instruments might 
well be fostered if visitors to the recent Physical 
Society’s Exhibition were to complement their 
experience by visiting the Hrhibition to be held at 
Olympia. 

In the application of science to utilitarian purposes, 
the use of scientific instruments has always played a 
major part; and it is therefore not surprising that 
the technological developments which have taken 
place during recent years in almost every sphere of 
human activity and endeavour Have been accom- 
panied by very drastic changes in instrument design 
and by & very considerable expansion of the field of 
instrument use. The original purpose of the founders 
of the Physical Sosiety’s Exhibition was to give 
Fellows of the Physical Society, and others interested 
in physics, an opportunity of seemg the current 
impact on instrument design of established principles 
of physics and of advances in physical knowledge. 
At that time the scientists, for the benefit of whom 
the Exhibition was staged, were, in fact, the main 
users of scientific instruments. This main purpose of 
the Physical Society’s Exhibition still provides the 
guiding principle governing its organization, and 
although the fleld of use of instrumenta has extended 
far beyond the confines of the soientiflo world, and 
although the main user of instruments is no longer 
the man of science, yet a demonstration of the impact 
of scientific knowledge on instrument design is still 
clearly to be discerned at the Physical Society's 
Exhibition. On the other hand, the main purpose of 
the Britiah Instrument Industries’ Exhibition is to 
indicate the impact which the use of scientific instru- 
ments can make on the carrying out of industrial 
processes, on the precision of engimeering and, in 
fact, on every department of life on which the hand 
of technology has been firmly placed in this present 
age. In other words, the Physical Society’s Exhibitian 
still, to some extent, reflects the old scientific use of 
instruments: the Exhibition to be held at Olympia 
reflects the new use of instruments, which is now far 
more widespread than the old. 
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A survey of the whole field of instrument manu- 
facture would reveal that the &oourato measurement 
of physical quantities is no longer the sole function 
of & very large proportion of instrumente, although 
they may well be capable of making such measuro- 
menta. The main function of these instrumenta iB to 
utilize this property of precise measurement for some 
ulterior purpose ; an example coming immediately to 
the mind is the continuous recording or control of 
temperature. With the conversion of instrumenta 
from measuring devices to controlling mechanisms, 
the border-line between instrument making and 
engineering has became very obscure. It is, however, 
still true that the most fruitful source of ideas which 
may eventually be incorporated in same new form 
of instrument is the science research laboratory ; and 
' one of the difficult problems of instrument manu- 
' facture to-day is to provide investigators in the 
various flelds of science with the particular and 
peculiar instrumenta required by them, while at the 
same time meeting the demands imposed by the 
adoption of the scientiflo instrament as a major tool 
in industry. 

It should be remarked that the research worker 
has himeelf reaped considerable advantage from 
the great demand which exists for instruments in 
the new fields of use. The character of academic 
research Idboratories has been subject to changes no 
leas striking than those which heave occurred in the 
instrument and technological spheres. The urgency 
of research and the increased complication of the 
apparatus used in research have cambimed to limit 
the possibility of relying, for the building of research 
gear, mainly on internal mechanical resources and 
the skill of the reeearcher'a hands. One characteristic 
of modern research laboratories is the great use made 
of commercial scientific instrumenta, and it is largely 
true that it is the demand for struments from out- 
side the scientific world which has given to the 
instrument industry the resources for the creation of 
development and research facilities, without which 
the almost bewildering variety of types of instru- 
menta, capable of use in 80 many directions, would 
never have been produced. ‘To that extent the 
research worker has gained by the changes which 
have oocurred in the use of inatrumenta ; but, never- 
theless, the clamant demand for instruments outside 
the laboratory makes it diffüloult to produce the 
instruments, often of a vary special character, 
required inside the Iabaratory, and presents to the 
instrument manufacturer a problem to which a 
completely satisfactory solution is difficult to find. 

From the commercial point of view, it is probable 
that the demand of the science research worker for 
instruments is of leas importance than the damand 
for instruments from utilitarian sources. Since, how- 
ever, the basic raw material of scientiflo manufacture 
is soientific knowledge, it ia of the highest strategic 
importance that the research worker should not be 
handicapped by having to use instruments not 
specially relevant to his purposes. It should be 
remarked that the effort given within the mdusiry 
to the making of what are known as ‘esearch 
instrumente’ is very considerable; but the problem 
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of supplying on an economic basis instrumenta oi 
very special character for which the demand can, 
the nature of the instrument, only be very small, 
& very real one and demands that the maxim 
degree of adaptability and flexibility should be fou 
both in the user and in the manufacturer. To tj 
end & common knowledge of the problems of bo 
user and producer oannot but be helpful, and œ 
tainly the British Instrument Industries’ Exhibitic 
taken in conjunction with the Physical Societ: 
Exhibition, should give the man of science an insig 
into the breadth of the commitmenta of the instrume 
industry. 


TRIALS AND TRIBULATIONS OF 
CYTOCHEMISTRY 


Cytochemistry : 
A Critical A . By Prof. J. F. Danielli. (Wil 
Biological Research Series.) Pp. ix--189--12 plate 
(New York: John Wiley and Bons, Ino.; Londor 
Chapman and Hall Ltd., 1053.) 3395. net. 


OCHEMISTRY, even enzyme cytochemistr 
is not as recent & development as many peop 
seem to imagine; Nadi oxidase and Dope oxda 
reactions demonstrate that. The speoiflo ohemuo 
delineation of cellular constituents is, in fact, mo 
than & hundred years old, and before the developme: 
of aniline dyes investigations of this type were ben 
actively pursued. The introduction of a vast ne 
series of dyestuffs and-the ease with which they ma 
possible the delineation of structure led to & co: 
centration on cell morphology and the introducfic 
of & spurious chemical nomenclature for cell co: 
stituents, and the older work was discontinued. ] 
the past thirty years, however, the development | 
new techniques, new apparatus, new chemicals az 
new ideas has led to a rebirth and intensifloetion 
cytochemical research. At the beginning of tl 
Seoond World War the development by Gomori ar 
by Takamatsu of a new technique for histo- and cyt 
chemical localization of phosphorolytio enzymes le 
to an amazing burst of interest in, and work c 
phosphatase, and resulted in a spate of publication 
on this subject. It was fatally easy to obtain reeul 
with a technique like that for alkalme phosphates 
and it became obvious that some of the lishe 
work Had been carried out by those who thought ı 
the phosphatase reaction simply as just &noth: 
logioal staining technique without appreciatir 
the chemistry and physics of what they were doing. 
In the past few years a number of workers ba» 
sought to remedy this fact and in some cases the 
themselves have reacted too far in the opposi 
direction and brought a ae ar teohnique in: 
& state of undeservedly repute. Bo far has th 
gone that statements have even been made that tk 
phosphatase technique gives no indication at all 
the intra-cellular distribution of the enzyme. 
The time was obviously ripe for a careful a 
detailed consideration of this and other histochemis 


. "ThBee studies are prefaced by » 
introductory chapter and by one on fixation, &» 
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they are followed by & consideration of quantitative 
sytochamistry and a fotecast of the cytochemical 
future. n 

There is no doubt that Prof. Danielli has produced 
& oritioà] and balanced account which is of great 
value. The work in general is free of bias and all 

ints of view are given fair treatment and comment. 

er, it is not surprising if the reviewer does not 
agree wholeheartedly with the statement on p. 2 that 
“A good training in histology is one of the worst 
backgrounds poble for cytochemical work". The 
same comment would apply with equal force to many 
other specialities, and many of the cytological oon- 
tributions of biochemiste make it quite obvious that 
& tho study of Wilson's '"The Cell in Develop- 
ment and Heredity” should be compulsory for them 
as well as for histologists, and also for others who 
seok to embark lightly and untrained on & voyage 
‘nto a region which is fraught with the most peculiar 
dangers and bristles with traps for the uninitiated 
and the unwary. It seems likely, however, that Prof. 
Danielli, in making his statement, ia really referring 
to those who think that "anyone who oan cut & tissue 
section and make up a standard solution is competent 
to carry out cytochemical investigations", and if this 
is the case the reviewer would agree with him. He 
also uttera a particular word of warning against the 
too facile acceptance of the resulta of differential 
sentrifugation of cell homogenates, and although 
recent cytochemical results have supported some of 
this work such & warning at this stage is highly 
lesirable. The discussion on the phosphatase reaction 
: comprehensive and critical, but the section on 
aldehydes, although valuable, oould have been 
waxpanded wrth advantage. There is also, for the 
drab time to the reviewer's knowledge, a useful 
yvaluation of Casperseon's work—apart, of course, 
rom those which deal with it from an optical point 
of view. Prof. Denielli's explanation of the signi- 
woanoe of phosphatase for cell penetration in which 
19. postulates t acts as an enzymic 
ntre of & oon ile protein is most mgenious, and 
«ne looks forward to further experimental support 
or this idee. 

From the date of the preface and from the dates 
£ the references it is obvious that the manuscript of 
his work has spent an unusually | time im the 
«reas, which is a pity. Nevertheless, f. Danielli 
mas produced a readable, critioal work on a subject 
hich badly needed a critical approach, and no 

i on histo- or oyto-chemical investigation 
hould fail to read it. GeorrgEY H. Bounwa 


DESCARTES 


he Sclentific Work of René Descartes (1596—1650) 
3y Dr. J. F. Soott. Pp. x-- 211. (London: Taylor and 
trancis, Ltd., 1952.) 9215. net. . 
ARTES, like his oontemporery  Pasoal, 
enjoys & great dual reputation, though only a 
sw of those who study his work are aware that he 
as the right to more than one. An enigmatic per- 
onality, because much of his life-story is obscure, 
is character is rendered even more puzzling by what 
7e know of it. Paradoxically, the man who, in the 
Discours de la Méthode” and its accompanying 
<coatises on physics, geometry and algebra, gave to 
Bhe world a synthesis of scidntiflo principles and & 
isplay of their application comparable to the great 
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medieval ilationg, was in temper and outlook 
far removed both the equably minded philo- 
and the modern scientist. It is perhaps 
understandable that he should have avoided oontro- 
versy and defended his riority by making ‘ 
Géométrie” too difficult for moet of his contem- 
poraries to ocomprehend—a method superior to 
Newton’s, which consisted in merely withholding 
publication; but it is curious, to say the least, that 
he could find no merit in Galileo, Fermat or Pascal, 
and that he invariably denied all oredit to his 
predecessors, even when his indebtedness to them 
was obvious and considerable. 
However, what is more relevant to an estimate of 
Desoartes’s Boientiflo contributions is the specifo 
int of view of their author. By the time that 


was i his first greet work, 
Renaissance thought made its mark n 
mathematics; fundamental advances in alge 


were nearly a century old, and Galileo had already 
formulated his ideas on d; ics. Yet although 
Descartes may justly be as one of the 
founders of modern mathematics, he is more strikingly 
a ohild of the past, and especially of the Bahoolmen. 
Thus, while he sought for mechanical explanations 
of natural phenomena—and in the fleld of optics 
actually found them—his soientiflo procedure was 
rational chiefly in Whitehead’s sense of the word; 
according to Descartes (and also to some of our 
contemporaries) the function of experiment is not to 
provide & baais for theoretical superstructure, but to 
confirm notions already conceived a priori. It can 
only have been by this route that Descartes arrived 
at his theory of vortices, which et once became 
enormously popular as an all-embracing explanation 
of the universe, and for more than & century resisted 
all attempts to dislodge it: as late as 1730, no lesa 
& person than Jean oulli published an essay 
denounomg Newton's theory in its favour. 

Such misjudgments in & realm where, as the 
history of astronomy seams to show, one man’s guess 
is almost as good as another's, are, however, to be 
found in other branches of Deecartee's work. Thus 
his treatise on analytical try, which initiated 
the modern approach to subject, only partially 
aimed at reducing geometrical problems to algebraic 
form: Descartes was equally concerned to reverse 
the process, in the true spirit of the Greeks. Again, 
his solution of the problem of drawing a tangent to 
& ourve—one of the foremost questions of the day— 
began by constructing the normal. His companion 
treatise on algebra, which effected great improve- 
ments in notation, suggests at the same time that the 
author himself was scarcely ready for all of them : 
although he employed literal coefficients and enun- 
ciated the rule of signa for algebraic equations, it i8 
evident that he was even leas happy with negative 
numbers than were some of his forerunners. ' 

All things considered, it seems fam to say that 
Descartes’s work has achieved importance despite 
the obscurantiam, intentional or otherwise, of its 
expositor. The present &ooount of it by Dr. J. F. 
Soott, who is already known for his interesting book 
on John Wallis, treate the subject thetically 
while not attempting any unjustiflable defence. It 
begins with a sketch of Deacartes’s life and & general 
survey of his work, and then to analyse each 
of the treatises in detail. ese cover such & wide 
range that there is something for every scientific 
taste; mathematicians, in particular, will be fasoin- 
ated by the descriptions of Descartes’s methods in. 
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‘and e alee which include & welcome 
&ooount of the problem of the locus ad quatuor lineas, 
dues which, it is believed, co-ordinate geometry was 
The book is copiously illustrated ; and the author 
haa had the happy idea of including brief biographies 
óf all the minor n&lities mentioned in the text. 
Printing and bi &re exoellent. L. Rota 


CRYSTALLOGRAPHICAL ' 
STRUCTURE REPORTS FOR 1949 


Structure Reports for 1949 
Vol. 12. General Editor: A. J. C. Wilson. (Published 
for the International Union of Orystallogrephy.) x 


vili+478. (Utrecht: A. Oosthoek’s Uitgevers Mi 

1952.) 45 Dutoh florins. 

T format of Vol. 11—as the proto of the 
new series of “Structure Reporte" publi by 


the International Union of Orystallography—excited 
almost as much interest at the time of its publication 
as the structural date it contained, for with it there 
Tee a valuable series of reference works upon 
which one may confidently rely 
i With the appearance of Vol. 12, one oan turn 
directly to the cantents, sinoe it was by the 
same editora more-or-less concurrently with Vol. 11 
and is strictly isomorphous with it, being strongly 
bound, well printed, ee illustrated and 
extremely oamprehensive; the arrangement within 
individual reports is, as before, name, formula, papers 
reported, unit cell, space group, atomio positions and 
‘parameters, interatomic and intermolecular distances, 
material, discussion, details of analysis and references. 
Happily the editors have been 
providing this wealth of detail without that sacrifice 
of clarity which makes the extraction of information 
from some reference books almost a kind of parlour 


successful in 


game. 

It is a striking indication of the potentialities of 
structural orystallography that the work reported m 
this volume representa the output of but & single 
ee dar rei bee cci ee eee 

made for the publication of work oerried on 
ung uo Nan such as the investigation of penicillin 
ee the compounds of the trans-uranium , 
e Rt cl agenda lesen ray re 
See is Cais Da eee 
on the increasingly accurate determinations of the 
structure of aromatic hydrocarbons now available for 
comparison. with quantum mechanical calculations, 
while in the inorganio section are some of the first- 
fruits of the neutron diffraction experiments, such as 
the structure of UH.,—& most unpromising substance 
for a orystallographer equipped only with X-rays. 
There are also reports of structure determination from 
e-orystal electron diffraction patterns. 
ing thing is the steady increase of sym- 
metry from frequently monoclinic or even tri- 
olinio orystals of organic compounds through the 
mainly orthogonal lattioes of the inorganic section 
to the predominantly oubio structures of the metals 
section. This high symmetry is a valuable asset when 
one realizes how much of the work on alloys is done 
with powders. Occasional refetenoes to as yet unm- 
indexed patterns of high complexity remind us that 
& really satisfactory generalized solution of powder 
petterns of any symmetry is still required, in spite 
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of some recent advances. As regards technique, 
however, one wonders whether the statement on 
p. 231, that ‘Absences, observed on Laue and osoil- 
lation photographs, show the above space group” 
(P2,2,2,), indicates an unusually ingenious experi- 
menter, or merely & tired abstractor. 

The fullness of these structure reporta makes the 
volumes particularly useful for rapid surveys of 
special topios in which one is interested— 
such as carbon—sulphur bond-lengths, or the fre- 
quency of polymorphism am 
Since useful ideas can be ane cleat in in 
this way, and unprofitable speculations as rapidly 
deflated, such books are & constant challenge to 
review the date from some novel point of view, and 
thus & powerful stimulus to us all to avail ourselves 
of the rioh divérsity of experimental material now 
available as & starting-point for new adventures into 
the unknown. H. J. GEENYILLE-WELLS 
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STRUCTURAL LINGUISTICS 
Methods In Structural Linguistics 


By Zelig S. Harris. Pp. xv--384. (Chicago: 
University of Chicago Preas; London: Cambridge 
University Preas, 1051.) 56s. 6d. net. 

basic concept of structural ion ig 


substitutability, and the nature of the geo 
may be explained by the two following examples. 
First, in the English word Eingowp, the two [k]-sounds 
are well known to be different (I write b,ingk,up).; 
if, now, the philologist, in them, saya 
k,ingk wp to a native English speaker, he is told that 
the interchange is immaterial; if, however, he sub- 
stitutes the initial sound of man for b,, producing 
mingk,up, he is told that the interchange is not 
momaterial (for a Ming oup is not & kengoup). By 
this procedure the philologist has learnt that there 1e 
an easential difference between the distinction k/k, 
and the distinction k;/m ; he therefore makes one 
‘phoneme’ [k], jr ee in at least two formt 
kb, and kh, and another, different phoneme [m] 
Secondly, the informant will allow the substitution 
ee 
honeme-blook Come to London; in this way 
docui learns that to and from are ‘morphemes 
of same kind and that dog is a different kind o! 
morpheme from to. 

Prof. Z. 8. Harris’s long and complicated book i: 
essentially devoted to the problems indicated by thr 
above two examples. He describes how the phoneme 
and morphemes of & language may be set up by thi 
sole aid of & native informant (as an le of the 
first procedure, he seta up the phonemes of Swahili) 
His account of the concepts and methods is entirely 
lucid; regrettably, the book lacks an index o 
authors cited—were such an index made, many 
philologists might feel that it contamed an undur 


linguistics a rather refreshing! 
to have little theory underlying i$ it 8 a8 bue 
praotioel discipline, iln duode eas or full 
solely &ooording to whether it does or does no 
accomplish what it purports to—that is, to extrac 
the phonemes and mo: hemes of & hitherto ungtudiex 
language. With regard go oe the ‘orose-wort 
puzzle’ method which Josephs and I advocate 


ia undoubtedly greatly superior to the structural 


-P is E ore 
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linguistic method, but our method suffers from the 
grave disadvantage that it oen only be applied to 
languages which posseas at least one speaker who 
appreciates, or who can be trained to appreciate, the 
nature of the concept ‘phoneme’ ; Er the world's 
tr aci approximately ten thousand in number, 
per. not more than five hundred possess such & 
speaker. The structural-linguistio method depends 
entirely upon getting the ‘right’ response to & sub- 
stitution from a native informant ; presumably, the 
latter can make three different responses : ‘immaterial 

(kyingk up for k,ingk,yup) ; ‘not i permisilo (Mngkb,up 
for b,ífngb,up)—[k] [h] &re different phonemes in 
English i and, ‘it alters the meaning’ (Ming oup for 


responses ? ‘Tho -linguistio method could 
be tested i the croee-word puzzle method 
eic dr as I know, ib bas not yet been); 


ish, with rte a holly complex phoneme-system, 

d be an excellent for the test; we 
sould use the structural-li io method on & 
Ee end ot agp anid Leo if the Teeni agiéed 
with those obtained, on the croas-word puzzle method, 
by & Lapp of, say, Ph.D. standard (at least one such 
eas Anan B. C. Ross 


MIA A. B. O., “Triangular Tables for the Phonem 
"Arable L Lingwistiowm, 1, 41 (1049). ES 


FLORA AND VEGETATION 
OF IRELAND 


Die Pflanzenwelt Irlands (The Flora and Vegetation 
of ene) 
Ergebnisse der 9 Internationalen ph- 
ischen Exkursion duroh Irland 1949. Redigiert von 
Werner Lädi. (Verdffentlichungen des Geobotanischen 
Institutes Rubel in Zürich, Heft 25.) Pp. 421. (Bern: 
Hans Huber, 1052.) 26.50 france. 
HE International Phytogeogrephioal Excursion 
of 1849, held in Ireland under the leadership of 
Prof. D. A. Webb and Mr. G. F. Mitchell, was attended 
by twenty-three botanists of some twelve different 
agtionalities, and was the ninth of a series of meetings 
of iali in plant ecology which have done 
to promote international understanding in 
3 field where opinions tend more than usually to 
liffer. 

The present volume begins with a narrative of the 
Excursion and & report on the ''Seoond Conference 
of Pollen Workers" which took place afterwards in 
Dublin ; these are followed by short but authoritative 
xooounts of Irish geology and the Irish flora, by Mr. 
Mitchell and Prof. Webb pp then by ten 
original contributions by K. Jessen, Max Welten, J. 
Healop-Harrison, I. Markgraf-Dannanberg, F. Mark- 
graf, H. Gams, F. Firbes, J. Braun-B 2 
R. Tüxen and W. Lüdi (who edited the ole 
volume). 

Among the topics dealt with are the pollen analysis 
of Irish peat, Irish dactyloid orchids, oceanic bryo- 
^ooount of Irish Festuca races, I. Markgraf-Dannen- 


uy records an interesting addition to Ireland’s 
Medi flora, F. ovima aap. indégesta. (Boiss.) 
Haok., previously known only from the French 


Pyrenees and the Iberian Peninsula. In another 
»aper Dr. Braun-Blanquet refers to a distinct race of 
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Antennaria dioica found on the Irish eakers, which 
he has described elsewhere as A. hibernica. 

Dr. Lfidi has some interesting comments to make 
on the different habitats, in Switzerland and Ireland 
respectively, of Empeirum nigrum, Calluna, Sedum 
roseum and other lanta: roe article maiis. bon: 
Gernad with the werk known problem of the oocurrenoe 
of the usually besiphilous Schamus nigricans in 
ombrogenous Irish bogs, Prof. Firbas refers to the 
view, originally proposed by Nilsson-Ehle, that the 
xeromorphy of bog plants is related to mineral 
starvation rather than to water shortage. 

The history of the Irish flora is & constantly 
recurring theme in many of the contributions. Dr. 
Jessen, in & paper summarizing his own researches 
on the late deposits, points out that in 
Zone III of the Late Glacial, Ireland waa to the 
north of the polar timber line; nevertheless he 
thinks it possible that the American and most of the 
Lusitanian species (except woodland plants such as 
Arbutus) may have been able to survive the last 
glaciation in favourable places, an opinion with whioh 
several other contributors seem to agree. 

By far the longest cha in the book is the 
description by Dr. Braun-Blanquet and Dr. Türen 
of the plant oommunitiee met with durmg the 
Excursion. Since a very representative fraction of 
Ireland was traversed, almost every plant com- 
munity above the tide-mark is dealt with. This 
contribution will be greatly appreciated by British 
ecologists, since communities with which they are 
familiar (those of Ireland being in the maim similar 
to those of Great Britain) are classified here according 
to Dr. Braun-Blanquet’s well-known system; thus 
for the first time we have an excellent basis for 
forming an opinion on ita muoh-debated merits. It 
is impossible to discuss this question here, but it is 
perhaps worth directing attention to the extreme 
artificiality of a scheme which names one of ite major 
divisions (‘Potentilatalia caoulescentis’) after a species 
which does not occur within some seven hundred 
miles of Ireland, and divides into several widely 
separated categories the communities which are 
normally found suoccessionally connected and spatially 
contiguous on sand-dunes. On the other hand, it 
must be freely admitted that Dr. Braun-Blanquet’s 
ei and methodical procedure represents something 

dom te Me ee 
method of tation may yet be developed 
which will retain Sate irable feature without the 
artificiality ? 

British ecology has been insular for too long, and 
in Britain we have much to gain by realizing that our 
plant communities are for the moet part impoverished 
versions of those better and more extensively 
developed on the Continent. It is as & help towards 
this end that this report of the Excursion is valuable, 
and we may be particularly grateful for the com- 
parisons with France, Spain and other countries 
which the unrivalled experience of Dr. Breun- 

Blanquet and Dr. Tüxen enables them to make. 
Naturally, the hurried impressions of three weeks are 
not always accurate: several contributors stress as 
peculiarly Irish features which are equally well 
displayed in western Scotland and Wales—for 
example, it is not only in Ireland that the two 
species of Hymenophyllum grow together. Never- 
theleas, the British ecologist will be grateful, to the 
contributors to this volume, for helping him to see 
his own vegetation as others see it. 

P. W. RIOHARDS 


1086 


NATURE 


- June 20, .1953 VoL. m 


THE ROYAL BOTANIC GARDENS, KEW'. ^ 
CENTENARY OF THE HERBARIUM AND LIBRARY 


modern history of Kew began in 1841 when 

the Royal Gardens became a government 
institution and William Jackson Hooker, professor of 
botany in the University of G » was appointed 
director. There was then nei herbarium nor 
library at Kew and the new director brought with 
him his own collections and books. In 1853 Miss E. 
Bromfield presented to Kew the Herbarium and 
Library of her late brother, Dr. W. Arnold Bromfleld, 
and these formed the nucleus of the present Herbarium 
and Library. In 1854 George Bentham gave his valuable 
collections to be added to the Bromfield Herbarium 
and Library, and in 1866 the Government purchased 
the private collections of Bir W. J. Hooker. The 
Bent. and Hooker Herbaria, together with hew 
- collections that quickly began to be sent to Kew, led 


et ee ee of the 
di botanical collections and ‘the essential 
ibrary. ‘To these early donors or collectors Kew 
owes & double debt: the richness of the Herbarium 
in early types and the complete runs of many 
valuable periodicals in the Library. In addition, 
the Hookers and Bentham, by the excellence and 
number of their published researches, made Kew the 
world centre of botanical, and especially of botanical 
systematic, studies. The Herbarium now tains 
some six million ‘specimens’ and the Library more 
than fifty thousand volumes. 

Since it was in 1853 that the Bromfield collections 
were presented, it is priate that the oen 
of the Herbarium and Library at Kew should be 
celebrated in 1953. To mark the occasion an exhibi- 
tion of specimens, books, manusoripts, diagrams, 
photographs, drawings, eto., was arranged in the 
three wings of the Herbarium and in the Library. 
Official guests, mdividual scientists, university 
studente, and members of many ‘scientiflo societies 
visited the exhibition during the period May 7-9. 
The theme of the exhibition was the research carried 
out at Kew during the past hundred years, and 
particularly that in connexion with the systematics 
of plants. About fifty separate but interconnected 
series of exhibits, some of them extensive, were 
staged members of the staff, who ably demon- 
strated ir special subjects. 

The early period of Kew, and of the Herbarium 
and Library pees was illustrated by photo- 
graphs, plans, drawings, and original items of his- 
torical interest. The unbroken sequence of adminis- 
tration could be followed through the periods of 
directors from Sir W. J. Hooker to the present 
director, Bir E. J. Salisbury, and of keepers from 
Prof. Daniel Oliver to the present keeper, Dr. W. B. 
Turrill. It was clearly shown that, in addition to 
carrying the burden of administration, now greatly 
increased, both the directors and contributed 
considerably to botanical knowledge by their own 
researches E 


The work of the Herbarium is divided into depart- 
ments on & double besis, purely systematic and 
phytogeographical. The systematic divisions were 
well illustrated by the work done at Kew on the 
oryptogams. Collections of Algw ing from the 
voyages of H.M.S. Erebus and Terror and of H.M.S. 
Challenger were on view as well as those used by 


, 


well-known algologista. The taxonomy of fungi -hap 
received much attention at Kew during tho past 
century, and the collections and work of Cooke, 
Maasee, Wakefield, and others attract many myoo- 
logista to study, often for long periods, in the 
Herbarium. Selections from types of W. J. Hooker 
to recent additions illustrated the rich material of 
liverworts and mosses preserved in the Herbarium 
and now being revised. The pioneer investigations 
of W. J. Hooker and J. G. Baker on the ferns and 
fern allies greatly enriched Kew in type specimens. 
Examples of their materials and the reeults of their 
researches were contrasted with a fine collection of 
living planis of twenty-six genera of ferns recently 
gathered in Ceylon and now be grown at Kew. 
This was only one of many exhibits showing the 
facilities existing, and utilized, at Kew for linking 
together the study of living plants with the exam- 
ination and comparison of numerous preserved 
Speornens of diverse origins. 

There are at Kew specialists for the orchids and 
grasses, but most of the work carried out on the 
seed-bearing plants is divided on a geographical basis. 
Monographio studies have not been neglected ; but, 
partly because of the need for development of what 
are now Domimions, Colonies, or Protectorates, a 
major item in the policy at Kew has been, and still 
is, to prepare Floras of &reas usually with political 
boundaries. These sometimes coincide oloeely with 
phytogeographical divisions, but are sometimes more 
or leas artificial. The practical advantages of having 
acoounts camplete to date of publication, with 
descriptions, keys to determination of taxa, sum- 
maries of known range and distribution, eto., for this 
or that portion of the Commonwealth, needs no 
emphasis. Their ion should naturally be a 
British enterprise and, moreover, mvolves no oom- 
petition with either the preparation of floras for other 
parts of the earth’s surface or with that of systamatio 
monographs such as those of the ‘“‘Pflanzeanreich”’. 

In preparing the centenary exhibition, members of 
the staff had a wealth of material from which to 
select subjects to illustrate the contributions of their 
predecessors and themselves to floristic reseafoh. A 
tabulation based on a map of the world listed forty- 
one Floras prepared entirely or largely at Kew. These 
ranged from single volumes, as those of Bentham and 
Hooker ‘Handbook of the British Flora", or the 
"Flora Bimlensis", to the many volumes of the 
“Flora of British Indis" or the “Flora of Tropical 
Africa". A complete survey of the flomstic and 
phytogeographical interests of past and present 
members of the Kew staff, and of other botanista 
who have carried out much of their work at Kew, 
would occupy much space, and here only a brief 
account of some of the collections and of work pub- 
lished as a result of investigations oonduoted ator in 
connexion with Kew oan be given. Binoe the time 
of Bentham and Hooker, many members of the 
Herbarium staff have carried out fleld studies on the 
British flora as & recreation, mainly concentrating on 
& few special families such as those of the orchids, 
sedges, and grasses or detailed investigations of 
gmaller groups. The barium, in fact, contains 
valuable special collections of British plante such as 
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those of Bromfleli, Lightfoot, Borrer, and Watson. 
T that three or four species new to the 
flora have quite been first recorded 
from material sent or brought to Kew. Specimens of 
these were exhibited. The flora of Europe and the 
Orient (Nearer East) is well represented in the 
collections, and researches, especially on the plant life 
of the Balkan Peninsula and Cyprus, have been 
published in book form and in series of . The 
rich harveet of plants from Ohina garnered by Henry, 
Wilson and other famous oollectors must be con- 
sulted by students of planta of the Far East, and ita 
importance is enhanced by the man ies i 
duoed into horticulture. The ‘Index 
is based almost entirely on material at Kew. ‘The 
service of J. D. Hooker to our knowledge of Indian 
plante must always be acknowledged since it oul- 
minated in the classic ‘‘Flora of British India”. This 
was followed by the publication of a series of more 
local floras, many of which were prepared at Kew. 
The planta of Siam were largely worked out by a 
former member of the Kew staff, and the ‘Flora of 
the The Gace Peninsula” is indissolubly linked with Kew. 
ee caddie the continent of Africa has 
Wins covered cally by Kew publications, 
the “Flora of Tropical Africa’’, the ‘Flora 
Ca is", the ‘Flora of West Tropical Africa” (now 
un revision), Hooker and Ball’s work on Moroooo, 
and numerous other books and . Publication 
of the ‘Flore of Tropical East Aca" has reoently 
begun. Exhibits connected with these and other 
floristic researches consisted of dried specimens, 
living (many illustrating special morpho- 
logical tures or peculiar Sb yaialogioal behaviour), 
statistical tables, drawings and paintings, methods of 
sollecting, and of printed books and papers. 
Bentham’s ‘Flora Australiensis’ and J. D. 
Gooker’s Floras of the southern i together 
form the foundation of all t studies of the 
flora of Australasia. Much of the later floristio 
cesearch has been carried out by Australian and New 
Zealand botanists at their own institutions; but Kew 
nas pide bs maintained the happiest relations with 
them a great interest in their work, and they 
»ontinually add new specimens to the extensive 
presentation. Samples of the collections recently 
nade in the Montebello Islands were exhibited. 
Apert from early researches on the floras of tem- 
perste North America and Central Amerioa, relatively 
fees work has been done at Kew on American botany 
shan on the plants of other continents. Exceptions 
re) this generalization are the continued in tions 
'noerning the botany of Trinidád and Tobago and 
British Guiana. 
Mention must be made of Kew’s contribution to 


t in “Families of 
lowering "Planta", and the oontribution of members 
f the staff to the modern International Rules of 
Plant Nomenclature. Exhibits connected with these 
were varied and instructive. 

The Kew collection of drawings, paintings, and 
»hotographs of plants ia the moet comprehensive in 
he world. Fine series illustrative of the work of both 
{ew artists and of that of others from the fifteenth 
rentury to the present day formed a notable featuro 
X the exhibition. Other special exhibits illustrated 
‘esearches (incl cytological) in connexion with 
he National Di us Colléction, the methods of 
reserving plant materials, the organization of 
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herberium work, the use and preparation of Floras, 
plant teratology, researches on the genus Uirioularia 
and on Bromus carinatus, the use of genetios in 
taxonomy, and the introduction of plants to horti- 
culture. 

The researches carried out by the Herbarium staff 
at Kew are mainly taxonomio in the widest sense of 
this term. Modem Ey bed mas (uan 

dried gpeoimens. The close 

eaten Ge ae, staff with that of 
other departments of the Royal Botanic Gardens, 
Kew, was evident in the numerous well-chosen 
irs pied uer DIADA Son See ol the carth 
connected with researches carried out by past 

or present scientista at Kew. Again, the importance 
to taxonomists of anatomical and physiological 
characters was emphasized by a large exhibit of 
apparatus, slides, and accounts of experiments staged 
from and illustrative of the work of the Jodrell 
Laboratory. Though the work at Kew is primarily 
scientific research, problems of immediate economio 
importance sre often closely linked with and some- 
times lead to special investigations. Samples of such 
connected with timber, flbre-, perfume- and oil-pro- 
ducing plants, species yielding drugi, and orops of 
various kinds were on view the published resulte. 

In the , Visitors were able to see man i 
the valuable books from the hbraries of B 
Bentham, and W. J. Hooker oa well da cities occ 


reoently Old herbals, manuseripta, diaries, 
and origi dra were also on view. Books 
by the tham—Moxon trustees add 


greatly to the usefulness of the Library. A special 
Cie Bie eee ee a 
of the Kew staff and of the periodicals 

and, in part, published by Kew: the 

Ioones Plantarum, ‘Index Kewensis”, andi eae, 
Kew for the Royal Horticultural Bde) the 
Botanical Magamine and the "Index Londinensis’’. 


SIZE AND SHAPE OF 
MACROMOLECULES* 


By Pror. H. W. MELVILLE, F.R.S. 
Chemistry Department, University of Birmingham 


pose molecules of natural or synthetio 
origin can be generally classified as linear, 
branched or oross-linked. Sometimes these molecules 
are referred to ag one-, two- or three-dimensional, 
respectively, the reason being that a linear molecule 
may be varied in A oe 
range, from a matter of a angstroms to as 
much as nearly & hundred thousand. Similar ly, a 

two-dimensional molecule if pladad ‘an à plaa m faon 
m&y be extended in two direotions up to the seme 
kinds of limit. Correspondingly, a three-dimensional 
molecule may extend, without limit, in three 
dimensions. In thia last-namod caso it is true to may 
that any ieolated pisce of polymer may represent one 
giant molecule, though in many actual cases there 
may be embedded in the three-dimensional array of 
atoms linear and branched-chain molecules, produced 
oin E cars bul a gad 

Progress in ini the gize, shape and 
structure of these types has been very uneven, and 


* Bubstance of a Discourse at the 
ved Friday. Heding given Roya i 


1088 


this account is confined to a discussion of the problems 
that arise in dealing with molecules of synthetic 
origin only. Generally ing, there are innumer- 
able wayscof building up linear molecules, the 
linearity of structure being sasured by the chemistry 
of the synthetic process. It is equally easy to build 
linking linear molecules by suitable chemical methods, 
as in the vulcanization of rubber, or by choosing 
starting materials that would ensure the formation 
of three-dimensional molecules right from the 
‘beginning. The progress of synthesizing and charac- 
bans the intermediate type of two-dimensional 
molecules proves to be very much more difficult, and 
little information is yet available about such sub- 
stances. One-dimensional molecules are soluble in 
solvents, and hence it is le to determine size, 
pei e &nd often structure i 

y. Three-dimensional molecules do not dissolve ; 
at the most they only swell m suitable solvents, and 
henoe the methods available for their study are very 
limited. 

Linear molecules range in molecular weight from a 
few hundreds up to about ten, million. In the low 
range, molecular weight can be measured by the 
classical methods of lowering of vapour pressure, 
though specially sensitive instruments are needed to 
measure the very small lowering of vapour pressure 
if, for example, the molecular weight rises to values 
of above twenty thousand. Small elevations of the 
boiling point can be measured by multiple-junotion 
thermocouples to 10+ . O,, and even vapour- 
preesure thermometers under very closely controlled 
conditions can achieve a similar accuracy, 80 
that molecular weights up to thirty thousand 
may be measured with an accuracy of about 5 per 
cent. 

Beyond this the oamotic PE rod enemas 
The blem here to be solved is that of obtaining 
pian semi-permeable diaphragms. Cellulose pre- 
pared in a variety of ways in order to obtain a 
sufficiently porous structure is the most satisfactory 
method ; Pure Pee eee its preparation 
are empirical, thus there is no means of con- 
trolling the production of such membranes exoept by 
trying in an actual oamometer. While considerable 
control of porosity can be achieved, the determination 
of molecular weights leas than about twenty thousand 
is a very difficult and matter. Recently, 
polyvinyl a&loohol has been used with great advantage ; 
ita porosity to polymer can be made so low that 
molecular weights even down to & thousand may be 
measured. At the upper end of the scale of molecular 
weights, the problems are rather different. The 
. oamotio pressure may only amount to 4 few milli- 
metres of benzene when the polymer has a molecular 
weight of a million in & solution of lees than 1 per 
cent by weight. The deviation of such solutions from 
ideal behaviour is so great that it is essential to 

late resulte to very low dilutions in order that 
molecular weights can be caloulated. Since good 
cathetometers oan read to about 10“ mm., it is 
therefore practically impossible to measure molecular 
weights exceeding one million. In order to measure 
osmotic pressures of, ek 10-1 mm. & new kind of 
principle is used in which the weight of solvent that 
enters an osmotic cell is weighed di in an 
instrument called an oemotio balance. By suitable 
arrangement of the geometry of the system and by 
using photoelectric means of detecting the movement 
of the beam of the balance, molecular weights of ten 
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millions oan be measured in a rather slow way 
of practicability at the expense of slowness of 
operation. 

Fortunately, there are other methods which 
operate satisfactorily in the higher ranges of molecular 
weights. The most direct method involves counting 
by the electron microscope the number of molecules 
in a given weight of polymer. With a resolving power 
of 50 A. it should be possible to ‘see’ molecules with 
& weight of a hundred thousand and more. The 
difficulties in doing such & direct experiment ure 
quite formidable. To deposit on the from 
a very dilute solution as little as, say, 10-* gm. of 
material in the form of individual molecules free from 
dust is a problem easily stated but much lees easily 
done. There is therefore much to be done along these 
lines before the method can become accurate. 
Similarly, the ultracentrifuge, while so useful with 
monodisperse biological macromolecules, is much 
more difficult to use with synthetic polydisperse 
material, especially when such polymers assume an 
elongated shape in solution. 

Two leas direct but more useful methods have more 
recently been developed. The first makes use of the 
optical turbidity exhibited by polymer solutions, 
which is the greater the larger the size of the dissolved 
molecule for & given weight concentration. The 
development of the photomultiplier photoelectric oell 
has made it poasible to measure guoh 
small turbiditiee ; but since the turbidity of pure 
liquids is quite comparable with that of the solutions 
themselves, the method is not very suitable when 
the molecular weight falls below fifty thousand. At 
E E ee 
when length of the molecules in solution is com- 
parable to the wave-length of light, the marked dis- 
symmetry of the scattered radiation makes it easential 
to measure the intensity of forward scattering as near 
the incident beam as possible. This makes for 
considerable experimental difficulties, though mole- 
cular weights up to about one million are readily 
measurable. Since scattermg is proportional both 
to the number and weight of the polymer molecules, 
the molecular weights Bo obtained are a s0-oalledi 
weight average as contrasted with a number average 
found by oamometry. The ratio of weight to number 
average gives an indication of the polydi ity ob 
a sample, the weight average always being thc 
greater. If & sample were monodisperse, the ratio ob 
weight to number average should be unity. However 
the lowest publiahed values amount to about l.i 
even with the mo&t carefully fractionated material 
and therefore it may be confidently stated that rea 
fractionation of i synthetic polymers has 
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not been i in spite of many statement 
Sate qud lead 


one to that such fractiona 
tion had satisfactorily done. The other method 
now being explored, makes use of the accurats 
estimation of in which one or more of thr 
atoms is made radioactive. Some knowledge of th 
mechaniam of synthesis is required—for example 
whether there are one or two terminal groups of th- 
ee e penus By using initiato 
mo es of quite moderate radioactivity, such a 
&XO com ds, molecular weights up to a millio 
may be determined with very considerable acourac; 
and using as little as 10 mgm. of polymer. 
Thus methods exist to cover the range of molecula 
weights required, andthe only remaining difficult; 
is that some lnear polymers—for example, poly 
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ethylene, polyvinylidene chloride—only dissolve in 
solvents at elevated temperatures such as 100? C., and 
some polymers, such as polytetraftuorethylene, not 
at «all. The upper limit in the range is not likely to 
be extended, for there seams to be a practical limit 
to molecular weighta up to about ten million. This 
applies only to polyvinyl polymers. The main reason 
for this among those vinyl polymers which grow by 
radical mechaniam is due to the phenomenon of 
transfer. A polymer radical during its growth may 
react with ita environment, abstracting from it an 
atom and thus terminating the growth of that par- 
ticular radical. Such a reactidn, even at low tem- 
peratures, will therefore put & very definite limit on 
molecular weight. If synthesis could be conducted 
at very much lower tem , Bome increase in 
molecular weight might be le. Even if this 
could be done, solutions of such high molecular 
weight are very easily broken down by relatively low 
rates of shear if subjected to movement, and thus 
the handling of such polymer solutions is subject to 
very considerable difficulty. 

The process of transfer referred to above has 
another important consequence. When polymer 
accumulates in the system, there is a possibility that 
& polymer radical will attack a polymer molecule. 
The result is that the polymer molecule is converted 
into a radical, and this radioal grows in an environ- 
ment of the monomer, producing a branched-chain 
molecule. The reaction is specially likely to ooour if 
the pol radical is reactive, and therefore 
b -ohain molecules are likely to a 
towards the end of the polymerization process. While 
such & process has been suspected for a long time, 
definite proof has only recently been obtained. 
Measurement of the -dissymmetry of soattering in the 
light-scattering method gives information about the 

average distance between the end of molecules. 
According to theory, the square of the distance d is 
proportional to molecular wei M (or, in other 
words, M/d* is & constant), and this relationship holds 
quite accurately for same molecules such as poly- 
styrene. With other polymers such as polyvinyl 
acetate, M/d* is not constant; that is, for a given 
molecular weight d is subject to considerable varis- 
tion. This can be due to the formation of 
branched-chain molecules, and the the value 
of M|d* the greater the degree of branching. A 
further oonfirmatron of this point of view comes 
from the observations that, ee Od ee 
molecular weight are synth j at a series of 
inoreaaing temperatures, d gets smaller and smaller ; 
that is, branching becames more pronounced. 

Unfortunately, light-scattering theory is not yet in 
a position to interpret these resulta quantitatively, 
and hence a method of synthesizing branched-chain 


molecules of known structure is . This can 
be done in the following way. A truly linear polymer 
is made at & low temperature. It is then dissolved 


in the monomer from which it waa originally derived 
except that one of the carbon atoms is made radio- 
active. Polymerization is then carried out at a much 
higher temperature, when transfer to polymer occurs, 
with the result that radioactive branches are grafted 
on to the linear polymer. Thus the radioactivity so 

is then & quantitative measure of the 
amount of branching that ooours. 

The study of three-dimensional molecules i8 in & 
much leas adv&noed stage. The only problem that so 
far has been quantitati solved in some cases is 
the determination of the length of the polymer chain 
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between oroesdinks. This is done by measuring the 
extent to which the polymer swells in & given liquid. 
Uaing knowledge derived from & study of the inter- 
action of linear polymers and the same solvent, it is 
possible to compute the amount of branching which 
has taken place. 


PRESSURE OF RADIATION" 
By Pror. R. V. JONES, C.B., C.B.E. 


+ Department of Natural Philosophy, University of Aberdeen 


M a eee A e Dues 
physics ; and sooner or later each of the other 
branches was linked with mechanics by an experi- 
ment whioh usually proved vital to the new branch. 
In electrostatics, for example, Priestley’s discovery 
in 1766 of the inverse square law governing the 
mechanical foroe between two electric charges made 
electrostatics into an exact science; there were 
similar events in magnetiam (Michell, 1750) and in 
current electricity (Oersted, Biot and Savart, Ampère, 
1820), and in heat the linking experimenta were those 
of Joule (1840-50). One reason for the importance of 
all these great experiments is obvious: as soon 8&8 
any connexion was established between mechanics 
and some new branch of physics, the magnifloent 
system developed by Newton could be readily applied 
to the new branch. 

The history of the study of light, however, was 
different. For, although Kepler! suggested in 1619 
that light xx pres & mechanical pressure, the 
experimental di ties in the path of direct con- 
firmation were msuperable for nearly three centuries. 
Without any such aid as a telescope or camera, 
Kepler had observed that the tail of a comet always 
streams out from the head in a direction which is 
primarily not along the oomet's previous track like 
the trail of & celestial paper-chase, but which points 
almost exactly away from the sun. This can be seen 
from Fig. 1, where the telescope has been turned to 
follow the comet, thus drawing out the images of the 
fixed stars into streaks in the direction of the comet’s 
motion. The tail is nearly perpendicular to this 
motion, ag though blown sideways by & strong wind 
emanating from the sun. Kepler suggested that this 
Wind might be due to light. While we are not sure 
that this 'light-wind' would be strong enough to 
cause the t observed (material particles might 
contribute more to the wind than light does), Kepler's 
discerning observation and stimulating oonjeoturo 
are the origin of the study of light-preesure. 

ler'g work was known to Newton, who accepted 
the o ions; but Newton’ pointed out that a 
comet's tail might equall well be likened to vapour 
rising from a body heated by the sun. However, the 
idea of rpusoles carrying momentum with 
them ina wind’ was so ing that a direct 
experiment was bound to be e. The first recorded 
attempt was that of Homberg* (1708), who believed 
that he had discovered the affect; prp 
and du Fay‘, who carried out & more serious 
ment about 1750, failed to confirm Homberg's 

Michal, tho inventor of tho torsion balanso, als 
attempted to detect of light in about 
1750 ; „his work was deencibod by Priestlaj*. Michell 
did not actually use the torsion balance, although in 
the hands of later experimenters this proved to bo,& 


* Substance of a Friday Hvening Discourse given at the Royal 
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reflector at Green wieh, Heproducod by permision 


Asironomer 
vital devioe in o ing the effect. Michell himself 
used a suspension ling & needle with 


& thin vane mounted &t one end. On to this vane he 
focused the rays of the sun and found that the vane 
moved. What he observed, almost certainly, was an 
effect due to -convection currents in the air-sur- 
rounding the heated vane; .such currents have 
frequently been a serious cause of disturbance in 
delicate experiments. 

The moet obvious way of reducing, convection 
currents was to place the vane in an evacuated 
chamber. This step was taken by Bennet* (1792), 
who found that he could then detect no repulsion 
istingui from the effects of direct ing. 
From his careful experiment with its negative result, 
he ` inst the theory ; and- 
ho was follo 


i pressure was evidence in favour of light being 
a wave and not & corpuscular motion. 
Youngs statament was eli curious, since 
Euler* (1742) had already conjectured that waves 
would exert & force against an surface. It 
is therefore worth looking at both the 

and the wave model. A moving oorpusole will 
obviously give an impulse to an ing surface, 
and a stream of corpuscles, such as from 
& machine gun, will exert the equivalent of & steady 
force. It is not 90 obvious that & succession of waves 
will do the same thing, although we have only too 
much experience of the mechanical effecta 
Bras dansk sates loa a A 
enma aee ee 
generated by a repeated electrio spark, oen 
fooused by & mirror to oe impulses strong 
enough to turn & amall e wheel. 

A succession of longitudinal sinusoidal waves (con- 
tinuous sound waves of about 8,000 o./s. are suitable) 
can be shown experimentally to repel & suspended 
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vane (Pohl's sound radiometer). At first 
not to seo why such a wave should 
effect, be 
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it 


of gavin porie the pressure rise on oom- 
preesion the fall on rarefaction. There is, 
therefore, a amall net push on the surface. 

Finally, the simplest model of transverse wave can 
be shown to exert & force by the devioe of Fig. 9. 
Transverse waves generated at H on & string and 
travelling towards the fired end S are damped out 
by a pair of pulleys P and P". In any genéral position 
of the string suck as that illustrated, there is a 
resultant force E on one of the pulleys due to the two 
tension forces T' acting’ on it, d B is always & 
Did AUNY DOR HI The pulleys thus 

to move-away from H under ‘radiation preasure’, 
and the effect oan be demonstrated if the pulleys are 
mounted on a lightly constructed boat floating in & 
trough of water. 

From all these examples it appears that waves are 
just as capable of exerting a force as corpuscles are. 
The argument of Bennet and of Young waa therefore 


29,1008. Taken ko eH dii pex uA diced baci ee 
was small 


still undiscovered was mainly 
to be isolated from the various disturbing 
In 1878 it almost looked as though 
detected the of light, when he made a 
blackened in en apparent vacuum move 
under the influence of light. This, however, turned 
out to be the ‘radiometer effect’ which is due, very 
roughly, to the molecules still left in the ‘vacuum’ 
hitting the heated surface and coming off at greater 
mo Any doubt about the origin of the radiometer 
was quickly removed by an elegant experiment 
of Behuster!* which showed that for any action on 
the vane there was an equal reaction on the gas. 
1873 was also the year in which Maxvrell’s ‘“Treatise 
on Electricity and Magnetism” was published. 
Maxwell showed that it was possible for eleotro- 
magnetic waves to travel through the ether, and 
that these waves would be made up of transverse 
alternating electric and magnetic field vectors 
mutually i to one another. Maxwell! 
also showed there was & pressure in the medium 
carrying the waves, and that this pressure was 
exerted normally to the wave fronts, and he assumed 
that this pressure would be transmitted to any 
surface on which the waves were incident. J. J. 
Thomson!*,.in a footnote to the third edition of 
Maxwell’s ‘Treatise’, made the assumption more 
plausible by proposing & mechanism whereby the 
foroe would be communicated to a conducting surface. 
The alternating magnetio fleld of the wave would 
induce a ourrent in the conductor, and the fleld of 
the induced current would react back on the inducing 


effects. 
Orookea* had 


T 





Fig. 2. ‘Radiation pressure’ due to a transverse wave on a siring 
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Fig. 3. Oorpuseular model of refraction 


PLE idiota" ee ee a 
the conductor. 8 theory, with ite impressively 
simple result, enabled him to calculate the repulsion 
"due to light under any given conditions. Full sun-- 
light falling on & black surface on the earth would, 


for i ur am viscera cic OMM 
dyne/am.!, which is the same pressure as 
would be generated gravitationally by & single layer 
of atoms spread over the same surface. 

Maxwell’s oeloulation showed the experimenters 
how minute a force they would have to observé 
(Osborne Reynolds” calculated that it was about & 
thousand times as amall as the Crookes radiometer 
effect), and it took another -gix before 
Lebedew in Russia and Nichols and Hull!5 in the 
United States were able to show that pressure of the 
Me DI lad cee The 
ifficulties that they had to overcome were three- 
fold: to make suspensions so delicate that 
would turn appreciably under the small forces 


vacuum. 
experiments, the link between light and mechanical 
force was finally established. 

There is an interesting consequence of the pressure 
of light: light must carry momentum, as was first 
seen from the tio point of view by J. J. 
Thomson". A body emitting light is therefore giving 
momentum to it, and hence there must be a reaction 
on the emitting body. This reaction was detected by 
Poynting and Barlow’, who described their experi- 
ment in the Bakerian Lecture for 1910. 

Although under terrestrial conditions the pressure 
of light is very amall, it is of great signifloance. The 
fact that light carries momentum enabled Einstein!* 
to give & convincing illustration of the i 
of mass and energy. Light pressure is thought to be 
a vital factor in the structure of stars, and to set an 
upper limit to their size. The radiation pressure 
outwards at the surface of a star tends to merease 
with stellar size at a rate than does the 
gravitational pull i at the surface. Above a 
critical diameter, therefore, an atom on the surface 
tends to be blown away by radiation rather than 
An interesting effect of & refracting surface on the 
momentum of radiation oan be predicted and 
observed ; this is easily seen from a model which 
demonstrates the oo theory of refraction. 
The model (Fig. 3) consists of two level planes at 
different heights, separated by an incline; the lower 
plane corresponds to the optically denser medium, 
and the inolme to the optical interface. If a ball is 
rolled over the upper plane towards the lower one 
with constant speed, V,, it gains speed down the 
incline by an amount which is independent of the 
angle of approach, +. It therefore emerges across the 
lower plane with constant speed V, at an angle r to 
the normal, and it is easy to see that 
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sin #/sinr = V,/V, = a constant. 

The model thus obeys Snell’s law, and it can also be 
made to show the phenomena of oritical angle and 
total internal reflexion. It is, in fact, the simplest 
example of the type of model used in the mvestigation 
of electric iog. 

The is, of oourse, i , 88 can be Seen 
from its implication that li travels faster in a 
denser medium ; but ginoe no model oen be perfect, 
this one—which has been shown to be in several 
respects satisfactory—should not be completely 
rejected without further trial. In péctisd ls it 
predicts that the momentum of the ocarpuscles is 
greater in the denser medium by a ratio equal to the 
refractive index. A stream of corpuscles will therefore 
impinge with & greater momentum on & surface 
immersed in the denser medium than the same 
stream would have done in the rarer medium. A 


ee in a theory, 
since the lation: preasure is to the energy 


since the momentum of an individual photon is À 
where À is Planck’s constant and 4 the wave-length, 
this momentum is greater in the denser medium 
since à is now smaller in the ratio of the refractive 
index. 

All theories, therefore, make the same prediction : 
when light passes into a denser medium it gains 
momentum 80 that the ratio of the final momentum 
to the imitial momentum is equal to the refractive 
index. Since momentum ig conserved, there must be 
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a reaction on the surface separating the two media, 
directed from the denser to the rarer medium. This 
oan easily be seen from the corpuscular model. The 
reaction was observed experimentally by Barlow!’ 
(1912). 

Recently the increase in momentum of the light 
i has been directly. observed at Aberdeen, the 
preliminary form of the experiment being already 
summarily reported!*. The experiment has involved 
comparing the forces exerted by a beam of light on & 
small vane suspended by & torsion balance, first in 
air and then with the same beam and the same vane 
immersed in various liquids. Previous determmations 
of radiation have almost all been made in 
vacuo because of the difficulties due to convection 
currente in air, but the present experiment requires 
that the should be measured in hquids, 
where convection troubles and other thermal effects 


thermal, take & few seconds to develop fully, depend- 
ing on such factors as the heat capacity of thp vane. 
A quickly responding suspension is therefore required, 

one with & response time of about half & second 
was used. Convection troubles were minimized by 
making the suspension small (the reacting vane was 
of rhodium-plated mlver, 5 x 2 x 0-1 mm.) and 
mounting it in a narrow (8mm. diameter) tube, as 
shown in Fig. 4. A stretched suspension was used, 
for it would have been impossible to operate a vane 

ded from above only, because surface tension 
would have dragged it to the side of the containing 
tube. A second mirror was added at the top of the 


suspension to enable the orientation to be observed.. 


A minor problem was the technique of assembly of 
the suspension, since this had to be i in 
several liquids, and could therefore contain no 
cement soluble in any one of them. To minimize 
effecta due to thermal oduses, the experimental 

was made as symmetrical as s 
Two light beams were first thrown on to vane 
(suspended ically with ite face vertical and 
a asat edzo horisoniad) dà poli uns AA’ go as to 
generate an anti-clockwise couple on the vane; the 
light beams were then rapidly moved to positions 
BB’, where they would generate an equal clockwise 


a er re Pooh 





Fig. 5. Record of defection du to radiation pressure of in 
ar. Mere of deferlon. B x 10-* radian. P aaee 
probably Browntan 
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Fg. 6. Record of deflexion due to automatis switching of tin 
liquid (xylene) d 





Owing to the quick response required in the sus- 
pension, it was necessarily insensitive, and the 
ioal change in orientation caused by moving the 
beams was of the order of 5 x 10° radian, 

ivalent to the movemerit of a galvanometer t 

0-1 mm. at a scale distance of 1 m. Incidentally, 
this is only about fifty times the root mean square 
of the Brownian fluctuations in the system. Both 
they and the change in orientation consequent upon 
moving the light beams can be seen in Fig. 5, which 
shows a record taken with air in the tube. To obtain 
satisfactory records of such amall movements, it was 
necessary to use an optical lever amnplifler ; this had 
already been develo for other purposes™, and it 
could, if necessary, made go sensitive that with a 
mirror 5 mm. in diameter it would detect reliably a 
rotation so small that no part of the mirrar moved 
by more than about 2 x 10-* om., or about one- 
hundredth of an atomio diameter. 

The deflexions in liquids were not nearly so easy 
to interpret nor was the rero nearly so steady; but 
it was noticed that the first kick after moving the 
light beams was roughly of the correct magnitude, 
and it was thus possible to” obtain imi 
observations of the increase in pressure in liquids. In 
order to isolate the immediate kick due to radiation 
preasure, it was decided to switch the light beams 
mechanically about once per second, so that an 
oscillating record (Fig. 6) was obtained. The air and 
liquid records could not then be compared directly, 
because of the increased damping of the oscillations 
of the vane in the liquid. This difficulty could be 
simply overcome by adding & very small magnet to 
the ion, and ing to deflect it by a 

ic fleld which reversed with the same frequency 

as that at which the li beam was switched. In 
principle it would have possible to arrange the 
light and magnetic deflexion in anti-phase, BO that 
the of current generating the magnetio field 
required to balance the light pressure could have been 
taken directly as & measurement of the latter A 
Since the vane would then be at reat both in air and 
in liquid, no damping effects would have had to be 
allowed for. In practice, however, ib was easier to 
find the alternating deflexion due to the light 
and then to ffad the current required to 
produce an equal alternating deflexion in the same” 
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of the medium. 

Sige iS ie, hoe Sei gy Hep Dooni Germ by 
Mr. J. 0. 8. Ri (University of Aberdeen), 
aiming at an over-all accuracy of one per cent. For 
this accuracy, many observations (more than four 
hundred) were necessary on each liquid, to average 
out the affects of Brownian and other disturbances. 
It was algo necessary to allow for affecta such as the 
slight change of reflectivity of the vane on immersion 
in liquid, and the loas of light in the medium as it 
crosses the glass/air or glass/liquid interfaces on its 
way to the vane. Mr. Riohards’s results are shown 
in the table. 

This table shows that the pro ionate increase 
in momentum is within 1 to 1-5. per cent of the 
refractive index, the i results being oon- 
sistently high by & amount which is probably 
due to some unforeseen correction that we have not 
allowed for. The agreement is amply good enough, 
however, for us to conclude that the effect has been 
satisfactorily confirmed. Not only, therefore, does 
light press against & mirror but it also gains or loses 
momentum whenever it crosses & refracting boundary. 
1 Kepler, J., ‘Omnis Opera", 7, 110, Ed. Oh. Frisoh (frankfurt, 1968). 
* Newton, I., '"Principla"", Lib. 3, Prop. 41 (1687). 

* Homberg, ‘‘Histotre de Academie”, 21 (1708). 

d MU, ser CERE. TOAST Historiae do Léprore Boreale i. 
* Priestley, J., "History of Vision, Light and Colour'' (London, 1772). 
* Bennet, A., Phil. Trans., 81 (1792). 

' Young, T., PAu. Trens., 12 (180%). 

' ‘ 

Kuler, a ne sur le Cause des Queues des 

* Crookes, W., PAi. Trens., 163, 287 (1878). 

* Bchuster, A., Phil, Trens., 186, 715 (1876). 

"Maxwell, 3.0, “Treatise on Nlectriciiy and Magnotiam'* (Clarendon 

* Thomson, J. J., footnote to Maxwell's '"Treaiise", 441; 23rd ed. 
(Oxford, 1893). . 

* Reynolds, O., Phil. Trens., 168, T5 (1876); 170, 727 (1870). 

1 Lebedew, P., Ana. Phys., 4B, ser. 4, 488 (1001). i 

* Nichols, H. F., and Hull, G. F., Phys. Rev., 13, 307 (1001). 

4 Thomson, J. J., “Recent Hesearnhes in Hlectricity and Magnetiem”’ 

(Clarendon Prem, 1808). 

! Poynting, J. H., and Barlow, G., Pros, Rey. Soc., A, 82, 534 (1910). 
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Dr. G. F. Herbert Smith, C.B.E. 


GEORGA FaEspHur0x HERBHET Sire was born on 
day 26, 1872, eighty-one years ago. Well known to 
-ineralogiste for his early work on geometrical 
rystalogrephy and on the soientiflo study of gem- 
tones, he was better known to & wider circle for his 
vork as honorary secretary of the Booiety for the 
^?romotion of Nature Reserves and numerous other 
ouncils and committees having to do with the 
reservation of wild life and tae protection of Nature. 
Aost of this work, however, was done in the fifteen 


. to enable a third 


years since his retirement from the Natural History 
Museum, where he had served successively as assistant 
in the Department of Mineralogy, assistant secretary 
and secretary of the Museum and keeper of minerals 
for & total of forty years. 

Herbert’ Smith came to the Department of 
Mineralogy at twenty-five by way of Winchester and 
New Oollege, Oxford, with firsts 1n the finals honours 
schools in mathematios and physics. He spent part of 
& year at Munich studying under Paul Groth, and at 
the Museum he produced some important papers on 
geometrical orystallography and devised a three- 
oirole goniometer which he used for working out the 
intricate problems of the crystallography of the gold 
telluride, calaverite (1902), and the sulpharsenite of 
lead, sartorite, from the famous Binnenthal locality. 
-Early in his career at the Museum he became inter- 
ested in the study of gemstones and seientiflo methods 
of identifying faceted stones. To this end he designed 
& convenient form of refractometer and put in the 
hands of jewellers an instrument that all could use 
effectively with very little difficulty. From 1912 he 
was one of the examiners for the diploms in gem- 
mology initiated by the National Association of 
Goldsmiths and so remained after ita Eduoation 
Committee became the Gemmological Committee in 
1924 and finally formed the Gemmological Association 
in 1981. He was president of the Association in 
succession to Sir William from 1942 until his 
death, Among gemmologists his name is a household 
word, and his book ‘‘Gemstones’’, now in its twelfth 
edition, contains the record of his accumulated 
knowledge and experience in the scientific study of 

both as minerals and as gems. 

After the death of Charles E. Fagan in 1921, 
Herbert Smith left the Department of Mineralogy to 
become assistant secretary of the Museum. Thence- 
forward he became involved in administrative work. 
During the early part of his period in this office an 
important event was the move in 1924 of the xoo- 


logical Soa Pra in spirit into the oom- 
pleted eastern of the New Spirit Building. It 
was probably thanks to Herbert Smith's efforts that 
the Empire Marketing Board made & generous grant 
of this building to be 
completed in 1980 to provide accommodation for the 
overcrowded Department of Entomology pending the 
erection of ita own building (which was in the event 
not completed until 1952 although the south half was 
oocupied in 1986). Some of the work of preparing 
evidenoe for the Commission on Museums and 
Galleries in 1927 fell to Herbert Smith, and he also 
had the congenial task of ing for the celebration 
of the fiftieth of tho opening of tbe 
Natural History Museum (1931). Several collecting 
expeditions in East Afrioa were organized during this 
period, culminating in the successful ‘Ruwenzori’ 
Expedition- by the late F. W. Edwards and Dr. 
George Taylor in 1934. Aooounts of these expeditions 
were published in the Natural History Magazine, a 
museum publication which Herbert Smith edited 
throughout ite short life during 1927-86. The 
preparation and sale of pogtoards illustrating speoi- 
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mens in. the collections was another of Herbert 
Smith’s innovations and was completely successful. 
He did many things to. encourage & corporate 
spirit in the Museum staff, strongly supporting the 
formation of a sports olub and rifle olub, of which 
latter he was himeelf an active member. With three 
other senior members of the staff he organized the 
staff association for the soientiflo staff. This assooia- 
tion was affiliated to the Society of Civil Servante, of 
which Herbert Smith was one of the honorary 
secretaries,” 1918-25. Ho was also editor of ita 
journal, 1928-80, and later a vice-president and 
president, 1920-82. It was typioal of Herbert Smith 
that, in connexion with this work for the Society of 
Civil Servants, he arranged & special train to take ite 
members and other Civil servants to Riohmond, 
Yorkshire, to view the total eclipse of the sun in 1927. 
He wrote & guide to the eclipse and provided ''pieoea 
(5 by 2 ins.) of dark glass for viewing the Sun". It 
was no fault of his that cloud obscured the view. 
The Civil Service Arta Council he served for fifteen 
years as honorary: secretary and treasurer, and he 
also served on the Civil Service Sports Council and 
was chairman of ita publicity oommittee from 1946. 
As another spare-time activity he 
Trustees ‘of the British Museum on the Council of 
ihe Royal Albert Hall from 1980 until his death, and 
was chairman of the Executive Committee, 1941-47, 
and a member of the Finance Oommittee, 1941-851. 
In the last two years of his service in the Museum, 
he returned to the Department of Mineralogy as 
. keeper and did some good work im arranging new 
exhibits of and semi-precious stones in 
specially illuminated cases. ee ee Brie 
to be dismantled only two years later on the out 
of war go that the specimens could be put in & safer 
lace. - ; 
P Herbert Sith work ‘for’ the for the 
Promotion of Nature Reserves began in 1921 when, 
les E. Fagan in the Museum Office, 
he took over alao the secretarial work of the Society. 
During his long term of office, the. activities of the 
Society greatly imoreased. It was this Society that 
took the initiative in 1941 of getting together & oon- 
ference to consider Nature protection in post-war 
reconstruction. This conference in its turn appointed, 
at the suggestion of the responsible Minister, the 
Nature Reserves Investigation Committee in 1943. 
Of both these bodies Herbert Smith was honorary 
secretary, and he was also chairman of the Geological 
Reserves Sub-Committee. These committees oo- 
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ordinated the work of no less than -four 
regional committees in England and Wales. Two 
reports were issued in 1945, shortly after the end of 
the War, and their detailed recommendations were 
almost all incorporated in the report of the Wild Life 
Conseryation Special Committee presented to Parlia- 
ment in 1947 1+1, The establishment of the office of 
Nature Conservancy was a direct outcome of the 
recommendations of this Committee. 

Herbert Smith had been chairman of the Wild 
Plant Conservation Board since 1081 and was inter- 
ested, too, in the Society for the Preservation of the 
Faunas of the ire and the Convention for the 
Protection of the and Flora of Africa. In a 
wider fleld he was one of the Britiah delegation to the 
International Conference for the Protection of Nature 
held st Brunnen in 1947 * and of the later conference 
of Government representatives held at Fontainebleau 
under the auspices of Unesco in Paris during the 
followmg year. There he was chairman of the com- 
mittee with the drafting of the constitution. 
His committee completed its task in two days and 
the finished draft was ready for the closing seasion. 
He attended the first General Assembly in Brussels 
in 1950 as head of the British delegation, and sinoe 
that year he held the office of a vice-president of the 
Union. 

Herbert Smith had outlived most of the friends 
who had known him as & young man. To many who 
served on his committees he may have seemed 
PESES A and He waa, in fact, 

ed led E 
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much. That was his reward for the devotion with 
which he worked for the protection of Nature, to 
which cause he gave, voluntary and unpaid, almost 
all his time for the fifteen years that followed his 
retirement from the Natural History Museum. 

He died after a short illness on April 20, 1953, and 
leaves & married daughter. His wife, a daughter of 
the late John! Ellertor,.of Leamington, died in 1986. 
He was & Fellow of the Royal Astronomical Society, 
a member and a past vice-president of the Mineral- 
ogicel Sooiety, and for many years a Fellow of the 
Geological Society and & member of the British 
Association. He was awarded the O.B.E. in 1049. 

W. CAMPBELL SMITH, 
1 Nature, 160, 457 (1047). 


2 Nature, 188, 909 (1917). 
* Nature, 100, 320 (1947). 


NEWS and VIEWS 


Geography at Glasgow : Prof. A. Stevens 


Tue retiring professor of geography in the 
University of Glasgow, Prof. A. Stevens, commenced 
his long sasociation with the University as an arts 
student and graduated M.A. in 1907. After a short 
break, he continued his studies in the Faculty of 
Science and obtained his B.Bo. as & geologist. In 1914 
he joined Shackleton’s South Polar expedition, and 
was marooned for two years in the Antarctic. On 
returning home Stevens served with the Army until 
the end of hostilities. In 1919 he was invited tò 
o a Department of Geography at Glasgow ; 
S otzratio jud bom established id 1000 Duk vae dc 
abeyance. It was not until as late as 1947 that a 
chair of geography was established with Stevens aa 


~ 


the first professor. He has devoted his energies very 
largely to the development of the Department on what 
he believed to be a sound basis; the emphasis hac 
been on regional geography. At tho samo time, hi 
has contributed notably by papers and in discussior 
to theoretical aspecta of his subject ; his presidentia) 
addreas to Section E (Geography) at tho British Asso 
ciation in 1989 is an example. Prof. Stevens has no» 
been & proliflo writer; but his papers have covered e 
wide fleld and each has been a stimulus to his fellov 
workers. There have been contributions of i 

value on physical geography in which his earlie» 
interests undoubtedly lay, and latterly papers. to th» 
Institute of British phers have dealt witl 
problems of population distribution in the Britis} 
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metrio survey of Scotland, it is hoped that his 
retirement will not cut short this work. 


Dr. Ronald Miller 


RowaLD MaLa, who.is to succeed Prof. Stevens 
at w, was the first member of the University 
of to graduate as M.A. with honours in 
pe in 19081. As an Orcadian naturally 
i in the sea, he then turned appropriately to 

and, after two years as & Carnegie 
Pesca: Jar, working in the Marine Laboratory 
of the Fishery Board in Aberdeen and on ite research 
vessel, ho earned the d of Ph.D.(Edin.) for his 
oontribution to the 


ployment at the request of the Colonial Office. He 
visited many parta of West Africa and an 
intimate kncwledueof the Hausa people and uenoy in 
their . He returned in 1946 to his Alma Mater 
as lecturer under Prof. A. G. Ogilvie, and has been 
primarily oonoerned with physical aspects > fad. 


Harrison Howe Lecture: Prof. H. C. Brown 


Tum Harrison Howe Leoture for 1958 df the 
Rochester Section of the American Chemical 
will be delivered an November 21 by Prof. Herbert 
O. Brown, professor of chemistry in Purdue University, 
Lafayette. The Lecture was founded in 1945 to oom- 
memorate the services to chemistry of Harrison E. 
Howe and his influence on American i 


for his work in the 
boron hydride derivatives. In the fleld of stereo- 
i his studies have shed new light on the 
a behaviour of strained molecules, and 
recently he has developed a method of measuring the 
i nthe OE gi ae alana A tea 
. His work on the chemistry of boron 
hydride was coüducted i. tha University of Chicas 
during the Second World War as part of & war-time 
E e ud 
notewo for pe P & new type o 
iiir ich is very useful as a 

Ese Cet end oe oe ied 


Advisory Cound! on Sclentific ‘Research and 
Technical Development 
Tus Ministry of Supply announces the following 
appointments to the Minister's Advisory Council on 
Scientific Research and Technical Development : 
Prof. H. W. Melville, Mason fessor of 
in the University of Bi ; 
Morrison, professor of meolf&nioal engineering in the 
i ; Prof. L. Rosenhead, professor 
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of applied matheamatios in the University of Liverpool ; 
Prof. I. N. Sneddon, profeasor of mathematiog in the 
University College of North Staffordshire; Prof. 
A. R. Todd, professor of organic chemistry in the 
University of Cambridge. 


Committee on Adult Education 


Miss HonssBRuGH, Minister of Education, has 
the adul the following committee to inquire into 
adult educational’ service of Great Britain: Dr. 
Ashby, vice-chanoello™ creas University, 
Bd (chairman); Mr. A. L. C. Bullock, censor of 
Bt. Oatherine's Society, Oxford; Prof. W. L. Burn, 
professor of modern history, University of Durham ; 
Mr. T. Mervyn Jones, chairman, Wales Gas Board ; 
Bir Wilfrid Martineau, formerly chairman of the 
Birmingham Education Committee; Mr. C. M. 
Skinner, & member of the Court 'of Governors, 
University of Manchester; and Mr. G. B. Thorney- 
croft, member of the General Council of the Trades 
Union Congress. The committee’s terms of reference 
are: ‘To review the present system by which the 
extramural departments of universities, the Workers’ 
Educational Association and the other responsible 
bodies provide local facilities for adult education, 
with reference to the conditions under whioh 
these facilities are organized and are aided by grants 
from publio funds; and to make recommendations". 


Technological Education In Britain 


Tas reply of Mr. Kenneth Pickthorn, Parha- 
mentary Secretary to the Ministry of Education, to 
an adjournment debate on technological education, 
initiated by Mr. James Johnson on May 21, did not 
indicate that the Government has yet formulated 
any real policy. Mr. Piokthorn rightly pointed out 
that there had not yet been much time for technical 
collages to obtain grants, or promises of 
Circular 255, but he could edly axprea the hope that 
colleges with courses which attract the maximum— 
the advanced rate of grant of 75 per oent—would 
develop more and more into institutions for techno- 
logical work only, and that the remaining oolleges 
would concentrate on the needs of technicians. Mr. 
Johnson had particularly stressed, besides the 
desirability of developing the work of the major 
technical colleges (some thirty of about two hundred), 
the shortage of science teachers in secondary schools, 
pointing out that in 1951 not one of the 51 honours 
graduates in the honours school of chemistry at the 
University of Oxford went into teaching. Mr. 
Piokthorn said he thought that the quantitative 
shortage of science teachers is being exaggerated ; 
indeed, the situation is slightly improving. He 
emphasized the impossibility of finding a rapid 
solution of this problem. 


City and Gullds of London Institute : Report for 1951 


Tana annual report of the council of the City and 
Guilds of London Institute for 1951 (pp. 64; 1952), 
in referring to the election of the Duke of Edinburgh 
as president, recalls that in 1881 the Prince of Wales 
became the first president and that the office has 
Temained vacant since he became visitor and patron 
on sccession to the throne in 1901. The report 
records & year of consolidation, but no long-term 
solution of the acute problem of acoommodation is 
possible until the resources of the Institute are con- 
siderably increased. The council is desirous that the 
Institute's work in the fleld of art should be more 
widely known and appreciated. Honorary associate- 
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ships were conferred on nine professors of not leas 
than five years standing at the College, and the 
fellowship was oonf on Atholl Blair and H. 
Shooemith. A Finsbury Medal has been instituted 
at the instance of the Finsbury Technical College 
Old Students’ Association, and this body, in term- 
inating the Streatfeild Memorial Lectures, has also 
offered the balance of the Fund to establish a major 


that the introduction of the award will encourage 
students to take full advantage of the facilities 
vided in in and technical colleges and | to 
recognition of value of practical training and 
experience. A deficit of £6,278 on the year and de- 
precistion of the Institute's investments threaten 
curtailment of activities unless new income can be 
found. 


Jubllee of the School Nature Study Union 
Tu latest issue of the School Nature Study Union 
journal (School Nature Study) representa & memoreble 
event in the life of the organization—ita fiftieth 
birthday. The Union was founded in 1908, largely 
owing to the enthusiasm of the Rev. Claude Hinsoliff 
and Mim Kate Hall, and soon became the means of 
promoting considerable ‘interest in the study of 
natural histo 1 
Sir George Kekewich, and the vioe- dents in- 
oluded Lord , Bir John urn, Bir 
Lauder Brunton, Mrs. Humphrey Ward and, later, 
Mr. H. G. Wells. During its life, many eminent 
biologists have served the Union as presidents or 
> in other capacities, although probably no names are 
more i than those of Mias C. Von Wyas 
and Mr. H. E. Turner, who were both members of 
the original committee formed in 1905 until their 
resignation in 1986. Besides the journal, which has 
“been & i for forty-eight years, the School 
Nature y Union has performed a most useful 
service to teachers and others in the production of 
an extensive series of leaflets which give practical 
advice on how to teach natural history more 
i . Cordial greetings are extended to the 
School Nature Study Union in its jubilee year. 


Botanical Gallery at Bolton 
' Trovas tbe Museum and Art Gallery at Bolton 
was built just before the War it was only possible 
recently to install & botanica] gallery. This is 
described in the Museums Journal for May by 
Mr. A. Hazelwood and indicates clearly some of 
the aspects of botany which oan be so illustrated. 
Naturally recourse to modelling was considered, 
essential, and the first exhibit is an enlarged model 
of a poppy which is used for demonstrating terms 
applied to the various paris of & flowering plant. 
exhibits deal with the morphology and some 
aspects of the physiology of the flowering plant, root 
forms, shoot forms, nutrition and adaptation to 
iali environments, together with the fruit, 
dispersal and instion of a variety of plants. 
Another section is systematic and, aa a em of 
colour transparencies of microscopic forms, follows 
with models of the larger thallophytes to the Angio- 
sperms. Emphasis is given to the illustration of 
forest trees, and the series concludes with exhibits 

showing plants as food. 
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Herbarium of Indian Plants 

Tsu discovery of an important herbarium in a 
recent &oquisition by the Liverpool Publio Museums 
dice Prine Stansfield, keeper of the De- 
y vens. of Botany, in the March number of the 

useums Journal. This oolleotion, which was given 
by the Liverpool Chemists’ Association, consisted of 
several thousand specimens with no data, and by 
patient investigation Mr. Btansfleld has been able 
to record its history. By noting various olues and 


. following several lines of investigation, he was able 


to that the were those on which the text 
and illustrations of J. F. Royle’s "Illustrations of the 
Botany of the Himalayan Mountams and the Flora 
of Cashmere” were founded. Some of the plants 
were oollected in the plains of Indie of the north-west 

vince, some are from the mountainous tract 

ween the Sutlej and the Ganges and others from 
the valleys of Kashmir (Caahmere). The plants from 
the last-named locality were obtained during 1828-31 
by native collectors. The herbarium with its 
important i has been placed in good 
ardor and Wil no doubt be consulted by many 
workers, , 
Feeding Mechanisms In Deep-Sea Fish 

Mucas of our knowledge of the habits and func- 
tioning of deep-sea fishes must, perforce, be derived 
from indirect evidence. From dissections of 
material, the late Dr. V. V. Tchernavin has carefully 
reconstructed the probeble ce of movements 
involved in feeding in & ypelagic stomiatoid 
teleost Chauliodus. His conclusions have now been 
published by the British Museum (Natural History) 
m & volume entitled “The Feedmg Mechanisms 
of & Fish Chauliodus sloani Schneider" 
(pp. vii--1014-10 plates; 1053;+ 80s). Jaw 
and heed movements, basically smilar to those 
of other teleosta, but on a m exaggerated goale, 
enable Chauliodus to capture and ingest prey larger 
than itself. For comparison with Ohauliodus, the 
feedmg mechanisms of certain other vertebrates are 
described briefly. Other valuable details described 
in the volume are the operation of breathing valves, 
the distribution and possible signifloance of light 
organs in Ohauktodus, and the dissimilar feeding 
mechaniam of another bath: agio teleost, Sacoo- 
phorynz (order Lyomeri). is an extensive 
bibliography. - 


Linen Research Association: Report for 1952 


Tuas report of the council of the Linen Research 
Association for the year ended September 30, 1952 
(pp. 24; from the Association, Lambeg, Northern 
Ireland; 1952), reoords steady progress in almost 
every section of the Association S activities. Research 
gos a ticdu ogo Repealed esa 
to industry, and the council records ite thanks 
to the Flax Development Committee for continued 
support of ita research on flax scuteh. The flax-pro- 
duction scheme in England is now to continue on 4 

ent basis, and also research work m Norfolk, 
on & reduced scale. In the work on reyon staple, 
various causes of shading faulta in plain dyed 
fabrice have been revealed and recommendations 
made for reducing the faulta to & minimum. 
ments have been made for the manufacture of the 
Linre photo-electriq yarn irregularity to assist 
in keeping yarn irregularity below & fixed level, and 
comparative teste of the Linra modified roller-breaker 


No 4364 June 20, 1953 


against other breakers are being arranged. Surveys 
in factories have been ially directed to the 
investigation of yarn-wmding processes and of 
humidifleation. In sizing, i results have 
been obtained in trials of a new b ing unit on & 
slashing machine, and fundamental work on the 
relationahip between yarn and oloth has continued. 
Methods of bleaching linen goods have been evolved 
which indicate that still higher quality can be 
achieved. 

Fluorosis and Pollution 


REPLYING to an adjournment debate in the House 
of Commons on May 14, initiated by Dr. Barnett 
Stross, of Stoke-on-Trent, who preased for the 
instigation of a local inquiry into the incidence of 
fluorogis due to atmospheric pollution, the Parlia- 
mentary Secretary to the Ministry of Health, Miss 
Patricia Hornsby-Smith, said that, on the evidence 
available, neither the Ministry nor the Medical Re- 
search Council believes that an inquiry in that area 
is essential. The wider problem of fluorine would, 
however, have to be one of the items covered in the 
investigations now being undertaken by the Mmister 
of Housing and Local Government into air pollution, 
as particularly applied to industrial areas. With 
Tegard to the ion of fluorine in water supplies, 
Miss Hornsby-Smith said she did not wish to make 
any comment pending a full study of the report of 
the British mission to North America inquiring into 
this question. 

X-Rays accompanying u-Meson Capture 

IwrERESTING observations on the X-rays socom- 
panying p-meson capture by nuclei are reported 
through the rather unusual channel of a ‘preas 
release' from Columbia University. Negative -mesons 
brought to rest in matter eventually disappear, 
either by spontaneous decay or by nuclear capture. 
In erther case the process takes place in two fairly 
distinct steps. First the meson is attracted into 
quantum orbits around a nucleus, to which it is 
bound by the electrical forces. During this stage it 
emits X-rays or ejects atomic electrons as it jumps 
successively from one quantum state to another, 
until it reaches the state of lowest . Disinte- 
gration or capture then oocurs. The orbits are like 
those of the interior atomic electrons, but about 
two hundred times smaller in linear dimensions (& 
consequence of the greater mass of the meson). The 
energy of the X-rays is similarly some two hundred 
times greater than the corresponding atomio X-rays. 
Rainwater and Fitch have observed these X-rays and 
made precise determinations of their energies. Since 
the deepest meson orbit and the nucleus are oom- 

le in size for & heavy: nucleus, the energy of the 
ormer is strongly influenced by the way in whioh 
electric charge is distributed in the nucleus. From 
their measurements Rainwater and Fitch conclude 
that the charge is considerably more concentrated 
towards the centre than had been previously believed. 
They deduce an effective radius 16 per cent smaller 
than is yielded by such methods as nuclear binding 
energies or neutron scattering. 


Industrial Application of Aerodynamic Techniques 

A NUMBER of special applications of aerodynamio 
equipment and techniques which have been used in the 
course of investigations in the Aerodynamics Division 
of the National Physical Laboratory, Teddington, 
are described in a little handbook entitled 
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“The Industrial Application of Aerodynamic Tech- 
niques’? (National Physical Laboratory: Notes on 
Applied Science No. 2. Pp. 87. London: H.M.S.O., 
1952. 85. 6d. net). It is often impossible to use the 
wind tunnel for the solution of problems of ftuid 
motion which arise outside the aircraft i . 
Dr. R. A. Frazer's work on the aerodynamic stability 
of ion bridges is an exception, and the model 
tests done for the Severn Bridge project are described. 
Civil and mechanical i will deduce without 
surprise that there are few industrial applications of 
text-book aerodynamics. This is, of course, true; 
but one feels that opportunity has been lost by 
conveying & too sober estmnate of the possibilities 
of applying aerodynamio experience to industrial 
practice. 
Kodatkanal Observatory : Report for 1950 

Tax report for 1950 of the Kodaikanal Observatory 
(pp. 8; Delhi: Manager of Publiéations, 1951; 
7 annas or 8d.) deals chiefly with the astronomical 
work there, though short references are given to 
geomagnetic observations and seismology; the 
meteorological data appear in the Indian Weather 
Review, and the administrative details in the annual 
report of the Indian Meteorological Department. A 
list of the forty-seven instruments in use is given 
and also a brief account of the constructional works 
relating to development projecta, including the oon- 
struction of a dome for housing a 20-in. Grubb 
reflector and of buildings for an ionosphere laboratory. 
There has been a considerable amount of co-operation 
with other obeervatories—the Solar Physics Observ- 
atory, Cambridge, the Royal Greenwich Observatory, 
the Meudon Observatory, and the Mt. Wilson 
Obeervatory— with whioh there has been exchange of 
spectroheliograms, photoheliograms, quarterly statce 
ments of solar flares, eto. During 1950 the Govern- 
ment of India granted two research scholarships in 
astronomy tenable for three years at the Kodaikanal 
Observatory. 


Belt Memorial Fellowships for Medical Research 


Burr Memorial Fellowships for medical research 
have been awarded as follows. Fourth Year Fellow- 
ship (£735 & year): Dr. Joan E. Keilin (University 
of Cambridge), to inveetigate, at the Department of 
Biochemistry, Cambridge, the catalytic activity of 
hematin compounds and the effect of oxidizing agents 
on herostins, the properties of purifled helicorubin 
and its relationship to other natural hamoproteins, 
and the reactions of hamatins with proteins and their 
constituent amino-acids and peptides, with the sim 
of gaining more information on the structure of the 
hæmoglobin molecule, the link between the hsm and 
globin and the use of hematin as a reagent for the 
study of other biologically important proteins. Juntor 
Fellowships (£630 a year): J. R. Cannon (University 
of Sydney), to continue at the University Ohemioal 
Laboratories, Cambridge, the study of the chemical 
structure of vitamin B,,; G. P. Lewis (University 
of Wales), to study, at the National Instituto for 
Medical Research, Mill Hill, London, the relationship 
between structure and action of drugs, partioularly 
of antagonists of histamine, &oetyloholine, adrenaline 
and nor-adrenaline, in order to examine how far 
ionization of a drug or ita receptor modifles 
action; W. L. Nicholas (University of Liverpool), to 
investigate, at the t of Zoology, Livorpool, 
the determination of the growth requirements of 
free-living and parasitic nematodes in chemically 
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defined media, with the view of ite possible application 
to the chemotherapy of nematode infections; Dr. 
Evelyn E. B. Smith (University of Glasgow), to 
investigate, at the Department of Biochemistry, 
Glasgow, the ensymio mechaniams of transfer 
reactions involving uridine pyrophosphate oom- 

glucuronic soid and 
N-acetylghicosamine, and to study the biosynthesis 
of glucuronio acid, gtucuronides and oligosaccharides 
containing glucuronio acid, using carbon and phos- 
phorus isotopes. 


Lady Tata Memorlal Trust: Awards 


THR following awards have been made by the 
Lady Tate Memorial Trust for research on leukemia 
and allied diseases, to be conducted in the places in- 
dicated during the academio year beginning Ootober 


(Stockholm), Dr. €. Merskey (Cape Town), Prof. C. 
Oberling (Villejuif, Beine) and Dr. C. C. Ungley 
(Newcastle upon Tyne), renewals; Dr. J. Nordmann 
(Paris), new award. Pah sig ion A e Lid 
Jor technical assistance : Dr. J. B. G. Dausset (Paris), 
renewal with increase. Senior Research Fellowships : 
Dr. A. R. Gopal-Ayengar (London), 
two months; Dr. J: Kieler ( 
&ward. Scholarships (whole-time or pori-teme) : 

R. Raak-Nielsen (Copenhagen) and Dr. R. Robineaux 
(Paris), renewals ; Dr. F. Kisameyer-Nielsen (Aarhus) 
and Dr. N. A. Stenderup (Aarhus), new awards. In 
addition, the period of tenure of & special scholarship 
awarded earlier this to Dr. Gavino Negroni 
(ely tar aie at the Dn Imperial Cancer Research 
Fund Laboratories, Mill Hill London, will continue 
until April 30, 1954. 


University of Birmingham : Appointments 


THs followmg have been appointed lecturers in the 
University of Birmingham : Dr. J. H. Cort (physio- 
logy), Miss Joyoe B. Grace (bacteriology), Dr. T. O. 
Jeffrnes (physics), J. B. Woodward (mathematical 

hymos) and Dr. K. White (physiolo The following 

ve resigned from the University : 8 R. N. Nabarro, 
lecturer in metallurgy, on appointment to the chair 
of physiœ in the University of the Witwatersrand, 
Jobannesburg ; and Dr. A. B. L. Beznak, lecturer in 
physiology, on appointment to the chair of physiology 
in the University of Ottawa. 


American Academy of Arts and Sclences: Foreign 
Honorary Members 


Tue following have been elected foreign honorary 
members of the American Academy of Arts and 
Sciences: Prof. Arne Tiselius, professor of bio- 
chemistry, University of Upsala ; Prof. A. J. Kluyver, 
- profeesor of p E d Technical University, 

Delft ; and Prof. D. M. 8. Watson, formerly Jodrell 
profeasor of xool and comparative anatomy, 
University College, on, 


Meeting of Nobel Prize-winners In Lindau 


Maerinas of Nobel prize-winners were started 
some years ago at Lindau, Bavaria, on the shores of 
Lake Constance, for the of creating and 
developing & general contact between leading scholars 
in an exact science and the professional and industrial 
workers whose daily work is based on the resulta of 
the investigations of these scientists. The method 


chosen. for achieving this contact is for the Nobel 
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Laureates to give lectures adapted in their content 
to the needs of prectioel men and giving & survey on 
the results of scientific research to the layman. The 
meeting this year, to be held during June 29-July 2 
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under the of Count Lennart Bernadotte, is 
devoted to physics, and eight lectures will be given 
as follows: June 29, Prof. M. von Laue (Réintgen-ray 


interferences) and Prof. G. von Hevesy (biochemical 
effects of ionizing radiations); June 80, Prof. O. 
Hahn (modern alchemy) and Prof. C. F. Powell 
fhigh-altitude flights -with free balloons); July 1, 
Prof. F. Soddy (discovery of the natural trans- 
mutation of the radio-elements) and Prof. P. A. M. 


ee d abc tems iade e July 2, 
Prof. H. Yukawa (searoh for & unifled theory of 


'elementary pertioles) and Prof. W. Heisenberg (pro- 


greas and difficulties in the quantum theory of 
elementary particles). The general arrangement is 
for lectures to be given during the morning 80 
as to leave the rest of the day free for discussion 

‘end for excursions and other social activ- 
ities. The fee for participation in the meeting is 
DM 30 or DM 10 a day. Further information can 
be obtained from the Sekretariat der Tagungen 
der Nobelpreistrüger, Stadttheater, Lindau- 
Bodensee. 


Announcements 


Dz. L. O. BArHMAN, deputy director of research 
&nd formerly i t of chemioal ‘research of 
the British Rubber Producers’-Research Assooiation,: 
has been appointed director of research of the 
Association in succession to Dr. Geoffrey Gee, now 
professor of physical chemistry in the University of 
Manchester. 


Ds. Enxsr Mayer, ourator of the Whitney—Roth- 
sohild Oolleotion, American Museum of Natural 
History, haa been appointed Alexander Agassiz 
profeasor of zoology in the Museum of Com- 
parative Zoology, Harvard Uni i Two other 
appointments are those of Mr. James C. Greenway, 
jun, to be curator of birds in the Museum m 
succession to the late James L. Peters, and Mr. 
ey Cae A. Paynter, jun., to be assistant curator 


Tua Philosophy of Science Group of the British 
Society for the History of Spience is offering & prize 
of £50 for the beet eesay of not more than 4,000 
words on: ‘What is the logical and scientific status” 
of the concept of the temporal origin and age of 
the Universe ?" (for example, as used in recent 
cosmological work). The eeóey should clarify the 
ee ee n of the 

quantitative age to universe. 
lish, French or German (in typescript) 
Honorary Secretary, ecm eg 

Science Group, University College, Gower 
London, W.0.1, not later than December 1, Toes. 
must bear a pseudonym, and be accompanied by a 
closed envelope containing the mym and the 
&uthor's nume. Hasays submitted will be treated as 
material offered to the British Jowrnal for the 
Philosophy of Goience. 


ExxATA. In the article entitled “Food Producte 
from Plante" in Nature of May 23, p. 917, paragraph 
3, line 3, for “0-0884. Ib. of protein, compared 
with 0-8d. per Ib. of proiðin from bae" read ''0-069d. 


per gm." and ‘‘0-8d. per gm.", respectively. 
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IN THE UNIVERSITY OF NOTTINGHAM 


OPENING OF LABORATORY EXTENSIONS 


HE original engineering laboratories of Univer- 

sity Oollege, Nottingham, as it then was, were 
completed in 1930, and until 1948, apart from a 
smadi extension of dra -offloe acoommodation, no 
further expansion was In 1930 the number of 
full-time studente was 17, & number which by 1940 
had increased to 44, and by 1946 (the date of the 
Barlow Report) to 128. In 1950 there were approx- 
imately two hundred students reading for degrees in 
engineering ; this number was really far in excess of 
tho facilities at the University’s disposal, and adequate 
training was only given by running dual streams of 
undergraduates in each year. Such conditions could 
only be tolerated for a short time to meet & national 
emergency, and & further demand on accommodation 
waa made when, on the University receiving its charter 
in 1048, it became possible to develop further the 
research schools in applied science. 

The University was faced with the tion of 
& long-term scheme for the development of tech- 
nology, or of putting into operation a smaller scheme 
which would bring relief with the shortest possible 
delay. The first scheme would certainly have taken 
six years to plan and complete, and in this time the 
intake of applied science studenta would have had to 
be reduced. This seamed contrary to the national 
interest, and so it was decided to proceed with the 
smeller project which could be completed in a little 
more than two years, during which time the student 
numbers could be maintained and active research 
schools developed. The project has now been com- 
leted, the immediste extra accommodation provided 
E EA representing an inorease of some 
60 per oent; when rooms at present loaned to the 
Arte Faculty are availablé, the total imorease 
of acoommodation wil be 80 per cent, making 
possible an inteke of students at the rate of ninety 
& year. 

The extensions to the laboratories were opened on 
dte ee E 
director of Rolls Royoe, Ltd. Lord Hives re 
out that, although society to-day is increasingly 
dependent on the achievements of applied science, 
too few of the present-day university students in 
Britain study this vital subjeot—only a sixth, in fact, 
of the 72-5 per oent at universities who are in some 
mbasure or other assisted financially by the State. 
That the percentage of technological students is so 
small is causing both educationiste and industrialists 
much anxiety, and Lord Hives noted with satis- 
faocion that Nottingham anticipated some time ago 
the increase in the facilities required for training. 

In Lord Hives’s opinion, the reason for the unsatis- 
factory state of recruitment is not to be found at the 
level of the university, but is much : 
it is to be found in the schools and in the atti of 
mind of & great number of the parents in Britain. 
Binoe engineering, even in ite fundamentals, is not 
taught in schools, too often when a boy oamies to 
consider what he should study at the i 
what career to take ae aight teem Bahoni, He knows 
nothing et first band af one of his country's greatest 


possible 
A i careers master, Mr. Howard R 
of Dulwich College, put the position very noe 


when he wrote recently that even when careers 
masters are well aware of the good prospects in an 
industrial career, their problem is to convince parents 
and boys, for there still survives in the minds of 
some parente the view that & in industry is 
Bob mo -fesesablo s vole n the Asset ar C nd 
Servioes or other profeamions. Such & point of view 
is not only out of date but also and so long 
as it persists Britain will never have the skilled men 
that it requires. A unique place in the estimation 
Gf the world ad heon cached for Berain by ii 
craftamanship, the skill of ita engineers and tech- 
nicians and the ingenuity of ite scientists, and it is 
necessary that young men should oome forward in 
increasing quality and numbers for past trimmphs to 
be maintained and even exceeded. The main lesson 
to be learnt from the United States is the high 
position in society given to industry in that country. 
As one of the recent Anglo-American productivity 
teams said in its report: ‘Tt is because of this social 
and intellectual prestige ing to the hi 
position in industry that many of the best ts 
choose industry for a career". Lord Hives emphasized 
the fact that in the engineering i many of the 
key positions at the very top of the tree are held by 
trained engineers. In fact, there is no better training 
for an executive in the industry to-day than to have 
worked in his time as & skilled engineer. Yet to many 
Flies cu oo Bome- 
lite young men ought not to get mixed 
A R cal engineering, on the other hand, can 
b mod S na Wa of earning 
a living, and the chief reason for this is that it can 
never remain static. _ 
Prof. J. A. Pope, heed 08 fhe pad e ai 
and Mechanical Engineering in Nottingham, thanked 
the University Grants Committee and members of 
industry who through their generous support had 
made the developments possible, and paid tribute to 
the University surveyor, Mr. J. W. Popplewell, and 
iube dU Repas piper um 
of buildi the capital expenditure per student 
place had kept very low without any sacrifice 
of student amenities or teaching efficiency. 


BRITISH GELATINE AND GLUE 
RESEARCH ASSOCIATION 


RESIDENTIAL CONFERENCE 


first residential conference of the British 
Gelatine and Glue Research Association was held 
at Hulme Hall, University of Manchester, during 
April 8-11, and the progrees made in the first two 
and & half years of research work was reported. The 
meeting was well attended, those present including 
Tepresentatives of gelatine and glue manufacturing 
firms, of firms using these , and of govern- 
ment laboratories, research associations and university 
te. 
The Conference Lecture, by Dr. G. R. Tristram 
(University of St. Andrews), reviewed recent progress 
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extenaivo use of the work of 
Smith and Pankhurst*“ oonoern- 
ing the behaviour of the oom- 
plexes. BSuooeenive raising of the 
salt concentration in & solution 
of gelatin &nd sodium dodeoyl 
sulphate at 85°C. and pH 7 
causes portions of the complex 
to separate as & ocoacervate. 
Material of high molecular weight 
is separated off at the lower 


O4 O8 sulphate and its p eg 

, (1/0) log, s, measured. A very aimple pro- 
cedure involving the prepare- 

(e) tion of five fractions has 

: ot gels frown fraoticra à hos — B proved ad te to show differ- 
Pone ares from 0" 28^ 0. in f M aotem aiio al aO do (a) gal ooroo enoes in the distribution of 
"6 per cent; (b) gel concentration 2-2 per cent — molecular weight between closely 

in protein research. The techniques by whioh the P. R. Saunders on the properties of the 


i . Benger's 
work on insulin. Although adequate to give 
the structure of insulin, which is a protein of - 
i low ‘molecular weight, existing 
techniques appear te for obtaming the 
sequence in proteins of hi molecular weight, 
and still more so for systems such 


as gelatin. 

One of the principal raw materials of the industry 
was oonal by Dr. J. E. Eastoe, in & paper on 
the composition of bone. The tiasue selected for 
study waa & powdered sample of compact bone from 
the central, tubular portion of the femur of the cow, 
sinoe it could be Tiene almost entirely free of 
other tissues. The organic componenta of the tissue 
were collagen (18-64 per cent), mucopolysaccharide 
(0-24 cent), and & protein which resisted solution - 
in boilmg water (1-02 per cent). Free sugars were 
not detected, nor was fat present. Inorganic matter, 
with which citrate was included, made up 70-91 per 
cent, and with water (8-18 per cent) gave & total of 
99-0 per oent. No significant chemical differences 
were observed between the bone’ collagen and hide 
or sinew collagens. The muocopolysaccharide oon- 
tained some 70 per cent of & protein of amino-acid 
composition similar to blood albumin, while the 
carbohydrate portion did not correspond to published 

itiong! for chondroitin or muooitin sulphate. 
Glucos-2-amine, galactoa-2-amine, glucuronio acid, 
galactose and mannose were all detected in the 
carbohydrate, and they were estimated approx- 
imately. The resistant protein was shown to be 
neither collagen nor elastin. 

Mr. D. Fysh gave a short paper describmg the 
equipment being used for empirical studies of the 
extraction of bone gine. Preliminary resulta indicate 
the relative importance of the two i 
under steam pressure, and addition of hot water to 
give the glue liquor—in the extraction process. 
properties of gelatin, which had been chosen as the 
mam field of study., Dr. G. Stainsby desaribed a new 
technique’ for fractionating gelatin, using the 
solubility of the complex formed between gelatin 
and sodium dodecyl sulphate. The method makes 


gelatin fractions. to resulte obtained by 
J. D. Ferry for unfractionated materials of differing 
molecular weight’, the molecular weight of a gelatin 
fraction haa ahown to be of importance in 
determining the rigidity of a gelatin gel, only as the 
temperature approaches the melting point or the 
concentration is lowered to a point at which weak 
gels alone are formed. The method used for rigidity 
measurements’, involving the deformation of a 
cylinder of gel, set in & ision-bore tube, under air 
preesure, was kadeni ampie to enable measure- 
ments to be made at two concentrations and four 
temperatures (0-25? O.) for fractions of six gelatins 
of widely differing typee. The resulta for one i 
are shown in Fig. 1. It can be clearly seen at 
0° C. and 10° C. the rigidity (5-5 per oent concentra- 
tion) was independent of the reduced visooelty 
(1/0 log, tra, in 1 M sodium chloride, pH. 7) and 
henoe of molecular weight. Confirming resulta by 
Pouradier’, it has been shown that the melting point 
of gelatin does not depend solely on molecular weight. 
The viscosity of fairly concentrated solutions has 
been shown to be uniquely related, within the rather 
large experimental error, to the dilute solution 


Dr. L Oourta showed how the fluoro-dinitro- 
benzene techni of F. Sanger’ oan be used to 
determine the N-terminal amino-acid residues of 
goann ana ite degradation products. Typical figures 
or gelatin prepared from an alkali-treated calf-akin 
precursor and an acid-proceas pigskin gelatin are 
given in Table 1. 


TABLS 1 
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PH of degradation 


Fig. 2. M, of gelatin (Af, Initial = = 58,000) after heating n schon 
_ for 24 hr. at 75° O 


The examples quoted in Table 1 were selected to 
give almost the same total of end-groupe, to assist 
in comparison. 

The number of N-terminal residues may be used 
to give the number-average molecular weight (Ma) 
for the gelatin sample, if it is assumed that the 
gelatin molecule is & single polypeptide chain with 
one N-terminal residue per molecule. The values of 
M, obtained for alkali- gelatins were 
50,000—70,000, which is in fair t with 
oamotio determinations by Pouradier’ for similar 
gelatins. 

A number of samples of & gelatin, which gave 
Ma = 58,000 by fluoro-dinitro benzene technique, 
were degraded at 75° O. for 24 hr. at 5 per cant 
concentration at different npH's. The effect on the 
values of Ma is shown in Fig. 2. The curve is nearly 
symmetrical about pH 7.  Furthe? experiments at 
different temperatures suggest & figure of 19,000 cal. 
for the mean activation energy for breaking peptide 
bonds, as measured by the release of N-terminal 
residues. This figure is in quite good agreement with 


values deduced’? from the viscosity . and other 
properties. 
A. W. presented & paper on the 


methylation of gelatin, and on the means by which 
the degree of substitution can be estimated when 
gelatin is modified by organio reactions. The most 
important method, giving values for several groupe, 
makes use of the titration curve. Provided the 
isoelectric point is also known, the titration curve 
oan be for giving values for carboxyl, imidazole, 
-amino and guanidino groups. The proportion of 
the dicarboxylic acids in the amide form can also be 
deduced. ' By analysis of the curves obtained for 
p the limita of titration suggested by 

1* have been modifled, so that at 40° O. they 


TABLA 2 i 











The use of these limits secures agreement between 
figures for the grouping by analytical and titration- 
curve methods. The need for the changes results 
from the following: (i) the presence of a substantial 
proportion of hydroxylysine; (ii) the higher tem- 
perature of measurement geduces the pK of the 
«-amino group ; (iii) some proportion of the carboxyl 
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groups have pK's in the region of pH 5, and 
their contribution will only become samall above 
pH 6-5. 

Methylation has been carried out by a slow reaction 
with methanol under acid, conditions. Although 
almost complete methylation of carboxyl groups was 
achieved, a proportion of the esterifled groups is very 
unstable, and readily loses methanol. Up to 33 per 
oent substitution, the derivative appears stable to 


‘most conditions, but not to alkalis. The degree of 


substitution was measured using a medifled Zeisel 
method, and the values agreed well with the number 
of carboxyl groups no longer titratable in the titra- 
tion-curve meth: This suggests that no methylation 
of hydroxyl groups has taken place. There was also 
no evidence of methylation of the «-amino groups. 
The methylated gelatin was not very different in 
general behaviour from its parent gelatin and gels 
were easily obtained. Some degradation had occurred, 
probably due to the low reaction pH. 

E. Courtman outlined a method for determining 
total bacterial counts for gelatine. Wide variations 
of total count are known to occur for samples with- 
drawn from a single gelatine batch" 11, which result, 
it would appear, from high local concentrations of 
bacteria in individual grains. The expression of 
results as a mean with limita of error will assist 
in preventing needless disputes over disagreeing 
values. 

M. E. Adams reviewed the manifold uses of ' 
gelatine and glue. By classifloation according to 
relevant p she was able to show that 
promena o a e ee eee oer 
in knowledge of gelatine and glue 

A. G. Ward, director of research of the Association, 
in the concluding paper of the: conference, outlined 
the present knowledge of gelatin and ita preparation 
from ooll&gen. The structural features of gelatin 
which determine the properties of<ite solutions and 
gels appear to be, in, the main, charge distribution 
arising from the ionizable groups, molecular weight 
and molecular weight distribution, and some third 
factor whioh affects the rigidity of gels, particularly 
at low temperatures. This third factor also appears 
to influence the melting point and the point at which 
aloohol gives turbidity to a gelatin solution’. Little 
is known of the changes involved in converting 
collagen to gelatin, but the techniques now available 
will assist in studying this problem. In addition to 
these subjects, the Association will in the next five 
years use empirical methods both for problems of 
manufacture and for user problems, and also examine 
in & more fundamental way the behaviour of gelatin 
at the liquid-gas, liquid-liquid and liquid-solid 
interfaces. This behaviour is of importance in many 
uses of gelatine and glue. A. G. WARD 
1 “ Chem.” 

Slani Prem, Ines | ). cra ida a 
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CROP PROTECTION 
SYMPOSIUM IN GHENT 


HE annual symposia on crop protection, held at 

the College of Agriculture, Ghent, have attracted 
larger numbers each year since the reotor of 
the Oollege, Prof. J. Van den B e, organized the 
first meeting in 1048, and at the meeting this year, 
held on May 5, some two hundred and fifty persons 

icipated. Although the majority were from 
Belg and Holland, representatives from several 
other countries were present. The opening address 
by Prof. Van den Brande in the morning was followed 
by two simultaneous sessions for the reading of 
pepers, and during the afternoon & further five papers 
were read. 

Dr. J. G. ten Houten (Wageningen) gave an 
excellent general survey of the research, now. pro- 
ceeding in the Netherlands on plant diseases and 
pesta and their control. ‘In the work on apple scab, 
the oorrelation between temperature and duration 
of wetting of apple leaves in relation to the 
infection and inoubation periods for 
Deca an matted Ge Mila 6 Vie UMOR 
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sp. were present in the siok fields, Bad ct ee been 

shown that attack by these pests was & 

of the disease, the fungus attack pro Ty eade do 
Soil fumigation with 


chloropiorin gave the most effective control. 
Several were concerned with weed control. 
M. Slaats and J. Btryokers (Ghent) showed that 
under oertain conditions ammonium  dinitro-o- 
cresylate oen be used for controlling weeds in hybrid 
maize; hormone- weed killers damage the crop. 
Dr. F. H. Feekee ) diecuaeed his work on the 
use of tsopropyl-N-phenyl carbamate and sodium 
isop ag selective weed killers. A+ 
striking control of chickweed (Stellaria media) was 
achieved with the former substance at 10 Ib. an 
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acre. 

Dr. G. J. M. Van der Kerk (Utrecht) described & 
new group of organio fungicides which has arisen 
from his work on dithiocarbamio acid derivatives. 
These compounds are the N-phenyirhodanmes with 
para substituents in the benzene ring (I). The moat 
active compound so far obtained is p-phenylene- 
bisrhodanine (IL), which, against the four fungi 
tested, is at least as icidal as the most active of 
the dithiocarbamig acid derivatives now used in crop 


States, has been confirmed under the olimatio con- protection. 

ditions prevailing in the Netherlands. By 

spraying eradicant fungicides (organo mer- P ! 

cury oompounds) up to five days after X N——0—0 0x 0—— N——0—0 


infection took' plaoe, it was posible to 
control apple soab by only three spray- 
ings agamst the six required with pro- 
teotive fungicides like lime sulphur. Spraymg 
with organo mercury compounds, however, 
can only be used on non-eusoeptible a 
varieties, and such treatments should not be made after 
ascospore discharge has ceased. ‘Research on the 
Rubus stunt virus of raspberries has shown that 
diseased shoots can be completely freed from the 
virus by immersion in water at 45° O. for 1-8 hours. 
Excellent control of the pea moth (Enarmonia 
nigricona) attacking and other peas which 
are harvested early has been consistently obtained 
by one application of parathion when the lower pods 
_ Toxicological trials 
the recommended 
procedure is adopted. The potato root eelworm 
(Heterodera rostochiensis) is & serious pest in Holland, 
and to grow potatoes in infested soils or to take a 
potato crop more than once every three years from 
non-infested soil is prohibited by law. A team of 
research workers is concerned with the oontrol of 
this pest. The investigations include soil treatment 
Be ee a ate ain aes ER 
extracts responsible for the hatohing of the oyste, the 
iei ER of T (fungi and & newly 
resistant potato 
varieties. The n aa of si e eelworms with 
DD mixture’ was the subject of a paper by Dr. 
J. Th. W. Montagne (Amsterdam), in which he said 
that soil treatment with the chemical combined with 
& short crop-rotation has been found to give the beat 
resulta. Prof. Van den Brande, R. H. Kips and J. 
D'Herde (Ghent), also studying the eelworm problem, 
described how they had exammed some of the newer 
daa al -insecticides for nemiatocidal action. Again, 
Dr. Oostenbrink and Dr. A. F. H. Besemer 
(wiesen) domed Hime: rook. a0b dikes: Ga 
ene E DT ae octo eo 
for cutting is with parasitic eelwormms. 
Lerge Bumper af Meloidogyne sp. and Pratylenchus 


as 


E d 
8 


I p 


4 


pe cone concerned with fungicides was pre- 
seas: L. enboer (Naaldwijk), who discussed 
his attempta to correlate the degree of control of 
Cladosporwum cucumerinum obtained in praotioe with 
the results of laboratory d Prof. R. L. 
Wain (London) reviewed resent position of 
systemic fungicides ; he gave n eaoiat of des tors 
recent British and American work in this fleld and 
described the investigations being carried out in his 
department with aryloxyalkyloarboxylio acids and 
other compounds. M. J. Zwijns (Maarssen), in dig- 
cussing seed disinfectants, seid that tetramethyl- 
thiuram disulphide has en excellent resulta as a 
seed dressing for beete, , peas, corn, flax and 
other crops; 2: 8dichloro-] : 4-naphthoquinone and 
tetrachloro-1 : 4-benzoquinone have also proved satis- 
factory. R. Bovigne e£ al. (Gembloux) outlined the 
regulta of j using tetrachloronitrobenzene, 
methylns yl ethyl ether, methyl a-naphthyl- 
acetate and or -phenyl ee for pre- 
venting the Bprouting of à . H. Franke- 
Groamann (Reinbek- ) KE an interesting 
account of how the gall mite Aceria gemmarum 
(Nalepe) became & serious pest on willow following 
the use of DDT and BHO against leaf-eating beetles 
and weevils (Phyllodecta vulgatissima and selapho~ 


Other topics discussed were the value of tho 
Fischer index as & means of estimating the ing 
ties of nein (P. H. Martens and J. 
, of loux), the oontrol of the oebbage 
ood pod weenl with BHO and parathion: (Prof: 


J. H. SchuurmansStekhoven, of Deventer), experi 
suos La tio Netherlnnds with view types of acaricides 
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(A. F. H. Beaemer and K. Harteuyker, of Wagenin- 
gen), & new method of applying control materials 
to plants (Prof. P. Froeschel, of Ghent) and a 
biological method for assesaing residual parathion on 
gabbage leaves (Dr. J. J. Fransen, of Arnhem). 
The organizers are to be oongratulated on the 
satisfactory arrangement and amooth running of this 
successful symposium. R. L. Wale 


RESEARCH IN RURAL 
ELECTRIFICATION 


WORK AT THE ELECTRICAL RESEARCH 
ASSOCIATION 


N open week, beginning on May 4, was held at 
the Field Station at Shinfleld, near Reading, of 
the Electrical Research Association, and Mr. G. R. H. 
Nugent, parliamentary secretary of the Ministry of 
Agriculture and Fisheries, & Ministry.which makes & 
substantial contribution to the work of the Associa- 
tion, officially inaugurated the 
The Electrical Research Association established its 
Rural Electrification Section in 1938 with the main 
objeot of developing and o 


istics favourable to the economic supply of electricity. 
The larger the energy taken by rural consumers, 
ree eet a ee iine 

demand, the greater the le economy. 
Mr. Nugent emphasized the t of eleotrioity on 
the farm, especially in saving labour and thus 
Increasing production with the present labour force, 
and also in providing amenities for farm workers to 
encourage them to stay on the land rather than to 
succumb to the attractions of the town. A large, and 
rapidly increasing, number of farms now have 
electricity, but too many of them fail to make full 
use of it. Although electric light and domestio power 
are certainly valuable, much fuller advantage should 
be taken of electrical methods in agriculture and 
horticulture. The Ministry, said Mr. Nugent, is fully 
in agreement with the aims of the researoh work at 
Shinfleld ; economic considerations are rightly kept 
to the fore in the development of new applications 
of electricity on the farm. 

At the Field Station, basic research determines the 
form of equipment and the technique required for 
electrical operation. This is followed by full-scale 
testa and later by trials under practical conditions on 
farms and horticultural holdings in different parts 
of Britain. The co-operation of the agricultural 
research establiahments and of farmers and 
is an essential feature of work of this kind, and the 
Association has been fortunate in obtaining such 
co-operation both from its neighbours—the University 
of Reading and the National Institute for Research 


in si grin from others much farther afleld. 

The lying prinoiple in many of the investi- 
gations is simplicity of operation,’ with electrical 
methods involving low kilowatt loadings which oan 
be used for a lengthy period. These are much more 
welcome to electricity supply than the high short- 
period loads which present difficult problems in rural 
electrifloation. 

A number of researches Already completed have 
formed the basis for equipment which is now com- 
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mercially available. Among these are: bern hay- 
drying, & method of producing very high quality hay 
by blowing cold, or shghtly warmed, air through 
grass stacked in the barn.; a low-powered automatic 
hammer mill for farm grinding ; & soil sterilizer of 
the immersion type for potting soil; and soil 

in frames and glase-houses by a aim lifled method in 
which & daily ‘dose’ of energy provides beneficial soil 
warmth but avoids the large consumption needed to 
maintain & suitable fixed tem . Work now in 
progrees on the hortioul plote aimb at further 
im ement of the soil-warming technique and at 
finding the crops and varieties for which it is most 
likely to be economical in frames, under olochea and 
in open ground. ; 

In the glass-houses, electric space-heating is used 
in oombination with soil-warming, and different 
arrengements and forms of construction are being 
studied to reduce heat losses and Bo to minrmire 
operating costs. Artifloial illumination, using various 
kinds of lampe and of lighting fittings, is being applied 
to the raising of tomato . Laboratory work 
on goil sterilization by the electrode method, in which 
current is passed directly through the soil, is pre- 

to in stu sterilization of glass-house soil. A 
model glaas-house in the exhibition was fitted with 
ag pie. which may be developed in future 

complete control of all the factors involved 
in growing planta to perfection. Presuming that 
the plant physiologi achieve their goal, this 
is the ultimate object of,the researches now in 
progress. 

Laboratory work on the agricultural side is con- 
oerned with the requiremente for drying many kinds 
of agricultural materials and with their equilibrium 
moisture content in different atmospheric conditions. 
Grain drying, grass drying and seed drying are 
studied experimentally, and a novel form of moisture- 
meter for grain has bean developed. A ‘farm of the 
future’ in the display showed many new agricultural 
applications of electriaity which, in combination with 
existing ones, could be used to provide an approx- 
imately constant load throughout the year. They 
would both save labour and give a high load-factor 
on the farm. 

An electrically driven tractor which has been used 
for the cultivation work at the Field Station during 
the past three years has the advantages of simple 
and quiet operation, low running and maintenance 
costa, and ample tractive effort over a wide range of 


In eonjunotion with the University of Reading 
poultry farm, investigations are being made on the 
pue of electrical methods in poultry hus- 

dry. These include air-conditioning ‘for laying 
hens, the effect of environment on the growth of 
peat ee eee ye duis as àn 
ving alternative to the usual artifloially 
erod. day ich. The destruction of pests by the 
use of high-frequency fields, the killing of weeds by 
an electrical discharge and fish-stunning by ing 
d garrant throngh the waker I KINH ar 1A The det 
are other subjects studied. An experimental heat 
pun used for heating one of the laboratory 
Juge «ed dis perdona ie Being tested Dy 
ape igs with that of a conventional plant in 
building with similar thermal character- 
istios. The heat-pump principle is also being 
applied to dairy work with he hi of using heat 
removed fom mille di. aoolilig 26 to fase natas for 
washing. 
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Another display showed something of the researches 
of the Association on the possibilities of wind-power 
for electricity generation on different scales of use. 
A survey, for which several new measuring instru- 
ments have been developed, is in progress in western 
coastal areas of Great Britain and Ireland. Many 
a iem favourable sites have been found, and pilot 

of 100-kW. capecity, are being built in 
Danes and for another site. The performance will 
be tested as & guide to the design of larger machines 
for which & basis has already been formed by com- 
prehensive design and costing studies. At the same 
time, the study includes the i development 
and use of amaller plants adapted to typical isolated 
communities in Britain and abroad where adequate 
alternative sources of are difficult to come by. 
For topioal interest, -actual record was displayed 
of the wind-speed yet recorded in the British 
Isles, namely, 125 m.p.h. on Oosta Hill, Orkney, 
early this year. 


LATTICE ‘DEFECTS AND THE 


ELECTRICAL RESISTIVITY OF - 


METALS 


N informal conference arranged by the Depart- 

ment of Metallurgy, University of Birmingham, 
and concerned with recent work ‘on the influences 
of deformation and irradiation on the electrical 
ee ee 
A 24-25, x 


‘process 
is due to the movement of single vacancies; but a 
satisfactory account of recovery at lower tem- 
peratures is lacking. Prof. M. J. Druyveeteyn (Delft) 
discussed possible processes for this and also gave 
results of an investigation into recovery of mechanical 


properties of polycrystalline wires after low-tempera- 


ture deformation. 

Various mechanisms for the generation of vacancies 
and interstitial ions during deformation were oritioally 
reviewed by Prof. N. F. Mott (Bristol), and one of 
these, the intersection of sorew dislocations, was used 
by H. G. van Bueren (Eindhoven) as & basis for a 
theoretical treatment of resistivity-extenaion curves 
in which a three-halves power law is obeyed. P. 
Jongenburger (Eindhoven) completed the discussion 
of vacancy effects 1n pure metals by deeoribing his 
calculations of scattering due to single vacancies in 
copper, silver and gold. 

A new theoretical treatment by 8. O. Hunter and 
Dr. F. R. N. Nabazro (Birmingham) of the resistance 
due to Borew and edge dislocations in metals was 
presented and the need for a caloulation of scattering 
from stecking faults was pointed out. ions of 
anisotropic scattering from single dislocations formed 
the basis of an account given by O. W. Berghout 
(Delft) of some experiments on the anisotropy of 
resistivity of plastically stretohed foils. J. F. Nicholas 
(Melbourne) gave resulta of an investigation into the 
validity of Matthieasen’s rule for cold-worked metals 
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and alloys and put forward a 
of the amall deviations f 

Registano shanges duo to the irradiation of pur 


ive merece a 


cp aoe 2 reveal effects almost uae 
dus to the an of vacancies, and indeed recent 
work at Harwell on Cu,Àu has shown very similar 
activation energies for recovery of resistivity measured 
arie peedionen, ore GARONE And dotem. Oe 
wor. 
Dr. f. Lüoke (Göttingen) reviewed the influenoe of 
= in copper on the resulta of deformation 
very expermments and also gave an &ooount 


Jarvis (Johannesburg) reported increases of resist- 
ivity during room-temperature annealing of some 
ailver-gold alloys following deformation at low tem- 
Dr. J. O. Linde (Stockholm) wrote giving 
the resulta of a study of the effect of deformation on 
the resistivity of oertain binary, ternary and 
quaternary alloys of silver and gold with transition 
metals. Finally, J. F. Nicholas (Melbourne) pointed 
out the lack of us direct experimental or theoretical 
evidence for the supposition that large resistivity 
changes caused by deformation of some alloys 
are due to the destruction of short-range order. 
Many interesting points were reised m discussion 
and served to reveal the utility of resistivity studies 
as & means of investigating the structure of metals. 
T. Broom 


CROSSED AMORPHOUS AND 
CRYSTALLINE CHAIN 
ORIENTATION IN 

POLYTHENE FILM ^ , 


By D. R. HOLMES, R. G. MILLER, R. P. 
PALMER and C. W. BUNN 


Plastics Division, Imperial Chemical Industries, Ltd., 
Welwyn Garden City, Herts 


HE structure of polythene film has been investi- 
gated by X-r& c pia and polarired infra-red 
methods. It was f that the polymer chains are 
oriented differently im the orystaline and the 
amorphous regions, the respective chain axes bemg 
perpendicular to each other. We are unaware of any 
previous investigations into the orientation in both 
ine and amorphous Hi ge and as a result 

this remarkable phenomenon escaped notice. 

Most polythene film is ced by extruding the 
viscous molten polymer ugh a slit, passing the 
resulting sheet wards into a water quenching- 
bath, under an idler roller and finally on to a wind-up 
roller. The whole system is very nearly tensionless 
to prevent draWing of the film; nevertheless, the 
films do possess some orientation. 

The samples available varied in thickness from 
0-04 mm. to 0- 11 mm. and proved to be of convenient 
thickness for all three tal methods, and 
so no preparatory teahniqués which have 
affected the moleculan gtructure of the were 


necessary. 
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The erred orientation in the orystalline regions _ 
was uoed in the usual way from X-ray diffraction 
photographs of the film set up in various positions 
on the goniometer head. The indexing of the photo- 
graphs and the subsequent interpretation of the 
results was carried out with the aid of the crystal 
structure proposed by Bunn. It was found that the 
a-axes of the orthorhombic crystallites tend to lie 
parallel to the machine direction in the film (that is, 
the direction of travel of the film during produotion). 
The b- and c-axes are randomly oriented in a plane 
perpendicular to this direction. 


observations of interference figures established the 
orientation of the optical indicatrix. With the usual 
nomenclature, y lies along the machine direotjon, 
P is i to the machine direction in the 
plane of the film and a is perpendicular .to’ both 
the machine direction and the plane of the film. 
(Y — B) is about ten times as great as (B — a) and 
varies from — 11 to + 41 x 10“ for the films 
examined, 

Calculations of the principal ‘refractive indices of 
the polythene molecule and crystal y (from 
bond polarizabilities and the Lorenz-Lorentz 
tion)! showed that in both cases y 45 18 parallel to the 
chain axis; the suffixes A and O refer to 
amorphous molecule and the crystal ‘respectively. 
For the molecule, 84 is parallel to the plane of the 
carbon atoms but icular to the chain axis, 
and a, is perpendicular to both the plane of the- 
carbon atams and the chain axis. For the orystal, 
Bo lies alo the b-axis and ag along the a-axis. The 
pee evi , together with the K-ray evidence 

b the chain (c-) axes of the orystalliteg are 
pendicular to the machine direction, indicated that 
there must be oonsiderable orientation of the 
amorphous molecules with the direction of their 
chain axes parallel to the machine direction. 

Oonfirmatory evidence was obtained by the use of 
infra-red absorption measurements on the doublet 
band which occurs in the polythene spectrum af 721 
and 729 am.-!, This has been ascribed by Sheppard - 
and Sutherland’ to & rocking motion of the methylene 
groups, and Elliott e£ al.‘ and Rugg e al.* have shown 
that in fully drawn 
we 
absorption is perpendicular to the carbon chain and 
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Angle of incidence, 
m’ 


Beam normal 
to film surface 





Frequency (cm.~*) 


——--, electric vector 
direshon 


—— ——, Electri vector perpendicular ; 
to the mashine 


parallel 


parallel to & line joining the hydrogen atoms of a 
methylene group. The direction of this transition 
moment lies in the ab plane of the polythene crystal 
and makes an angle of 41° with the a-axis!. The 
oomponent parallel to the a-axis is greater than that 
peraliel to the b-axis and there is no component 
ad the c-axis. 
polythene is melted, the peak at 729 am.-! 
disappears and is therefore ascribed to the orystallino 
ions of polythene. The second peak, at 721 am.-!, 
although probably. due in to the crystalline 
material, is mainly due to rooking vibration of 
the methylene groups in the amorphous regions. 
Consequently it is possible to obtain some measure 
of` the orientation in crystalline and amorphous 
ons separately. 
Tadiation with the electric vector parallel and per- 
pendicular to the machine direction. With the beam 
normal to the film, the ‘amorphous’ band at 721 am.-! 
showed icular dichroiam (that is, there was 
greater absorption of the light with the electric 
vector vibrating perpendicular to the machine 


DENIOS OY RESULTS oF X-RAY, OPTIQAL AWD IXYARi-RAD EXAMINATION OY POLYTHENE Foss 








Order of orientation 
. Infra-red Optical 
. (mm) (z — (oryst.) (&morph.) (cryst. + amorph ) 
1 0:110 20:8 ^ 0:87 1:14 6 6 9 4 
2 0-072 6-7 0 84 1:22 4 4 7 13 
3 0078 ; 9:8 0-93 0-99 18 14 13 -11 
4 0-058 15.8 0:87 1:07 10 10 8 B 
5 0-048 41:7 0-02 1 23 1 3 3 1 
6 0-046 19:5 0-57 1:59 2 2 1 6 
T 0-048 25-6 0-58 168 3 1 2 2 
8 0-046 25-1 0-66 119 7 5 4 8 
9 0-061 12-9 0-78 1:13 12 7 6 10 
10 * 0-063 185 0-93 0-99 8 12 18 7 
11 0-061 9-7 0 91 1-08 9 11 10 13 
12 0 066 15-2 0-92 1:10 5 9 11 9 
18 0-004 0 0-96 1:02 15 18 1« 14 
14 0 072 —131 0-78 1-12 11 8 5 15 
15 0-004 19-8 0 96 0-96 14 15 15 5 
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direction); but the ‘crystalline’ band at 729 cm.-! 
exhibited parallel dichroism. When the film was 
rotated about the machine direction às axis to angles 
of incidance of 30°, 45°, 60° and 70°, the dichroism 
remained the’ eame for the ine band at 
729 cm.-1, but the ioular dichroism of the 
absorption band at 721 «m.-! decreased slightly as 
the angle of incidence increased (see graph). Those 
resulta on the band at 729 om.-' inditated that the 
crystals are oriented: with their c-axes ioular 
to the machine direction and probably with their 
a-axes parallel to it. 

The observations on the bend at 721 om.-! showed 
that in the amorphous regions the orientation was 
te de cline of Gotan aan Gane ae 

oe eee eae 
on. However, the optical evidence 
Gitta oo a do iets aaa 
infra-red dichroism indicates that there is & alight 
preference for the plane of the carbon atoms to be 
perpendicular to the plane of the film. In view of 
ee ee ee 
to the plane of the indicated a slight preference 
for the c-axes of the crystallites to lie in the n 
the fim. Details of tha seéulta on fifteen diferen 
Tanpi E bn are Bhasa Th ia aoatra Er tatis. 
ould be notioed that samples Sehe good 


amorphous orientation generally 
line orientation in & zi eager bio 
A consideration of the manufacturing helps 


nee 
towards an understanding of the formation of such 
an unusual structure. The extrusion through the 
glit followed by the downward flow into the quenching- 
beth uces good alignment of the polymer chairs 
el to the machine direction, ready for orystal- 
ion to^oocur as Boon as the film reaches the 
quench-beth. The water ing-bath is often 
boiling and therefore relaxation takes place 
Bim with ization. Nancarrow and 
Horsley* and also Brown’ have found that, when 
relaxation of stretohed polythene monofilaments 
occurs, the crystallites tend to take & position 
with their a-axes parallel to the original direction of 
stretch. Our observations show that a similar 
orlentation occurs in the relaxation of polythene 
film. Many attempte**~have been made to i 
the orientations ooourring during the stretching and 
relaxing of polymers in terms of preferred cleavage 
and slip planes and also from a thermodynamio point 

of view, but none has been completely sati 
It is probable that the preferred direotions of orystal 
growth are equally important in the present case 
where orystaliration and relaxation are occurring 

simultaneously. 

The amorphous regions of the fllm are formed of 
those eed pela! molecules which have an unfavourable 
spatial configuration for crystallization and neces- 
sarily show good orientation with their long axes in 
the machine direction. No lanation oan be 
for the ali amount of 

le orientation observed. 


1 Bunn, O. W., Treas. Farad. Soc., 85, 482 (1939). 

* Bunn, O. W., and Deubeny, R. de P. (to be published). 

$ Sheppard, N., and Buthertand, G. B. B. M., Nature, 158, 780 (1047). 
eerie ad , and Temple, B. B., J. Chem. Phys., 16, 
! Rug, F. M., st aL, J. Poly. Soi., 9, STO (1958). 

“Nanaon, Bede and- Honiley, BAr Brit J. App: Tiyas 8 345 
' Brown, A, J. App. Phys., 89, 5562 (1040). 

* Bum, O. W., and Garner, H. V., Proc. Roy. Sos., A, 189, 59 (1047). 
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CARBON DIOXIDE 
CONCENTRATION AND MAXIMUM 
QUANTUM ‘YIELD IN 
PHOTOSYNTHESIS 
By Pror. E. STEEMANN NIELSEN 
Royal Dantsh School of Pharmacy, Copenhagen 


R fifteen years controversy hae occurred about 

the maximum quantum yield in photosynthesis. 
Whereas one molecule of carbon dioxide is reduced 
by 84 quanta according to Otto Warburg and 
co-workers, at least 8 ta are necessary according 
to Emerson and his school. Rabinowitch! has given 
a thorough review of the whole literature. 

Warburg and oo-workers’* have, however, ub- 
lished the results of new inten to 

map iui ule dur cria Mp Mrs 
abs & quantum yield higher than about 1/8. 
According to ref. 2, a carbon dioxide concentration 
of 5 per cent per volume is necessary both in an acid 
and in an alkaline medium in order to produce the 
maximum yield in Chlorella . Emerson’s 
school used an alkaline medium (Warburg buffer 
No. 9), the carbon dioxide concentration of which is 
0:2 per oent. 

The optimum rate of Bhotosynthesis at high light 
intensities in Chlorella is found both in 
an alkaline and in an acid medium already at very 
low concentrations of carbon dioxide (0-08 cent 
according to Whittingham‘). Aocoording to all reliable 
investigations’, curves for different light intensities 
showing the dependence of the photosynthetic rate 
on carbon dioxide concentration at low concentrations 
merge into a single straight Ime. At low light intens- 
ities where the quantum yield is to be measured, 
saturation is achieved at lower concentrations rather 
than at high intensities. 

- The claim of Warburg that the optimum puke 

otosynthesis at very low light intensities 
aen & concentration of carbón dioxide about two 
hundred times as high as the concentration necessary 
at high intensities thus seems erroneous. Experimenta 
were therefore carried out with Warburg's stram of 
Ohlorelia in order to investigate the background of 
his statement. Both the rate of photosynthesis and 
the rate of respiration were measured by the Winkler 
method (oxygen metabolism). Fluorescent light was 


& 
i 2000 lux ™ 


“Beal photosynthesis,” relative units 
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1 2 
Carbon diasida, volume per cent 
Fig. 2 
employed. The maximum intensity was 9,000 lux. 
Lower intensities were obtained by using neutral 
filters. The experiments lasted 90-240 minutes. 
The upper curve in Fig. 1 gives & typical example 


O.). The different concentrations of 
carbon dioxide were made by mixing & solution of 
potassium bicarbonate with water saturated with 
carbon dioxide and water free of carbon dioxide. 
The concentration; varied fram 0-25 to 8-0 per cent. 
The lowest two concentrations were on the saturation 
plateau. Concentrations above l per cent, however, 
are too high for optimum photosynthesis. The rate 
at 3 per oent hàd decreased by 16 per cent. . 

In the lower curve in Fig. 2 the result of experi- 
ments made simultaneously at 600 lux ıs plotted. 
The shape of the curve differs definitely from the 
shape of the upper curve. From & concentration of 
about 0-3 per oent the curve unmistakably starts 
ascending. The rate of photosynthesis apparently 
increases by 50 per cent by i the carbon 
dioxide concentration from 0-5 to 8-0 per cent. This 
is nearty the same as shown by Warburg e£ al.*. 

The shape of the complete lower curve in Fig. 1, 
however, clearly indicates that this curve does not 
solely represent the dependence of photosynthesis on 
carbon dioxide concentration. 

Kok‘ has shown that the light ourve in photo- 
synthesis undergoes & sudden change of slope some- 
where near the compensation point. He presumes 
that dark respiration upon illumination is completely 
suppreased and substituted by another mechaniam. 
A concentration of carbon dioxide of 5 per cent was 
employed. In later investigations’ a concenfration 
of only 0-2 per cent was employed. Although the 
temperature was increased to nearly 30? O. in order 
to bring about the break m the curve, only a alight 
break was found. 

The only other investigator i 
change of slope of the light ourve in the nei - 
hood of the compensation point is Van der Veen’, 
who made his experiments with tobacco leaves in air 
with a carbon dioxide concentration of 8.0 per cant. 
In ordinary air (0-03 per cent oerbon- dioxide) a 
signifloant break has never been observed in 
leaves. - 

Variations of the carbon dioxide concentration 
have no influence on the rate of respiration of 
Chlorella in the dark. The rate was the same at 0-4, 


the 


1-2 and 5 per oent. The following survey is therefore - 


presented concerning ‘anti-respiration’ im light, 
explaining at the same time the shape of the lower 
curve in Fig. 1. 


NATURE 


1107 


(1) At low carbon dioxide conoentrations 
light respiration corresponds to dark respira- 
tion. 

(2) The part of the respiration located 
in the chloroplasts is apparently blocked up 
by high concentrations of carbon dioxide 
when at the same time a sufficient rate of 


pho is going on. 
(8) Phosphates rich in energy uoed 
during photosynthesis either the 


respiratory intermediates baok to the carbo- 
hydrate level or respiration is simply stopped 
due to the ary aT of the dp rias 
system. In Fig. 2 ower ourve shown in 
Fig. 1 is analysed &ooording to this olas- 
ifloation. 

A third—possmbly as likely—explanstion i is 
that normal photosynthesis is replaced by & 
photochemical reduction of intermediate respiration 
products (of. Franok*). 

Warburg e& aiJ* have published experiments 
according to which the oxygen uptake by & Chlorella 
suspension in light was exactly the same as in the 
dark. They therefore rejected all hypotheses which 
postulate an interrelation between photosynthesis and 
respiration. As they, however, worked under con- 
ditions of complete absence.of carbon dioxide, their 

t does not concern the present theory. 
gerer of oomputing the tum yield from the 
slope of the light curvee, Warburg &nd co-workers 
have confined themselves to measurements at a single 
light intensity. They first compensated for respiration 
by using white light, and then, by addmg a definite 
amount of light energy, they measured the increase 
in rate of oxygen production or carbon dioxide 
uptake. Warburg et ai? mention that the absorbed 
light intensity must be small if a maximum yield is 
to be obtained. In fact, they used extraordinarily 
small light intensities. The intensity used for 
measuring quantum yield is normally at most about 
& third of the intensity necessary for reaching the 


compensation point. of light curves of 
from the break in Kok'g curves—18 


found up to light intensities at least 3—4 times the 
intensity necessary for compensation of respiration. 
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In dense cell suspensions where light intensity (40 Ib.) of tus to altitudes of about 80 km. 
varies considerably from oell to oell, ‘anti- iration’ (270,000 ft.). essence of their scheme is to mount 
must be to increase far above com- the apparatus on & small rocket, lift this entire 
pensation point. In Warburg’s a light assembly to an altitude of 15 km. (50,000 ft.; that is, 


&beorption in the red part of the spectrum of about 
2/3 was found. . 3 gives a schematic light curve 
of OMoreilla at a concentration of carbon dioxide. 
joie ees S 'anti- jretion' 
ee eiut ee di Ha is that 
part where .‘anti-respiration’ is constant and where 
the quantum yield is to be measured, B O that part 
where Warburg measured the yield. It is 
not, therefore, that this yield" is about 
double the size of the real one. 

Efforts were made to measure ‘anti-respiration’ by 
using carbon-14. There are, however, too many 
complications if rate of photosynthesis and rate of 
respiration are to be measured separa by means 

a in 
(yan. 7. 


of tracer carbon. The final report 
Physiologia Plantarum. 
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SYNOPTIC ROCKET 
OBSERYATIONS OF THE UPPER 
ATMOSPHERE 


By Da. S. F. SINGER 
Office of Naval Research, U.S. Embassy, London 


NE of the main limitations of present-day rocket 

research in the atmosphere is the fact 
that it is possible to only & few launchings each 
year, generally from only one location (at White 
Bands, New Mexioo). For many important investi- 
gations it would be desirable to oonduot rocket 
observations more frequently, even though the pey- 
loads and the peak altitudes may not be particular 
high. What is needed, then, is & method whi 


combines the following features: (i) & cheap rocket 
(leas than £300) ; (ii) an ive and easy method 
of launching ; (iii) the ility of making launch- 


ings in any geographical location, for example, over 
the open sea and over the inaccessible polar regions 
or desert regions ; (iv) the ud casei] of making a 
number of within a short time interval, 
petara QA rae A; (v) the possibility 
of controlling the time of firing to an accuracy of a 
few seconds m order to correlate it with occurrences 
observed fram the- ground; (vi) the possibility of 
making time-correlated measurements at two or 
more geographical locations. 

An approach to these pointa, which t offer the 
first real poesibility for. io rocket o tions, 
would be provided by launohi & amall rocket from 
& high-flying (piloted or pil ) &airoraft. This 
suggestion arises from the pioneer experimentis of 
- Van Allen and collaborators’, who have devised an 


inexpensive scheme for transporting some 20 kgm. 


above 90 per cent of the atmosphere) with a large 
polyethylene balloon, then fire thé rocket in & near- 
vertical direction. The same rocket launched from ses- 
level reaches only about 20 km. ; thus by eliminating 
the aerodynamic resistance of the lower atmosphere, 
a great increase in the peak altitude of the rocket 
can be realized. During the surnmer of 1952, several 
such launchings were successfully carried out near 
the geomagne le under the leadership of Lieut. 
M. 8. Jones, ee ie DS. Offioe of Naval Research. 
Fee ee ee ee 

‘Deacon’ rockets using & solid propellant of 
bien beds teres The cost per rocket was 
about £800. 

An important advantage of the aircraft-launching 
method here lies in the elimmation of in- 
evitable and uncertain delays, which are inherent in 
balloon launchings and depend on surface wind oon- 
ditions, plus the time it takes the balloon to reach 
altitude. In addition, the aircraft firing does away 
with the logistio diffloulties and expense of trans- 
porting helium, balloon launching crew and equipment 
to the desired launching location. A further oon- 
sideration is the fact that the actual location of firing, 
and therefore the probable impact area, can be oon- 
trolled to much narrower limits than with balloons 
ee eee this greatly 

liflee the range-safety problem. 

uses to which such an i research 
rooket oan be put are very wide tee to be of 
importance in many investigations on the upper 
atmosphere. The region from 40 km. up to 80 km. 
(the position of the temperature minimum and 
generally taken to be the lower boundary of the 
lonosphefic region) is an interesting one from the 
point of view of the structure of the atmosphere. 


' 8moe the small rocket is not stabilized, and aince it 


might not be worth while to install aspect-recording 
devices such as have been used for larger rockets, & 
jue m eni pede nr See ae te 
be taken in some of the measurementa, On the other 
hand, it would not be diffloult to obtain æ oertain 
amount of gyroscopic stability by imparting & high 
angular velocity to a small flywheel with its axis 
mounted along the rocket axis; this might even be 
done from the launching plane by means of com- 
preased air or electrically just before the actual firing. 
Measurements of ambient air ‘in the inter- 
esting region will be by the use of rockets 
of lower velocities. The technique of exploding 
grenades at high altitudes to obtain sound velocities, 
and thereby the temperature distribution’, could, of 
course, be adapted easily for studying the latitude, 
diurnal and seasonal variations of upper air tem- 
pe See a 
the upper here would seam especially 
while in view of old dise T ES TUA 
Paneth's group that gravitational separation of light 
and heavy gases becomes iable at altitudes as 
low as 70 km.*. Air sampling bottles should be very 
appropriate for this investigation aince the time spent 
between 70 km. and 80 km. is more than 00 seo., as 
compared with lees than 15 seo. for the standard 
Asrobee rocket in current use. The acouracy to which 
the time of firing can be controlled, plus the easy 
accessibility of the rock&t until just & few seconds 
before firing, make very feasible the scheme sug- 
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gested by Prof. F. E. Simon for collecting a much 
larger air sample by meens of & liquid hydrogen 
condensation ; 

Prof. L. F. Bates has suggested the intriguing 
poæibility of releasing material from & rocket s0 as 
to change the concentration of certain rare atmo- 
spherio constituents, such as sodium’. Even & small 
increase in the interval 70-80 km. might produce 
spectacular results in the light emission from the 
night aky. Again, the long time which the rocket 
spends in the interesting region may at last make 
this experiment possible. 

Of particular meteorological importance would be 
regular synoptic measurements of the ozone content 
in the upper stratosphere using omnidireótional oxone 
detectors, such as photocells sensitive to the ultre- 
violet with suitable filters. Actual measurements of 
the vertical distribution "of ozone would provide 
valuable calibrations of the zenith angle method used 
in sea-level observations’. Thus it would be possible 
not only to conduct sermmultaneous measurements at 


widely different locations of the ozone content and - 


ita distribution with altitude, but also to measure 
rapid changes in & particular location. The relation of 
such ee cy ddp weather! and to upper air 
temperatures be of the greatest importanoe. 
Measurements in the highest layers of the ozono- 

in relation to solar phenomena would provide 
a valuable check of photochemical theory’. 

Essential to the understanding of photochemical 
and ionization reactions in tho atmosphere? 
are periodical measurements of the solar ultra-violet 
radiation. They oould be carried out+without the 
necessity of sun-pointing and following devices, by 
using such wide-angle detectors as thermolumineeoent 
crystals or photon counters". 

Another attractive opportunity for meteorological 
research arises from the possibility of synoptic high- 
altitude photography for the study of the distribution 
of clouds over & large area. 

Several ionosphere investigations suggest them- 
selves: for example, the measurement of high- 
altitude electric current systems in the auroral zone 
during different geomagnetic and surorel_conditions 
by means of rocket-borne magnetometers", and radio 
propagation experimenta to measure ion and electron 
densities. The low rocket velocity would simplify 
more direct methods for determining ion densities to 
check theoretical predictions for this mnportant 
quantity. 

The altitudes reached by this rocket are of special 

usefulness for‘certain types of cosmic-ray experrmenta. 
For ing the position and extent of the low 
energy in the primary radiation, it would be 
desirable to make time-correlated measurements of 
the total intensity at various geomagnetic latitudes. 
Another important investigation concerns fluctua- 
tions, correlated with solar phenomena, of the 
extramely soft component of the primary radiation 
which may enter at very high latitudes, but which 
is unable to penetrate more than about 1 gm./cm.* 
thickness of matter. This soft radiation is thought 
to be the most sensitive indicator of solar effects of 
scoamic rays. The short time which the rocket spends 
«above the appreciable atmosphere (above 50 km. 
for coamio-rey ) constitutes no particular 
handicap, for omnidirectional detectors giving high 
»ouniing-r&tes can be used ; a statistical accuracy of 
«one per cent is easily obtainable. 

It is clear that the list of possible investigations 
given above is incomplete. Once this technique of 
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upper air exploration has been put in operation, many 
other, and possibly more important, investigations 
will undoubtedly suggest themselves to ailita in 
various flelds. 

Com to ground-launched large rockets, the 


method suggested here would not only be within the 


soope of a muoh more modest research budget, but 
also would actually make possible studies of physical 
problems of the atmosphere and studies of extra- 
terrestrial radiation which are outside the renge of, 
but complementary to, present-day high-altitude 
rocket experiments. It would, in fact, put rooket 
research on much the same basis as weather balloon 
soundings or ionosphere radio soundings. 

The opinions or assertions in this article are the 
private ones of the writer, and are not to be con- 
strued as official, or reflecting the views of the 
United States Navy. [March 23. 
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GREGARIOUSNESS IN BARNACLES 

IN RELATION TO THE FOULING 

OF SHIPS AND TO ANTI-FOULING 
RESEARCH 


By Dr. E. W. KNIGHT-JONES and Dr D. J. CRISP 


Marine Blology Station, University College of North Wales, 
Bangor 


ECAUSE of their relevance to applied work, we 
feel it is desirable to direct attention to the 
results of investigations at this station on the setting 
behaviour of three species of barnacles, Balanus 
balanoides, Balanus crenatus and Himinius modestus, 
as observed in the laboratory. The last two species 
are important fouling organiams, and it seems 
likely that the phenomena described below will also 
be found in other species not yet investigated. 
Gregarious settlement in Elminius modestus has 
previously been reported as a result of fleld experi- 
ments}. 

Setting is encouraged by gentle water movement 
which stimulates attachment. After alighting on & 
suitable surface, the oyprids walk about, pulling 
themselves forward by each antennule alternately, 
and changing direction only infrequently. They 
swim off again much more readily than has hitherto 
been assumed, and on an unsuitable surface such as 
glass, or one with loose particles, or at a sharp edge, 
they may swim off almost at onoe. If. however, they 
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enoounter a barnacle of their own eB or even 
"the E reso addi Lan. Mey Mies 
y swim off, but instead emberk on & charac- 
teristio Dodo During this stage, 
which has been obeerved by Doochin’, & cyprid walks 
more slowly with random changes in direction of 
' imoreasing frequency, pivoting on one antennule and 
testing the substratum with the other. After 
about half an hour in the reconnaissance of & 
Oe reat acne n oo at: ae cect 
it normally comes to rest in one of 
them. Here it moves to and fro, rotates and flicks 
ies rail Ih Ren MIN Gal down an D 
loose particles. It down on ite 
antennules in & di on the incident light, 
or as nearly as is compatible with ite fitting enugty 
into the depression. Contrary to previous belief, 
this final orientation is achieved by & distinot reaction 
at the time of setting. Slight rolling movements, due 
to alternate pulling on the antennules, then ensue, 
and the attachment cement is ejected and spread 
around the antennulary suckers. Finally, all moye- 
ments oease until metamorphosis is heralded by 


later in Himénius modestus. ' It is interesting to note 

that the setting behaviour pattern of barnaolee, with 

& wide imitial exploration and & detailed final search 

Saco exem of ane Spirorbiis', providing 
of convergent evolution. 

E RON ioe de pass Goa UE 
with attached individuals on a surface inirinsically 
unfavourable for setting (for example, glass, or one 
crowded with recently settled barnacles) they may 
swim off again but are then more ready to begin 
colonizing bare surfaces. TE caplet te pee 
rapjd fouling of surfaces in the vicinity of shores 
where adults are abundant! and the rather slow 
initial colonization of new sea-walls* and ships newly 
painted with non-toxic paint. Such craft moored 
alongside Pi ee 
species will tend to be fouled more readily 
would be if moored away from such places, even 
though cyprids be equally abundant. Moreover, once 
diya: will aye: EnA Ti, piam and Mes wil 
down will leave behind the bases, and these 
stimulate rapid re-oolonization. 

The property of the cemented bases which stimu- 
lates setting is removed only by such powerful 
reagents as attack quinone-tenned proteins; sodium 
hypochlorite, for example, dissolves the bases away. 
Testa carried out on oyprids show that the surface 
gives a strong argentaffine reaction, local chromaffine 
staining and & positive mse to the diaro and 
indophenol testa, indicating presence of & phenolio 
substrate. ‘These observations afford evidence that 
the epicuticle of barnacles, like that of other 

1, contains & quinone-tanned protein. 
The thin epicuticle and the attachment cement have 
been shown by Thomas’ to be of the eame material 
and secreted by similar tegumental glands. It is 
probably this substance which is detected in some 
way by the crawling cyprid. To remove the bases 
by chemical means from the bottom of & ahip is 
‘scarcely practicable, nor is it necessary, for if the 
bases are covered with new paint, or even by a 
continuous film of nitrocellulose, they will no longer 
induce setting. 

When testing anti-foulnmg paints, differences 
between toxic panels and non-toxic controls are 
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sometimes masked by abnormal variations in 
numbers of bernaoles setting on replicates. This may 
render any valid comparison difficult, and in any 
event reduces the precision of the experiment. Such 
differences now appear to be dus, not 80 much to 
variation in the numbers of larve available for 
attachment, but rather to the hitherto 

fact that the presence of settled individuals induces 
others to settle. Hence the rete of settlement will 
not be uniform, even when the number of oyprids 
lankton is constant. If, for 
explores an area A, and settles 
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be dn/dt = N(1 — exp—An), where N is the number 
arriving on unit area in unit time. Thus colonization 
of & bare panel will show an initial time-lag prior to 
the setting of a pioneer individual, then a l - 
mioally rate of settlement (while An «< 1), 
then a steady rale (when An > 1) equal to N, and 
finally & decreased rate since a crowded surface is 


repellent. Small time-differences in an initial 
settlement, since they are followed by a logarithmio 
increase, will result in wide di in numbers 
on replicate panels, until by reducing 


settlament on the more densely SI eee 

leads to greater uniformity. Results conforming to 

this sequence have been repeatedly obtained in 
loo. , : 

It also follows from these observations that a test 


remain cleane for same time if settlement is 
but when the first pioneers beoome attached, 
settlement might take place so rapidly as to suggest 
sudden loas of toxicity. On the other hand, cyprids 
ey ee oe 
populations of adults. If the paint is not quite 
lethal, metamorphosis may take place, but the spat 
readily fall off, presumably because the paint is still 
able to upset the camenting mechaniam. Those that 
first succeed in cementing themselves permanently 
may adterwards show deficient basal or 
distorted bases, as previously noted by 

On the basis of these findings, we suede the 
following pecias ipa I Dd 
ee ee ee 

(a) The teet raft shoul be kept well covered with 
bernaoles. 

(b) The test surface should, a poshi, be oon- 
tigos eats ey Darana Aae 

(c) Control panels two kinds should be employed : 
(i) quite bare, with a surface similar to the paint 
surface but non-toxio, to indicate the ‘pioneer’ 
attack ; (ii) covered with bases of locally abundant 

to give the maximum settlement. 

(d) In comparing the number setting on test panels 
and non-toxic controls, due allowance should be made 
for the influence of previously settled individuals on 
the rate of settlement. 
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Fluoroacetate Poisoning: Comparison of 
Synthetic Fluorocitric Acid with the 
enzymlically synthesized Fluorotricarboxylic 
Acid 


Tus hypothesis advanced earlier to &ooount for 
the toxicity of fiuoroacetate (FOH40O00Ns) has 
been proved recently by the isolation a an 

Et ee 
from the 
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is by one of us (D. E. A. R., in the preas) of 
the 


synthesized (natural) crystalline 
in Oxford (by R. A. P. and R. W. W.). 
Infra-red The curves obtained fram the 
barium salts aro shown in the accom ying spectra ; 
uec ubiutser b UE idee the most con- 
venient compound for infra-red study. Though the 
spectrum of the product of biochemical synthesis 


These spectra were obtained from ‘Nujol’ mulls of 
the barium salts, using a micro technique. The spectro- 
meter used was & double-beam Perkin—Himer, Model 21. 
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The spectrum of the sample of ethyl fluorocitrate, 
from which the berium fluorooitrate was prepared, 
is also reproduced for reference. 

Aot*oiy as inhibtior of ottric aoid metabolism. Using 
the usual test, Peters e$ al.1 found that 0-61 pgm. 
of the ‘natural’ fluorocitrate inhibited the di - 
anoe of 1 umole oitrio acid under the oonditions of the 
test made with particle preparations from kidney. 

During the course of the work at Porton (by 
D. E. A. R.), several specimens of synthetic ftuoro- 
citrio acid have been examined in Oxford, which 
have not shown more than half the biochemical 
activity of the ‘natural’. The barium salt fram the 
purest synthesized i was dissolved in hydro- 
chlorio E der: iru ntes ee 
sulphate. er removal of barium sulphate, an 

i test showed the following for pmoles 
inhibited: 10 pgm. barium salt inhibited 4-86 l. 
citric acid, from which it can be oaloulated 1 
unit of inhibitor is equivalent to 1-04 pgm. synthetio 
fluorocitrio acid. Another test gave 1-07 pgm. 

Allowing for experimental error, an average of 
1:05 pgm. (synthetic) has approximately one-half 
the biochemical activity of the ‘natural’, determined 
as 0-61 pgm. on average (0-58—0-64, ref. 1). As there 
should be two optically active centres in fluorocitric 
acid, there should be four stereoisomers ; if these are 
present in equal proportions in the synthetio mixture, 
then only one ically active centre seams to be 
important for thy ivity. Elsewhere, we have 
reported" that the synthetic fluorocitrate has similar 
convulsive effects m the pigeon brain to those obtained 
with the enzymio preperation. 

Conclusion. As the spectra of the enzymically 
synthesized compound show no bends which cannot 
be accounted for by the bands sean with the synthetic 
fluorooitrio acid with bands expected from 
traces of barium , the compound made enxymio- 
ally must be actually monofluorootirie acid; it has 
approximately twice the activity of the synthetic 

We are grateful to the Ohief Scientist, Ministry 
of Supply, for permission to publish some of these 
results. > 


© R.. W. WAKELIK - 
Department of Biochemistry, 
Oxford. 
D. E. A. Riverr 
L. C. THOMAS 
ly, Porton 
25 . 


Ministry of 


* Peters, Ww X. W. Buffa, P. and Thomaa, L. O., Prec. 
R50 Bao, 107 09). e 


Roy. Seo., B, ). 
' B. A. Brit, Med, J., ll, 1105 (1052). Peters B. A. and 
Pestis d Wa Je Pirol In the press). 


A New Application of EDSAC to Crystal 
i Structure Analysis 
ees Geet ctl Me ceed! be alee d 
symmetric crystal oould be solved by sel & 
number N of structure factors’ (F'(h)'s), and evaluating 
the electron density 
ex) = y E + [F(h)loos 2mh.r 


for each of the 2¥ possible gign combinations on the 
F(hys: The correct choice of signs would give & 
recognizably correct structure when N was sufficiently 
large. For orystals of moderate vompleriby, experience 
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has shown that the structure can be determined after 
the correct signs of about twenty of the largest struo- 
ture factors have been found. Even when a rapid 
means of evaluating & multi-dimensional Fourier 
series, such as Pepi 's X.R.A.C.!, is available, 
it is not feaaible to and inspeot about 21° 
(more than a million) electron-density maps. Our 
application of the EDSAO oonsists effectively in 
making the machine survey this large number of 
alternative answers, and select from them a few 
which fulfil certain oriteria. The following is a brief 
outline of the method. 

Not all sign combinations are a priori equally 
probable; but i ity relations between structure 
factors, for example, generally rule out only & small 
apicis of them— in the example which we give 

, they impose no immediate limitations. On the 
basis of results obtained by Sayre’, it may be shown 
that the extent to which y = EXU(QU(b)U(hrh) 


is positive may be taken as & measure of the 
‘plausibility’ of a partioular set of signa, as a positive 
value of y corresponds to positive peaks in the 


electron-density map. (U(h) = Ploy Harker and 


Kasper*.) The U’s involved in this summation are 
in practioe only those of greatest magnitude. We 
have used salicylic acid‘ as an example. As an & x- 
imation, the differences in magnitudes of the 
eighteen U’s were ignored, and then xy, apart from 
& scale factor, is given by making all the [U|’s 
unity. x was evaluated for each of 3!* = 65,536 
i possibilities. This calculation was com- 
pleted in leas than three hours using the EDSAC. 
On the scale that we used, possible values of y 
ranged fram + 29 to — 29. The number of sign 
combinations corresponding to each value of y is 
shown in the accompanying table. 
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pd combinations 

2 . 0 
£7 0 
25 0 
3B 0 
ex 21 6 
19 27 
17 T9 
15 250 
` 13 ex 
11 1,320 
9 2,404 
7 3,976 
5 6,043 
3 8,076 
1 9,596 
=L 9,044 

-3 8,588 Y 
=5 6,536 
Y zm 4,850 
—9 2,471 
— 11 1,111 
-13 426 
—15 159 
—17 42 
— 19 4 
— 21 0 
— 23 0 
— 125 0 
—27 0 
— 19 0 
Total 65,536 


The correct sign oombination (known in this case 


‘since the structure is already known) is not one of 


the six giving the largest value of y, but is one of 
twenty-seven giving the next largest value. It would 
be quite feasible to investigate the p-distribution 
corresponding to each of about thirty sign combina- 
tions, but in fact in thig case other criteria could 
be used for limiting the search still further. 
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We have also developed a method, which again 
makes use of the EDSAQO, by which those sign oom- 
binations which give acceptably large -vatues‘of x 
oan be singled out in a few minutes of machine time. 
We believe that in this way it will be poamble to 
determine rapidly the structures of crystals of about 
the same oompléxity as the example we have men- 
tioned. The method we have outlined would be 
particularly valuable when used in conjunction with 
X.R.AC., which would provide a rapid means of 
BE E most plausible sign combinations. 

A account of this work will be published 
elsewhere. 


Orystallographic Laboratory, 
Cavendish Laboratory, 


Cambridge. 


Mathematical Laboratory, 
Cambridge. , 
May 14. i 


1 Peptnaky; R., J. APP. Phys., 18, 001 (1947). 

1 Sayre, D, Acts Cryst., 5, 00 (1953). 

t Harker, D., and Kasper, J. B., Acts Oryst., 1, 70 (1918). 
‘Cochran, W., Aata Oryst., 6, 200 (1058). 
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A. B. DOUGLAS 


Particles in Bean Root 
. Cells 


Ix & recent report, E. Robinson and R. Brown! 
have described particles obtained by aqueous ex- 
traction fram bean root oells which ase amniler to 
the isolated microsomes described by Claude’, 
Brechet and Jeener* and Chantrenne‘. The particles 
observed by the latter workers in extracts from many 
different animal tissues and from yeasta were found 
to contain ribose nuoleio acid, whereas the results 


Cytoplasmic 


centrifugation indicate that 
ribose nuoleic acid are obtainable from this material, 
and that the content of this substance varies with 
the size of the icle in the 
eame way as with the partiolee 
isolated by Chantrenne* from mouse 
liver. The presence of the particles 
un the root-tip cells has also been 
demonstrated by an electron micro- 
scope study *of thin, sections of 
Xhe root tipe and of the isolated 
particles. 

Roots were obtained by germ- 
insting seeds of broad bean on 
miter paper saturated with water at 
20° O. Tne lateral root tips were 
harvested after seven days, care be- 
ung taken not to molude that part of 
mhe root distal from the tip where 
secondary thickening oocurs, and 
Kho particles were isolated as follows: 

The root trpe were ed in 
15 volumes of M/150 phosphate 
buffer, pH 7-2, at + 4° &. broken 

by & brief treatment with & 
i:blendor at low speed, and homo- 
Xenired in a Potter hom iger. 
Debris was then removed two 
æntrifugations ab 1,400 g for 10 
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whioh contained 
a negligible amount of intaot oellular material, was 
discarded. The opalescent supernatant was then 
i for one hour at 1,400 g, at 0° O., giving 
a PCIE wa cU ehQod Bi this ae 
by oentrifugation at the same speed. 
Centrifugate B was obtained by oentrifuging the 
from A at 25,000 g for 1 hr. at © O., 
and was washed in the same way. Fraction O was 
isolated from the t of B by oentrifuging 
for 2 hr. at 130,000 g in & Phywe ultracentrifuge at 
a mean temperature of 28-5° O. 

The i A, B and O were dispersed in 
small ities of distilled water, and determinations 
of the nitrogen content per millilitre were made by a 
mioro-Kjeldahl method. The ribose nucleio acid 
content of the suspended granules was estimated by 
the method of Ogur and Rosen’. Measured samples 
of the suspension were shaken with an equal volume 


. of 5B per cent perchloric acid for 8 hr. at room 


temperature. The extracted ribonuoleotides were 
estimated in a Hilger spectrophotometer by their 
absorption at 260 mp, using a highly purifled yeast 
ribose nucleic acid as a standard. The variation of 
the ribose nucleic acid content of the fractions with 
the condition of centrifugation is shown im the 
accompanying table. From this table it oan be seen 
that the ribose nucleic acid content of the granules 
increases as the size of the granules decreases, ag 
found in the oase of animal material‘. The magnitude 
of the ribose nucleic acid content and its variation 
PE ene ee S 
that o previoualy* for liver microeomes. 
The occurrence of the small particles inside -the 
cells was also studied. The apical 4-5 mm. of roota 
of the same variety of beans were fixed in a bichromate 
and osmium fixative (Newcomer-Zirkle procedure?) 
and embedded in ester wax. The roota were cut 
longitudinally into sections of about 0-1 thickness 
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on & miorotome, the design of which was begun in 
this . by 8. G. Tomlm and developed and 
completed by S. Fitton Jackson and W. E. Seeds 
(unpublished). The sections were examined in a 
Metropolitan-Viokers MM8 electron microscope at 
75 kV. and a magnification of x 8,200. The oell 
walls showed middle lamelle and did not appear to 
be distorted ; they also contained dense bodies which 
were round in section. No precipitation affecta were 
obeerved in the oytoplaam, which contained many 
particles of various sizes and types. The smallest 
particles observed were small dense bodies, the size 
of which was estimated very roughly as about 400 A. 
in diameter (see Dhiotogreph): The particles which 
were sedimented at 130,000 g were also examined 
in the electron microscope, and were apparently 
identical with the minute oytoplasmio particles 
observed im thin sections. 

The choice of the fixative was decided by the fact 
that it had yielded good structural preservation of 
tbe bytoplaamio organization of these cells, Bo far as 
could be &soertained with the light microscope. 
Improved methods of fixation are being developed, 
however, since this fixative gives variable results. 

Ge T ee 

lagmic particles which, as regards their 
ibose nucleic acid content, are completely analogous 
to the particles studied by previous workers in animal 
tissues and in yeast. particles described by 
Robinson and Brown very prob- 
ably contain ribose nucleic acid 
also; &@ possibility which they 
took oare not to exclude m their 
communication. We have re- 
cently learned from Dr. Robi 
(private communication) that she 
too has now fractionated these 
ps in an ultracentrifuge and 
obtained from them an abeorp- 
tion curve resembling that of 
nucleic acid. 

We wish to thank Prof. J. T. 
Rendall and Dr. M. H. F. Wilkins 
for enoouregement in this work, 
and Dr. E. Robinson for helpful 
discussion. We also wish to thank 
Miss F. Tioehurst for help with 
the photography. One of us 
(J. 0.) acknowledges & grant from 
the British Empire Cancer Campaign which enabled 
him to participate in this study. We are also 
grateful to the Rockefeller Foundation for the 
purchase of equipment used in this investigation. 

G. L. Brown 
B. Frrron Jacoxson 
Medical Research Oouncil Biophysics 
Research Unit, 


's College, 
Lo W.0.2. 
J. OHAYEN 
Wheatstone Physics Laboratory, 

ing’s College, 

pus d W.O.2. 
March 28. 

1 Robinson, E., and Brown, R., Nature, 171, 813 (1053). 


* Claude, A., Sclence, 97, 451 (1943). 

* Brachet, J., and Jeener, R , Enaymologia, 11, 106 (1045). 

‘Chantrenne, H., Buom. a Biophys. Aata, 1, 437 (1947). 

* Ogur, M., and Bosen, G., Arok. Prochem., 86, 262 (1050). 

* Ztrkle, C., Bot. Gas., 88, 190 (1020). Chayen, J, and Miles, U. J. 
(mn preparaiton). 

'Pallade, G. EL, Amat. Rec., 114, 427 (1952). 
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z Nuclei of Cyclocłypeus carpenteri 
Brady 


Taurs beautiful large nummulite is collected now 
and then in the living state in tha East Indian seas ; 
but the major interest of the collectors always seams 
to be in the shell. We have, so far as I am aware, no 
description of the living animal, nor even of its 
peeudopodia ; and nothing since the time of Lister! 
about ita protoplasmic structures. 

Lister gives & succinct account of what was then 
known of Oycloclypeus, with illustrations (ref. 2, pp. 
130-182), and discusses the morphology of the shell 
with regard to ita probeble course of development. 
The initial chambers of both the megalospherio and. 
the rare microepherio forms are descri ; and, m 
the case of the former, “e single large nucleus was 
found in one of the large central óhambers" as 
figured in Lister (ref. 1). 

Quite recently, by the good offices of Mr. 
Cameron D. Ovey of the British Museum (Natural 
_ London, there came into my possession 
two preserved in neutral formalin, and 
sent by Miss Ruth Todd of the U.S. National Museum, 
New York. They are from a oollection labelled 
U.S. 6184, “Outer slope, Bikini Atoll, Marshall Is.’’. 
The amaller specimen measured 1] mm. in its greatest 
diameter, and the larger one 25 mm. They are 
illustrated herewnith. 





to whoris of 
geri ie redet ee meio onan 


During careful decalcification in 70 per cent alcohol 
&cidifled with nitric acid, it became apparent that 
the smaller specimen was megalospheric, displaying 
the typical central shell structure shown by Lister 
ese 181). Traces of the septal canals were 

ii tho Grande Anal matrik between the ohamber- 

[y but no protoplasm remained in the shell. The 
canals contain, here and there, collections of the 
brown xauthosomes (? excretory granules), which are 
also present in patches elsewhere on the animal. The 
larger specimen, on the other hand, showed no 
indication of the robust central structure of this 
phase, and although its centre was not clear, it was 
certainly microspheric. The shell aontained proto- 
plasm, and pieces of the large fragile disk-like animal 

were stained in borax carmme and mounted in 
balsam on slides. In about & dozen of the middle 
whorls of chamberlets there appeared & large number 
(several hundreds in all) of rounded nuolei, some 
16-20. in diameter, one to three in æ chamberlet. 
No intranuclear structure could be made out. The 


‘heterostegine’ type of protoplasmic intercommunica- 
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tion between the chamberlets is clearly seen, that is, -- 
connexions with adjacent chamberiets on either side 
in preceding and succeeding whorls, but none with 
neighbours of the same whorl; and the canal system 
fall of protoplasm is also visible in the thick septa 
of the shell. 

This note is published only partly in order to 
record the expected multinuclear nature of a mioro- 
spheric Oycloolypeus. Our too fragmentary know- 
l of this surviving protozoan prehistorio monster 

no doubt some day be amplified, and & great 
part of the object in writing this letter lies in the 
hope that it may help to speed that day. 


‘ Manganer W. JEPPE 


De of Zoology, 
ui Glasgow. 
Deo. 18. 


1 Lister, J. J., Pad. Trens., D, 186, 437 (1805). 
1 Lister, J. J., '"Forammifera", in “A Treaties on Zoology”, edit 
by E. Ray Lankester, Pt. 1, ? (London). 


Genetic and Morphological Evidence for 
Subspecific Differences between  . 
Naples and Plymouth Populations of 
Ophryotrocha puerilis i 


INDIVIDUALS of until now olassified 
as O. puerilis and collected in the Bay of Naples and 
at Plymouth breed normally, if kept in Na water, 
under conditions described elBewhere!. 
and the Plymouth populations are ENS 
closely related and have the same ohromoeome 
number (2n — 8). However, cross- between 
a Naples individual and a Plymouth individual has 

resulted in embryos which 
at an early stage and were eaten 
parents. 

O. puerilis is known as & 


ki . . Ly . kept 
under identical oanditions at a ee ee 
17° and 18? C. gave the following resulte : 


oocytes first appear in isolated Naples individuals 
at a mean size of eighteen chmtigerous segmenta, 
whereas in isolated Plymouth individumls th they 

appear at a mean size of twenty chsstigerous segments 
args pa p The oomplete maturation of oocytes 
all the isolated Naples individuals, 
while the maturation of o is seldom reached 
in isolated Plymouth individuals. (o) The Plymouth 
4ndividuals in the female phase a to reverse into 
the male phase more rapidly dcn the Naples in- 
dividuals under the action of environmental rg. 
This result may be partially explained by observations 
a) and (b). 

A oareful morphological examination of the Naples 
and Plymouth specimens—both alive and preserved— 
wevealed to one of us no substantial differences other 
thar in the two perta of the mandibles (nomenclature 
trom MoIntosh‘). The crenate apical portion of each 
of these pieces is supported by a plate which is com- 
paratively in the Plymouth individuals, but is 
much red: or even absent in the Naples indi- 
viduals. The wing-like border oocurring close behind 
the anterior region is also rather el ted in the 
wPIymouth strains, more trifngular and broader in 
the Naples strains (Bee graph). 


their 
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Ophryotrocha 


puerilis 
siberti 


M s 204 


puerilis 
M = 18,2 





No, of Individuals changing from male to fanale phase 





15 6 7 B 


19 
No. of chwtigerous segments 


a 21 22 23 4 BZ 


v eal (oak line) and O. puerths 
a ear of aer err pi 


iwi (broken line) 
right: mandibl: 


In a survey of the available literature on the 
Mediterranean and Atlantic Ophryotrocha, no detailed 
observations have been found on the structure of the 
mandibles; but some information has been collected 

the examination of some carefully drawn outlines 

of the armature’ of the proboscis. It a , for 

example, that the from itatable 

beds described by McIntosh’ under the name 

siberis almost certainly corresponds 

to the Plymouth Ophryotrooha now being cultivated 
in the Naples Zoological Station. 

From a strictly genetio point of view, the Ophryo- 
trooha from Plymouth now studied should be named 
as a separate species from the Naples Ophryotrocha 
which is the true puentes, since Olaparéde and 
Meoznikow* collected their specimens in the Bay of 
Naples. However, a number of considerations, which 
will be discussed elsewhere, induce us to adopt the 
trinomial nomenclature ( puerilis is 
Olap. and Meorn. from the of Naples, and 
O. puerilis siberis MoInt. fram itetable and Ply- 
mouth) in order to stress the oloee relationship 
between the two populations. 

A more detailed peber on this subject will be 
submitted elsewhere. 

Our thanks are due to Mr. F. 8. Russell, and to 
the staff of the Marine Biological Laboratory, 
Plymouth, for the many oourtesies extended to us. 


Guipo Baoor 
Stazione Zoologica di Napoli. 


ManRcHLLO La GREOA 
Istituto di Zoologia, 
Univeraitá di Napoli. 
Feb. 15. 
1 G., Baper., 7, 222 (1051); Boll. Soe. Ital. Biel. Sper., 87, T78 


(1881). 
"Bem E £. wis. ma W?, 187 (1803). Korschelt, H., £. wis. 
8», 224 (1803 
Bacci, G., DAR ee. In Di yer Rn 13008 GO. 
MeIntosh, W. O., “British Marine Annelids’’, $, 354 (1908). 
MoIntosh, W. O., Ame. Mag. Nat. Hist., (5), 16, 480 (1886). 
UE. ee wim. Foel, 19, 163 
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` Cytology of the Dryopteris spinulosa 
Complex in Eastern North America 


Tnm D. spinulosa complex in Europe (of. Manton!) 
consists of three tetraploid species (D. oristata, D. 
sepinulosa and D. délatata) and the hybrids between 
them, together with at least one diploid previously 
included in D. délatata but probebly deserving 
taxonomic separation. 


(1) D. epinadoss (O. F. Muell) Wait. (typlon) 
` Maoa tetraploid (E= ) 
(2) "D. rpiewiess (O. F. Muoll.) Watt. foal)? 
Massachusetts —tri “op shai) 
(3) D. spineless var. 
Vemechus veris Y 
Vermont—4átplold (n = 41) 


(4) D. 


usetts—dtp 
tpiaciloes var. i (Gibert) eh Truag 
( erod to be D. render erar pt var. intermedia) 


. orate (L.) Gray 
AMassaohuseti tetra ploid Gs 82) 


' Masmaehusetis—kriploxi (uni ) 
Mie ipaa opum 
un 
( ered be D, ortetata x D. spiLuloss var. 
talermedia) 
. cristais var. chalomena (D. O. Ear) Underw. 
(9) 


(10) 
(11) 


soeboy 
33 
i 
3 


ero Anio e SC b, ammulosg var. nis: medie) 


usettes—dtploli (unpaired) 


In Amerioa the situation seems io be more com- 
plicated. There are a greater number of named types, 
including both species and hybrids, and we have 
Teason to think that these do not exhaust the number 
of cytologically distinguish- 
able entities which exist. The 2 
&bove list gives same prelim- 
inary cytological observations ' 
made on wild American speci- t 
mens sent to us by the kind- ` 
neas of Prof. R. H. Wetmore 6 
of Harvard and of Dr. W. H. - | 
Wagner, jun, formerly of- (€' 
Harvard and now of Michi- 
gan. The nomenclature used 
is that of Gray’s ‘Manual’ 


been authenticated before dis- 
paten oe by Dn oe 
letion of the cytology in ‘ 
Loods, by Mr. A. H. G. Alston f^ veg 
of the British Museum, to all 4 
of whom we are most grateful. 
Commenting on this ligt, it 
should be noted that the two 


pc NT 
1 
l 
! 


i H^ 
and the identifloations have } a * ` ! 
| * 


and D. marginalis placed at 
the end as Nos. 9 and 10 are 
not in themselves included in 
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clinioniana (No. 7), however, being hexaploid, is 
perhaps the amphidiploid hybrid between normal 
D. cristata and D. goldiana. We have not so far 
found any evidence that the European tetraploid 
D. dilatata is present in America unless it be the 
D. spinulosa var. americana which we have not yot 
examined. On the other hand, tetraploid D. epsnulosa 
(No. 1) is certainly present, though the fact that 
some of the planta sent to us from each of two 
localities under this name were triploids (No. 2) 
suggesta that there is something else breeding with 
D. spinulosa (typical) and possibly resembling it 
morphologically, but diploid: 

Wo do not think that the undoubtedly diploid 
D. spinulosa var. tntermedia (No. 3) is the form in 
queetion, Binoe the putative hybrid between this 
variety and D. spinulosa (typical) has a different 
morphology which is well known under the name of 
D. spinulosa var. fructosa (No. 4). There is also the 
evidence of the d hybrids with D. oristata. 
'Theee &re of two ds. The wild hybrid thought to 
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` be D. oristaia x D. epsyralosa var. intermedia (No. 6) 


is known as D. boots and, as expected, it provee 
joi be triploid with almost ete failure of ohramo- 
eene pe E; Another wild hybrid (No. 8) of different 
morphology was sent to us as probably D. oristata X 
D. spinulosa (typical). In morphology, this resembles 
closely the European hybrid (D. uliginosa) of this 
constitution, which is tetraploid’. The American 
hybrid is, however, yet another triploid with complete 
failure of chromosome pairi suggesting that ita 
parentage cannot involve typical D. spinulosa itself 
but could ifivolve the unknown diploid. 
We would be grateful for further supplies of 
American material bearing on this problem, and m 
the meantime the mutual relationships of American 











the spinulosa complex, but , i a ; ` 

information about them is < te Ld d < ~ 

needed since they are involved E + "d i 

in oertain hybrids, notably Dum as . x e 

No. 11 and.perhapse No. 7. Low se PAD En H LA : 
Within the oomplex itself, 

D. ; (No. is the mee fe cen behaviour in wild American plants of the D. episndone 

same as in Europe, namely, Rr ior D. criais var. x. Rr ET a DexaplAid owing = 128); petu 

tetraploid, D. cristata var. Mo. in list; (2) th bela wid complete fale of B E^ 
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and European forms are being investigated by a 
programme of oontrolled breeding. 


I. MANTON 
8. WALKER 
Botany 
University of Leeds 
. May 18 
1 Manton, “Problems of Cytology and Hvolution in the Pteridophyta’ 
(Cambridge, 1950). 


* Fernald, M. L., “Gray's Manual of Botany’’, 8th edit. (1950). 


Effect of Nitrogen Mustard on an Inherited 
Character in the Rat 


the late P. Ellinger! deecribed some 
i whioh suggested that treatment of 
rats with nitrogen mustard had produced a mutation 
in the gene or genes controlling the output of niootin- 
amide methoohloride. He followed up this work with 
some extensive experimen 

me to analyse the results. Prof. died 
before I had the opportunity of discussmg with 
him the results of the analysis, and this oammunicea- 
tion is therefore published without the benefit of his 
advioe. 


IN 1049, 


maid i giron apy amie oro 
without treatment, and again one day after treatment 
of one or both parents with nitrogen mustard 


(0-2 mgm./kgm. injected intraperi ) The 
daily nicotinamide methoohloride output of each 
member of the two litters was measured. Ellinger 


reported four such experimenta, in two of which the 
mean output of the offspring born after treatment 
of the parent was significantly lower than that of the 
offspring born before. Such an effect oan be attributed 
to & gene mutation or & chromosome rearrangement 
only if there is, in the absence of the treatment, no 
litter-to-litter variation of & similar magnitude. In 
a genetic study of the nicotinamide methylating 
mechanism, Ellmger and Armitage’ found the out- 
put to be controlled by a number of genes, but also 
subject to considerable environmental fluctuations. 
Tt therefore seemed possible that the changes observed 
in the nitrogen mustard experiments were environ- 
mentel rather than genetic, and unoonneoted with 
the treatment. 

The resulta are now available of thirty-nine non- 
sterile matings, in whioh litters were before 
and after treatment of one or bo i 


eixteen of the thirty-nine primary matings, the mean 
logarithm of output was higher in the litter produced 
after treatment than in that produced ore, and 
in twenty-three the mean was lower. There is evi- 
dently no strong evidence of a systematic rise or fall 
in mean logarithm of output after treatment. In four 
matings the change in the mean logarithm of output 
waa particularly marked (at least 0-40 logarithmic 
unit). Farther xc padon nr Wie foita Ara 
four matings suggests very stro , however, 

the changes were not genetic. In the first place, each 
of these changes affected the whole litter rather than 
(as would have been expected had a mutation 
oocurred) an individual rat. Secondly, the output 
of F, rata, one of whose had an abnormally 
high or low output, always reverted to about the 
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` 


level of the treated animals and of their pre-treatment 
offspring. Finally, & comparison is le with 
some date on untreated animals*. ive pairs of 
untreated rata each produced two litters. For four 
of these pairs the two litter means were very similar. 
In the case the difference in mean logarithm 
of output was 0-34, a difference greater than 
most of those found in the nitrogen mustard 


It must be concluded that the observed changes 
in output are Probably due to environmental causes 
Unrelated to nitrogen mustard treatment. 

P. ARMITAGE 
Statistioal Research Unit of the 
. Medical Research Council, 
London School of Hygiene and Tropical Medicine, 
London, W.C.1. 
Jan. 9. 
! Ellinger, P., Nature, 164, 1095 (1910). 
* Ellinger, P., and Armitage, P., Biechem. J., 63,1588 (1953). 
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Function of the Foot in the Lucinacea 
(Eulamellibranchia) 


Taa Lucinsoea, comprising the families Ungulinidæ, 
Thyasiridæ and Lucinidæ, all have a characteristically 
slender vermiform foot. Its anatomy has been 
described by Barrois! and Menégeaux’ and ita loco- 
motory movements by Stol’. In some species, for 
example, Diplodonta rotundata, the slightly bulbous 
tip is distinct from the rest of the foot. The foot 
can extend four or five times the length of the animal 
and the tip can swell out even when the foot is ex- 
tended. When the foot is contracted, it lies with the 
tip close to the posterior edge of the anterior adductor 
muscle. This muscle (Fig. 1) is oharacteristically 
elongate. 

These animals live in & variety of soft substrate 
from gand to mud, both intertidally and sublittorally, 
to great depths. They burrow to & depth that is 
equal to the length of the extended foot. All Lucinacea 
have anterior and posterior inhalant currents. 

It has been found that, in addition to its normal 
movements for burrowing and locomotion, the foot 
forms an anterior inhalant tube lined with mucus. 
This has been demonstrated in Loripes luctnals, 
Thyasira flexuosa and Phacotdes borealis. This habit 
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.*. Form and position of anterior inhalant tube of Leripes™ 
aniu. J foot; ai., anterior inhalant tube; aa, exten did 
exhalant siphon 


waa, discovered when observations were made on the 
. burrowing mechaniam of Loripes. The animals were 
allowed to burrow in specimen tubes containing sand 
taken from the place they were collected. Some 
animals came to lie by the side of the tube so that the 
movements of the foot could be observed. When 
they had buried themselves to a depth of approxim- 
a 4 œm., the foot was observed to issue from 
between the valves at the anterior end of the anterior 
adductor and gradually force its way to the surface. 
In these observations the foot alternately extended 
and contracted, each extension being longer than the 
last until the surface was reached. The foot secretes 
the mucus lining the tube. Microscopic examination 
of the epithelium of the foot shows numerous 
muocus-secreting ocells which ave most dense near 

The tube does not open vertically to the surface 
but turns for two or three millimetres along the sur- 
face of the substratum (Fig. 2). After -four 
hours, it was found that the sand could be washed 
from the specimen tube leaving the anterior inhalant 
tube intact and fastened to the glass. The tube extends 
from the anterior end of the anterior adductor, while 
the mantle between the adductor and the shell edge 
(Fig. 1) forms & continuation of the tube into the 
mantle cavity. This inhalant channel is additional 
to'the posterior inhalant 1 . The relative 
i of the two i t currents and the 
effect of the anterior one an the currents within 
the mantle cavity will be discussed elsewhere. 

The foot is periodically after the tube 
has been formed, and its main function is to keep the 
tube, and i the aperture at the surface, 
free from debris. If the entrance is deliberately 
blocked, the foot is almost immediately protruded 
and clears the o ing particles, often laying 
down an additional short length of tube. Onoe the 
tube has been formed the animal remains in this 


fleld. The position of the anterior inhalant tube was 
clearly marked in the sand by a rust-coloured deposit 
which also discoloured the part of the shell where 
the tube enters. This colour is due to fine surface 
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particles were accepted, and although it was not 


possible to keep the specimens long enough for the 
tube to become discoloured, the ahell in this region 


did become coloured with oermine. 


A mucous tube is not laid down by the posterior 
exhslant siphon when this is present. Yonge* showed 
that in Thraota separate mucous tubes are 
formed by the siphons. In some gastropods essentially 
the same type of tube is formed by the proboeois. 
This has been demonstrated by Yonge! in Aporrhais 
and by Morton’ in the Struthiolariids. Thus the 
Lucinsoea show a third method of forming a 


mucus-lined tube. 

I acknowledge the &nd kindnees of Prof. P. 
Drach and the staff of the Marime Station, Rosooff, 
and also of Prof. C. M. Yonge. Thanks are due to the 
John Murray Committee of the Royal Society for 
financial assistanoe. 

J. À. ALLEN 

Zoology Department, ; 

University, Glasgow. ] 

Jan. 20. 
1 Barrois, T., thesis, Faculté des Bolenoes de Paria (1885). 7 
!Menégeaur, A., thesis, Faculté des Solences de Paris (1800). 
* Stall, B., Trav. Stat. Biol. Roscoff (1988). —— 
“Yonge, O. M, Proe. Malasol. Soc., SB, 837 (1987). 
* Yonge, O. M., J. Mar. Irol. Assoo., 81, 087 (1937). 
* Morton, J. B., Quart. J. Mier. Sei., 98, 1 (1051). 


Some Relationship between Morphology 
and Antigenic Structure in Bacteria 


THa problem of correlating morphological with 
antigenic corioepte in bacteria has made risingly 
little progress since the flagellar, capsular and somatio 
antigens were first recognized. Antigenic analysis has 
indeed required that certain somatic antigens should 
be regarded as ing locations nearer or farther 
from the surface of the cell, but this is abmost the 
entire’ extent of the . 

Information does, however, & to be available, 
which ensbles‘ certain antigenic phenomena to be 
explained in morphological terms. The observation 
of Pijper! that somatic aggtutination of typhoid 
bacteria occurs by the adherence of the polea of the 
cells, wherees in Vt utination the entire surface 
is affected, has a logical explanation when it is 
realized that the basophilic material ‘associated with 
the growing-point of the oell is concentrated at the 
poles, where it is covered by an exceptionally thin 
cell wall or by none at all*. In Rough variants the 
arrangement of the growing points is entirely different, 
as they have a characteristic septate structure’. 
Thus we may logically assume that the secretory 
nucleo-proteins of the growing point represent an 
important somatic antigen, whereas the Vs antigen 
is & surface material. : 

The well-recognized fact that the Gram-positive 
genera constitute, as & rule, much less satisfactory 
antigens than the Gram-negative, can be explained 
in part by the faot that the former commonly have & 
similar septate structure to that of the Rough variants 
of Bacteriaces*. In this of structure the meta- 
bolically active growing-pointe, and the cytoplaamio 
septa, which precede and secrete the oroee-walls, 
and which & to be similar in both function 
and constitution to the growmg-pointa, are mainly 
internal instead of beirfg exposed at the surface. 
At the same time, the cell envelopes of the Gram- 
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negative genera have been ahown to have & higher. 


lipid content and a much fuller range of amino-acids 
in the protein fraction than have those.af the Gram- 
poertives*. Their ical behaviour more 
closely resembles that of intact wool proteins, 
whereas the Gram-positive oell envelopes resemble 
degraded wool proteins in this respect’. 5 

From these observations the following conclusions 
can be drawn; they are not completely proved, 
but must be regarded as intrinsically much more 


probable than the contemporary hypothesis (which 


most bacteriologists probably do not take very 
seriously) of antigenio variation by progressive loes 
of surface layers like the leaves of an onion. The 
well-known S — variation in the pneumococous 
is, of course, concerned with the loas of the capsule 
and is not referred to. 

(a) The nuoleoprotein material of the growing 
points is an important somatio antigen. 

(b) The ‘loss’ of oertain somatic antigens in Rough 
variants of Bacteriaces is due rather to the alteration 
in position of this material from & surface to an 
internal gite than to its actual disappearance. 

(c) The loea of further somatic antigens in Rough 
variants, and the low antigenicity of Gram-positive 
genera, are due to the chemically aimpler structure 


of the oell envelopes in bacterma of septate 
morphology. 
K. A. Bigar 
Department of Bacteriology, 
University, Birmingham 15. 
Jan. 30. 
! Pijper, A., J. Path. Daet., 47, 1 (198). ° 
! Bimet, K. A., J. Gen. Mftoromol., ane 155 (1951). 
^ Bimet, K. å., Aratos Life-H of Bacteria" 
AT, arah, Livmgstane, 
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! Fischer, R., ae Cenad. J. Med. Soi., 30, 86 (1052). 


Sporulating Anaerobes on English 
Flax 


ALLEN! reported that the majority of spore- 
oearing anaerobes isolated in pure culture from 
ing&erobio and serobic flax-rets in England, and 
which appeared usually to be the active agents in 
'ebting, posseased the characteristics of Olosirid$um 
erum. Dowson’ im: that Baoctllus polymeza, a 
&oultative M gie organism, was capeble of 
"using & soft pcne This organism is capable 
of attacking pectin and therefore has potential retting 
sbilities. B. amylobacter Bredemann, which is & 
rynonym of, Ol. bubyricum and wrongly includes more 
han one true specific group!, is mentioned’ in the 
tterature as & retting organiam*. Bo far as I am aware, 
v0 other strict anserobe, facultative anaerobe or 
nioro-aerophilio organism has been reported in 
peer a8 a possible retting agent. 

In other leading flax-retting countries, however, 
Jl. peotinovorum, a pleotridial anaerobe, and CI. 
eleineum, an. orange-pigmented anaerobe, are oon- 
idered to be the major retting agents, the latter 
^eng superior to the former. Ol. terum has not 
een cited, except by Lanigan’, who observed that 
» mucro-aerophilic species related to Ol. tertium but 
üffering from the latter in that it liquefled gelatin 
vas most commonly found on Australian flax. 
3. polymaza, if found, is condidered of minor import- 
oe. -Hellmger? found Ol. auranitbutyriown, an 
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orange-pigmented butyrio acid- -producing organism, 
and Ol. pectinovorum var. orme, to be 
commonly distributed in Israel flax reta. Ol. auranti- 
butyriowm proved to-be highly efficient rettmg 
organism comparable to Cl. felswmewn. 

I have recently been investigating the- microbial 
flora, more especially the sporulating anaerobes, on 
samples of English flax from Norfolk, Suffolk ‘and 
Wiltshire. Straw samples were placed under aimulated 
retting conditions, that is, immersed in water at 
32? O., and sporulating anserobes were isolated in 
pure culture using maize mashes, halk 
media and potato agar slants in test- 
tubes under anaerobio conditions. A micro-serophilic 
pleotridial organism classified as Cl. pectinovorum 
(of. Weizmann and Hellinger*), and Ol. butyricum 
were invariably present and numerous in all samples. 
An orange-pigmented anaerobe was found; but it 
formed & small part only of the flora of some of the 
flax. It was identified as Ol. auranisbutyricum, and not 
Ol. felsineum. B. polymyza was obtained, but it was 
present in extremely small numbers. 

The English isolates of Cl. peciinovorum were 
com: with a oal strain of the organism 
obtamed from Prof. of Delft, and a strain 
of Ol. tertium (541) obtained from the National 
Colection of Type Cultures. Studies carried out with 
these organisms tend to show that Ol. tertium is 
identical with OI. pectinovorum. The strams exdimined 
were micro-seropbilic and also P gelatin, the 
former & feature characteristic for Ol. tertium, the 
latter & feature of Ci. pectinovorum. 

The flax-retting abilities of the organisms 180l&ted 
were tested on sterilized flax straws &ooording to the 
method.of Hellinger*. The new isolates of Ol. auranti- 
bwuhyricum were remarkably active. Rettmg pro- 
os moderately well after 48-54 hr. and the 

bundles were comp liberated from the 
stem matrix after 66 hr. None of the strains of 


! Ol. pecisnovorum, including also the Dutch strain and 


Ol. terium. (strain 541), showed any sign of retting 
in 6-11 days at 32°0. Continuous aeration was 
tried, but also gave negative resulta. The Ol. butyricum 
isolates were also ineffective, whereas B. polyrmyza 
caused a certain amount of loosening of the fibre 
bundles. 

It is perhape possible that Ol. terium. (strain 541) 
and the Dutch strain of Cl. pectinovorwm had. lost 
their original retting ability on long-continued artificial 

Full details of this work will be given elsewhere. 
It was done while on leave from the Weizmann 
Institute of Science, Rehovoth, Israel. Grateful 
acknowledgments are due to Mr. Gras, Directorate 
of English Flax Production of the Ministry of 
Materials, and Major Searle, director of H.M. Norfolk 
Flax Establishment, King’s Lynn, for their ready 
co-operation in giving me laboratory facilities and 
assistance. 


ESTHER HELLINGER 
Bacteriology Dept., 
Imperial College of Science and Technology, 
London, 8.W.7. 
March 30. 


1 Alen, L. A., Nature, 157, 829 (1940). 
3 Domon, W. J., Natures, 158, 381 (19015). 
* Hellinger, H, TES Cownc. Israel, 8 (1952). 
* Galloway, L. E., “Applied ALyvo. and Baoterio- 
Jy", 187 demad ML, London, tad edit, 1040), The Flac 
rai y Birth Interim Report, 1045, p. 76. 
*'Lanigan, G. W., Nature, 168, 516 (1950). 
* Weismann, Ch., and Hellinger, E., J. Beat., 40, 665 (1010). 
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Rooting of Cut Shoots of Cotton In Culture 
Filtrate of Fusarlum vasinfectum 


A grupv was made of the toxicity of culture filtrates 
of the ootton-wilt pathogen, Fusarium vasinfectum 
Atk., grown in synthetic Ozapek’s medium, to out 
ahoota of ootton. This indicated that, under lab- 
oratory conditions, the culture filtrate (fourteen days 
old) when dialysed against distilled water at 4-5° C. 
for four days to Mun ordo filtrate of metabolites— 
earlier observed to be toxic to the plant— 
about typical wilt symptoms, which have been 
soribed in detail eleewhere!. Higher dilutions of this 
dialysed neat filtrate did npt produce any symptoms 
of toxsmig, but induced . However, the 
dialysed filtrate autoclaved at 15 Ib. preasure for 
15 min. (with the view of imaotivating the toxin) 
induced profuse rooting in the out shoots of cotton 
at all concentrations, and in no case were there any 
typical wilt 

These observations indicate that the dialysed 
culture filtrate of F. easinfectum probably contains 
two or more factors: (i) æ thermolabile factor 
produaing wilt at higher concentrations ; 
and (1i) a thermostable factor stimulating vigorous 
rooting in the cut shoots even at dilutions. It is 
likely that the latter factor is ineffective in the pree- 
enoé of higher concentrations of the former, asinoe 
at these concentrations of the neat dialysed filtrate 
* only typical wilt symptoms are produced, but not 

rooting. : 

Bo far as we are aware, stimulation of rooting of 
cut shoots of cotton plants by dialysed fungal 
filtrates has not been previously reported, and it is 
therefore considered worth while to record this 
Interesting phenomenon. Detailed work on the nature 
of the factor or factors contained in the dialysed 
filtrate and their interaction with each other and also 
their effecta on cut shoots of different host plants 
are now under way, and the resulta of these investiga- 
tions will be in detail elsewhere. 

We thank Prof. T. 8. Sadasivan and Dr. O. V. 
Subramanian for their suggestions and guidance. 

R. KALYANABUNDARAM 
K. LAKSBMINABAYANAN 


University Botany Laboratory, 
"Madras 5 


Maroh 12. 
t and Kalyanasundaran, B., P. Ind. Acad 
ee eae, (3; 04 1062). Be iad A 
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High Molybdenum Levels in Herbage on 
Acid Soils 


Ir is generally oonsidered that there is & marked 
correlation between molybdenum uptake by plants 
and soil reaction. Evans et aj. and others have 
shown that a change in reaction from strongly acid 
to alkaline resulta in increased uptake, especially in 
the alkaline region. 8o far as we are aware, all cases 
of molybdenum deficiency hitherto reported have 
been in acid soils, while excess levels of molybdenum 
in herbage, responsible, in at least, for com- 
plicated oopper-defloienoy in livestook, have 
been reported only from slightly acid to strongly 
alkaline soils. This in general has also been our 
experience’. However, m an extension of our work, 
a case has been found where the conditioned copper- 
deficiency syndrome occurs in oattle confined to 
pasture growing on strongty acid soils. It was 
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tho at first thet this might 
of simple copper animals were 
severely affected. ood de. ghowed copper 
values varying from 0-08 to 0-07 mgm. per cent. 
Her sample taken from the concerned 
gh. copper values in the region of 18 parts per 
million and molybdenum values of 7.0-183.0 p.p.m. 
The herbage consisted of bent grasses, created dogs- 
tail, Yorkshire fog, Junous spp., sedges and other 
species ioa] of poor pasture on’ acid soils. 

The soil in the area concerned, while situated on 
the ‘slope of a drumlin, is moderately impeded. The 
surface soil (0-8 in.) is & grey-black silt loam and 
overlies & grey, slightly mottled brown, plastio clay 
loam sub-soil. Representative soil samples showed a 
pH. varying from 4:9 to 5-2 with a calorum exchange- 
level of 5 m. equiv. and hydrogen exohange-level of 
14 m. equiv. per 100 gm. Organic carbon averaged 
oe These samples also showed very low 

of available potash and phosphate. The total 
molybdenum content varied from 2-1 to 3-00 parts 
per million, with a available level of 0:80— 
0-90 p.p.m., as determined by Griggs’s oxalate method. 
These are the highest readily available molybdenum 
levels so far recorded by us, & threshold value for 
exces levels in slightly acid to alkaline soils being 
0-80 p.p.m.*. 

The fact that there has been a relatively high uptake 
of molybdenum by herbage plants in strongly 
acid, low calcium soils ia consistent with the 
of Stout e£ al.*, who, using culture solutions, sh 
that absorption of molybdenum by plants is far 
greater from acid soils than from of neutral 
reaction. It is possible that in the soils investigated 
by us the agente responsible for the fixation of 
molybdenum may be absent, and it is thought likely 
that this may be associated with the reduced oon- 
dition of the soil and its organio matter content. 
This aspect of the problem is being investigated. 
The experience obtained indicates that it is desirable 
to extend considerably the range of soil conditions, 
especially where reaction is concerned, under which 
exoeas molybdenum uptake by herbage may be 
expeoted. 


T. WALSH 
M. NEHNAN 
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Soil Laboratory, 
L. B. O'Moozz 
Veterinary Research Laboratory, 
' Department of Agriculture, 

Dublin. 

Deo. 22. ° 
1 Hvana of aL, Soil Sei., 71, No. 3 (1951). ` 
1 Btout, P. R.. €t. al., Piani end Soul., 3 (1951). 
gui T., et al., Nature, 170, 149 (1062); J. Dept. of Agric., Ireland 
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A Simple ‘Response Balance’ for studying 
Insect Behaviour 

Tzu responses shown by inseote to insecticides ar 
usually measured in terms of paralysis or death 
Since the insects lose their power of oo-ordinatec 
movement during the primary stages of poisoning 
they oannot respond to stimuli which modify ther 
eae behaviour. When the concentration o» 
of insecticide ‘is Bazd low, however, inseot 
irritated or ed by the insecticide without 

ped of muscular ion. Under such oonditionr 
epee noe beu for example, t 
light stimulus, become of interest, especially where th» 
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«Light intensity + 
C, equilibrium zone 


VINILI. 


— Ammonis concentration — 
ZUR NS Dx meiktiring. Reece: ahoi. by; tnsoots. 60 Vent 


kinetio effects of the chemical and light stimuli are 
opposed. In the present communication, a desorption 
eee Me De: used 
for studying systems of this kind (see diagram). 

The apparatus consisted essentially of & 
24 in. long and 1 in. internal diameter. 60-watt 
lamp connected to & variable resistance was placed 
near end A, and a plug of cotton wool in 
the repellent was inserted in B. The apparatus was 
used in a dark room at 20° O. 

In & typical experiment, mature Calliphora larves, 
which are negatively phototropic, were used as teet 
insects ; the source of repellant vapour was & stro 
(‘880’) solution of ammonia. Five were p 
in the tube at A and the light intensity gradually 
increased until the larve started crawling towards 
the ammonia source. With moreasing concentration 
of ammonia vapour the repellent stimulus became 

, and the larvæ turned round 
towards the light, then back towards the ammonia 
gOuroe. At this MENGE the light- Source wis: kept 
oonstanb; the larvæ crawled about at rahdom within 
restricted equilibrium zones (C), 2-3 in. in length, 
where the kinetio effect of the light stimulus belanced 
that of the chemical stimulus. When the light source 
was dimmed, the chemical repellent stimulus became 
ee ee eee 


di ictu: Ue offen we cereals the rin 
this direction; the effect waa 
moving towards the ammonia source Shan dhe heht 
was made brighter. 

Sonsitining of kerosens on chemoreceptors. The 
sense organs of sects are bounded by a thin cuticular 
sheath?. Since it was known that oils, such as kerosene, 
greatly inorease the permeability of the outicle of 
Calls lervw to & variety of chemical. substances 
and insecticides*, experiments were tried to see 
whether kerosene might sensitize the chamoreceptors 
in this insect to ammonia vapour. The above experi- 
ment was repeated using (a) five mature larve as 
oontrols, and (b) five mature larvæ which had been 
lightly painted with kerosene. Values obtained to 
the nearest inch for the distance B—O between the 
ammonia source and the mid-point of each equilibrium 
zone were : 

controls, B, 7 7, 5, 4 fn. ; 
oiled lorser, 17, 14, 13, 12, 10 fn. 

A similar experiment was carried out in which test 
arvæ were painted with medicinal paraffin mstead 
of kerosene. Values obtained for B—O were: 

controls, 0, 7, 6, 6, 4 1n. ; 
oiled larva, 11, 8, 6, 5, 5 fn. 

The observations that kerosene, but not medioinal 
paraffin, sensitizes Calliphora l&rvs to the repellent 
aotion of ammonia vapour suggest that ohemo- 
receptors stimulated by ammonia are made more 
sensitive by an increase in cuticle permeability. A 
imilar difference between fhe effects of these oils 
31 the uptake of contact insecticides had already 
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been correlated with their relative dispersive actions 
on the lipids of the outer fatty epicutiole bounding 
the bulk cuticle framework’. 

Lethal effect of ammonia vapour. When the light 
source was made very intense, control and kerosene- 
treated larves crawled nearer to the ammonis source 
until they began to roll about at random, showing & 
logs of neuro-muscular co-ordination. There were no 
sharply deftned equilibrium zones, and when the 
light was dimmed the Jarve did not crawl away from 
the ammonia source as observed for larvæ in contact 
with lower concentrations of ammonia vapour. 
Within a few minutes the larve became paralysed ; 
they were removed from the tube and kept in open 
Petri dishes, where they died within 10-15 hr. The 
initial kinetio effect of the light stimulus was thus 


_greater than that of the opposing chemioal stimulus, 


even though the larvw moved into & lethal concentra- 
tion of ammonia. 

Although irritant vapours, such as ammonia, may 
stimulate a variety of sensory endings in insect 
cuticle‘, the sensitizing effect of kerosene on these 
receptors suggests that fatty components similar to 
those in the bulk epicutiole may act as a protective 
barrier in the cuticular sheaths of sensilla, inchidi 
those which act as more specific organs of smell an 
taste. This view may have some on the 
findings of Dethier and _Chadwick® that the lipid 
solubility of different chemical substances is related 
to their stimulating activity on the tarsal organs of 
taste in Phorma. 

This report is based on work begun at the Depart- 
ment of Zoology, Imperial Co of Science and 
Technology, and continued at Department of 
Colloid Science, Cambridge. A full account will be 
given elsewhere. 


25 Grange Road, 
Cambridge. 
Jan. 2. 
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Significance of Nannoplankton 


e 

ATKINS!, in 1945, e O Ta of 
the English Channel as estimated by two independent 
methods. The silicate turnover indicated & far lower 
Misc ire did the phosphate turnover, and 
frei this deduced that only s relatively small 
fraction of the oplankton could consist of forms 
with siliceous etons. Knight-Jones and Walne* 
later showed that the very small nannoplanktonic 
form, Ohromulina pusilla, was present in English 
Channel waters in numbers averaging about 1,000 per 
ml. They quoted other work showing that as much 
a& 00 per cent of the phytoplankton may be smell 
enough to pass through a fine silk tow net, and 40 per 
faut Whxongh & No. 2 Whatman filter paper. 

Pa cease oe dt DEP GC EO for a 

iod of one yeer, and the plankton content, 
au deed by metered Cocke ien No. 20 net 
hauls, was with tho volta from sample 
filtered through & No. 54 Whatman filter 
The resulta are shown in the accompanying table. 
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PHYTOPLANKTON CONTENT OF FLORIDA CURRENT WATER IX HARVEY 
UNITS PER OUBIO MUETRA 
In this area, one H.U. ie apprommately equivalent to 0-017 mgm. 
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In this area, then, the nannoplankton is rather 
consistently about a thousand times as rich as the 
fraction of the phytoplankton which can be captured 
: with & net. While the ratio appears very high, it may 
be pointed out that Hart? demonstra & t 
increase in the proportion of armoured dinoflagellate 
in lower latitudes as compared with antarctic seas. 
Between 60° and 40°8., they averaged only 7 per 
cent of the phytoplankton, whereas between 40° and 
20? B. they averaged 63 per cent. If the nanno- 
planktonio forms are considered to be largely un- 
armoured di tes, then it is not unexpected 
that they should constitute a high proportion of the 
phytoplankton in warmer waters. In any event, it 
is clear that net hauls provide a quite i 
picture of the standing crop of phytoplankton. 

Siamunp M. Moan 
Hinagy B. Moors 
Marine Laboratory, 
Univermty of Miami. 
Deo. 16. 
1 Atkins, W. R. G., Nature, 158, 446 (1915). 
* Knight-Jones, H. W., and Walne, P. R., Naiwrs, 197, 445 (1951). 
* Hart, T. J., "Discovery" Rep., 8, 1 (19094). 


Hormonal Nature of Extracts of 
Parathyroid Gland stimulating 
Phosphate Excretion 


Stewart and Bowen! have recently reported that 
pre ions of parathyroid hormone after treatment 
with formaldehyde lose their power to raise the serum 
caloium-level of dogs, while still remaining able to 
inarease the exoretion of urinary phosphate. In view 
of these results, we wish to report on the properties 
of certain extracts obtained from ox parathyroid 

glands by a different method. 

^ In our work acetone powders, made from frozen 
glands by the method of Tepperman, L'Heureux and 
Wilhelmit, have been extracted at 75° with 15 parts 
of 80 per cent acetic acid. After 5 min. at this tem- 
perature, heating was stopped and extraction waa 
continued for lj hr. Mechanical stirring was main- 
tained throughout. After centrifugation and removal 
of most of the acetic acid tn vacuo, such extracts 
were dialysed for one week at 0° against & large volume 
of dilute acetic acid. Both the material which re- 
mained inside and that which passed through the 
membrane were tested by subcutaneous injection into 
perathyroidectomized rats. After appropriate times, 
the resulting changes in serum o&aloium?*, serum phos- 
phate or urine phosphate were measureil. 
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The resulte of suoh teste summarized in the aooom- 
penying table show that, like Stewart and Bowen, 
we have succeeded in ob material from the 
parathyroid gland which is able to increase the 
excretion of phosphate in the urine without having 
any direct effect on the serum calcium-level. Because 
at least some of the phosphate-stimulating material 
in our 80 per cent acetic boid extracts consists of 
molecules small enough to pass through a ‘Cellophane’ 
membrane, we have not had to resort to the use of a 
protein denaturing agent such aa formaldehyde to 
achieve dissociation of the two activities. Whether 
the parathyroid gland normally secretes a single 
molecular species active in relation to the blood-level, 
and the exoretion, of both calcium and phosphate 
remains one of the most interesting questions for the 
future. Alternatively, it may possibly. be that the 
hydrochloric acid acetone procedure of Tepperman 
et al. leads to an association of originally separate 
molecules. 


Vor. 171. 





TESTING OF PARATHYROID EITRACTS 














due to a .hormone or to a non-specific factor. 
That such & hormone exists, either as part of 
we caloium-active hormone or as & separate mole- 

is suggested by the eee of 

Hngfaldt® the that after perathyroidectom ary 

inorganic phosphate of rats rises for a tew dass and and. 
then remains steady at & level some 2 mgm. per oent 
higher than that before operation. Even more 
i of Tweedy, Chileote and 


recently confirmed that result and have observed 
that the increased sensitivity does not diminish for 
several weeks after operatian. Corresponding falls 
in serum inorganic phosphate have also been noted 
after amounts of hormone 80 amall as to cause only 
very slight decreases in the normal ret. 

Despite these points, Stewart and Bowen do not 
suggest that the phoephate-eliminating effect is due 
to & hormone, their reason being that they extracted 
phosphate-eliminating material from both thymus 
and spleen by the same method as that used by 


Tepperman ei al. for préparation of the parathyroid 
hormone. They oonsider rather that extracts of all 
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three glands are able to stimulate the excretion of 
hosphate by virtue of their content of ' 

ogically active tissue degradation produote". 

Although there is not as yet sufficient evidence for 
the secretion by the thymus or spleen of a hormone 
effecting phosphate metaboliam, the facts summarized 
above on the resulta of extirpation of the parathyroid 
would seem to show that this gland at least secretes 
a factor necessary for the maintenance of normal 
phosphate excretion. Although the method of ex- 
traction of thymus and’ spleen used by Stewart and 
Bowen no doubt yiel a preparation consisting 
largely of protein, it is of interest that Nitechke’ 
prepared extracts of thymus and spleen having fatty 
properties which were found markedly to depreas the 
gerum inorganic phosphate of dogs. While such 
material if present as lipoprotein could presumably 
explain Stewart and Bowen's results, it would appear 
to have different physico-chemical properties from 
the phosphate-eliminating extract prepared by us 
from parathyroid glands. The most important con- 
clusion seams to be that the excretion of morganic 
phosphate by the kidney ia under the control of a 
hormone secreted by the parathyroid. Whether the 
extracts of other glands which have been shown to 
have activity in this respect contain the same or 
similar hormones or only non-specific factors remains 
to be determined. However, it seems oertain that 
whatever the role of the factors derived from other 
tissues, the secretion of the parathyroid must be 
quantitatively of considerable importance since 
extirpation of this gland causes marked effects. 

Finally, it should be noted that although, so far 
as the phosphate effect is concerned, the products 
of parathyroid and thymus seem to act in the same 
sense, this is probably not true in relation to their 
effecta on serum o&laium. Thus Nitachke’ has re- 
ported extracts of thymus and spleen insoluble in 
fatty solvent, which he claimed led to & lowering of 
serum oaloium. It would clearly be of interest to 
know what effect, if any, Stewart and Bowen’s 
thymus extracta have on serum calcium. 

Baeyvit M.A. Davies 


A. H. GORDON 
National Institute for Medical Research, 
: The Ridgeway, 
Mill Hill, 
London, N.W.7. 
Deo. 18. 


1 Btewart, G. S., and Bowen, H. F., Endocrinol, 61, 80 (1961). 


roue H.A, L’ Heureux, M. V., and Wilheimi, A. H, J. Biel. 
, *151 (1947). 


* Biering, AL, “Bioamay of Parathyroid Hormones on Rats” (Untver- 
sity Prems, Aarhus). 

t Davies, B. M. A, and Gordon, A. H., J. Fdeorin. (tn the prem). 

* Engfeldt, B., Acts Endocrinol., &, Bupp. 6, 75 (1960). 

‘Tweedy, W. B., Ohileote, M. H., and Patras, M. O., J. Biel. Chem., 
188, 597 (1947). 

1 Ntisohke, A., Z. Ges. Eup. Moed., OB, 637 (1959). 


Asparagine in Blood Plasma 
FaHE asparagine has twice before been in 


animal tiasues, namely, in the liver, kidney and 
leen of sheep!, and, recently, in a urino’. 
evidence given below shows that it is present 


in the blood plasma of both man and the goat: the 
concentrations are, in faot, le to those of 
many other free amino-acids in blood plasma. 
ee ee 
graphy on ‘Dowex-50’ resm exactly as by 
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Moore and Stein?, but at 20° OC. instead of 37-5? C., 

ine and asparagine emerge as a single peak. 
When & blood plasma dialysate is heated to 100? C. at 
pH 6-5 for two hours go as to remove glutamine and 
then subjected to chromatography by this procedure, a 
ninhydrin-reaoting peak still appears in the ghutamine— 
asparagine Ppt fons acme ROM a to 100° C. 
with 2N hy orio acid for three hours, or 
incubated at pH 7-0 and 80? C. for three hours with 
l ml. of guinea pig serum, which, unlike other 
mammalian sera contains an asparagmabe enzyme’, 


aspartic acid range. When the material in the 
asparagine range is run through a column of *Dowex-50' 
with 0-5 N hydrochloric acid as eluent it emerges 
as a peak in the same position as known samples 
of asparagine; if, on the other hand, the material 
is first hydrolysed with hydrochlorio acid, then peaks 
emerge in the positions of aspartic acid and ammonia. 
When the fraction in the asparagine range is deionized 
and subjected to paper chroma phy with aqueous 
phenol, & single spot is obtai in the position of 
re das Sal if the material is first hydrolysed with 
hydrochloric acid & spot is obtained in the position of 
aspartic acid. The material in the asparagine range 
when reacting with ninhydrin either in solution 
or after paper chromatography always gives the 
delayed colour production which is typical of 


asparagine. 

The concentrations of asparagine in blood plasma 
samples from four men were 1-4, 1-3, 1-3 and 1-0 
mgm./100 ml. The average of the concentrations 
in five plasma samples from a mngle goat was 
0-96 mgm./100 ml. The concentration of asparagme 
is thus of the same ordbr as the concentration of 
many other free amino-acids in plasma. 

I am grateful to Dr. D. G. Jamison for his co- 
operation in obtaining the samples of human blood. 


J. M. BARRY 
Department of joulture, 
University of ord. 
1 Krebs, H. A., Bieehem. J., 47, 005 (1950). 
"Stein, W. H., J. Biol. Chem., 901, 45 (1953). 
* Moore, 8., and Stein, Xy. H., J. Biol. Okem., 198, 663 (1951). 


Some Histochemical Observations on 
Periodic Acid - Amino-Acid Mechanisms 
Tum periodio acid Sbhiff technique has been used 
histochemically primarily as a means of localizing 
the 1,2 gtyool linkage in tissue sections’. It is known, 
however, that periodic acid is also capable of cleaving 
the 1,2 hydroxylamino linkage with the production 
of some aldehyde radicals, and although the exact 
reaction mechanism is not understood, it is believed 
Dy pom to een Hn a Sore wet inilar manner wth 
& number of aminoacids possessing structurall 
mp cali d sur: , Pha ueüinb-ádids serine 
and threonine, ag as the "hydroxylysine" of Van 
Slyke, fall into the first wee oe cystine, 
methionine, tryptophane, glycine, alanine, tyrosine, 
histedine, aspartic and glutamic acids fall into the 
latter group". This investigation was initiated to study 
ally this phase of the periodio acid Schiff 
mechanjam, and although the results were not oon- 
clusive, it was felt that a brief iption of the 
experiments might be of interest to working 
in this particular field. 


t 
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Two series of experiments were prepared, one 
utilizing tissue sections from form- 
alin, aloohol aud Bouin-fired blocks of rat, rabbit 
and human spleen, liver, intestine, cardiao and 
skeletal muscle, the other using amino-acid impreg- 
nated agar and gelatin blocks. These sections and 
blocks were oxidized in aqueous iodio acid under 
varying conditions of concentration, time and tem- 
perature. The sections were then proceased by the 
MoManus periodic acid Schiff technique’, and the 
blocks were similarly tested for the presence of alde- 
hyde radioels*. The sections, after were com- 
pared with routinely stained periodic acid Sohiff con- 
trol sections and with sections stained by the alloxan, 
ninhydrin, Millon, Axerifeld and xanthoproteio pro- 
It was hoped that 
in this way correlation could be obtained between the 
normal protein localisation picture and any protein 
(amino-acid) localizations obtained with intensifled 
periodie acid oxidation. The im blocks were 
mmnilarly oxidized, and colour lopment with 
leucofuchsin was checked against ‘impregnated — 
unoxidized, unimp — oxidized and  unox- 
idized — unimpregna oonirol blocks. The sections 
and blocks were oxidized at 27° 0. for periods up 
to Bir weeks in 0-5 per cent periodic acid, up to 
24 hr. Md gus ruber esso ptus pr c 
"up to 60° 0 for periods up to one week at 27? O 
in periodio acid concentrations up to 6 per oent. 
~ As previously noted, these were 
essentially empirical. After 10 mm. oxidation in 
6 per cent periodic acid at 27? O. or at 60° O. ina 
0-5 per cent solution, leucofuchsin coloration was 
apparent in non-polysaocharide tissue components. 
A sequence of reaction seamed evident with prolonged 
oxidation. Initially, the -tiasue glycol components 
stained, the intensity increasing with additional 
oxidation. Non-polysaccharide components became 
leusofuchsin-positive more slowly, reaching a maxi- 
mum ooloration after several hours oxidation. If 
oxidation was longed, there developed & gradual 
decrease in doloration in the glyool components, 
followed more slowly in the non-po 


After very ey du oxidation (four days in 0-5 per 


oent acid at 27? O.) a diffuse non-specific stain „was 
obtained, giving some indication of a gradual 
destruction of the aldehyde radicals initially produced 
by the oxidation, such as has been suspected in 
histochemical chramio acid oxidations. At the peak 
of their intensity, these non-glyool colorations stained 
strongly the same tissue components demonstrated 
by the protein-localization teshnique, superimposed, 
of course, on an intense glyool-looaliration picture. 
Tho correlative value of-the impregnated blocks was 
minimal, due to erratio behaviour, although many 
oases of definite aldehyde production were present 
after oxidation. Although-serine and threonine gave 
positive coloration after 5 min. in 0-5 per oent acid 
at 27° O., the resulta of this phase of the experiment 
were too non-speciflo for positive confirmation of 
periodic acid demonstration of amino-acids in 
l. i 

Even though no specific conclusions can be drawn 
from these experimenta, one point is apparent. When 
tissue carbo are localized by the periodic 
acid Schiff method, it should be remembered that 
although & carefully controlled- reaction probably 
reacts only with 1,2 glyools to form aldehyde radicals, 
"this specificity may well be destroyed by excessive 
oxidation with involvement of amino-acids, ceed 
those containing hydroxylamino linkages. 
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possibility should be kept in mind when utilizing the 
periodic acid Schiff procedure. 


School of Medicine, 
University of Oklahoma, d 
Oklahoma City 4. 
Deo. 12. 


1 Hotohkiss, Arch. Biochem, 16, 181 (1948). 
* Bazis chemical references to this problem can be obtained by request 
from the author. 


*Moanus, Sain Teok., 98, 90 (1048). 
*Lhotka, J., Natwre, 170, 761 (1062). 
* Lion, ‘‘Histoohimie Antmale’’ (Gauthier-Villars, Parts, 1036). 
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Kinetics of Reaction in Ethanol Solution from 
—80° C. to +20° C. 


Raras of reaction in solution have not usually 
been measured over a range of temperature greater 
than about 50°0. Measurements over a bigger 
range would give more accurate values of the energy 
and en of activation, and in deviations 
from the Arrhenius relation between log b and 
1T rs be expected, especially in proton-transfer 
reactions’. We have the rate between 
— 80°O. and + 20°0. of the reaction between 
ethoxide ion and trinitrotoluene in ethanol, which 
appears to proceed by a proton transfer: 


C,H, (NO,) 0H, + EtO-—+Bt0H + [C,H,(NO4) ,CHG]. 


The ion is coloured and the reaction oan 
be foll photometrically. At room temperature, 
retes were measured on & repid-reaction apparatus 
of the Hartridge-Roughton type using the ‘stopped- 
flow’ method"; the fastest reaction observed had a 
half-period of 0-2 seo. At the lower temperatures & 
thermostat using solid carbon dioxide as refrigerant 
was employed. The observed velocity constants 
covered & range of more than 5 powers of 10. 

The relation between log, eb and 1/T is linear 
within experimental error over the whole temperature 

as the accompanying table shows. In this 
table. we oompare the observed values of the velocity 
constant b, expressed as b = 10^ k', with the values 
oaloulated from the equation b = 1-026 x 10 
exp(— 18,600/RT) mole htre-! sect, It will be 
seen that the deviations are random in direction and 
not too large compared with the estimated experi- 
mental errors.- e 


T(*0) +191 —50:0 —40:0 —500 -00 —700 -—T85 
a +1 —1 —1 — 2 — 2 — 3 —4 
W (oclo. 6°84 5-52 1-04 4:40 108 2-12 434 
¥ (obs.) 680 5 61 1-04 4-42 1-00 2:18 458 
dif. +06 — 1: +00 —0%8 +30 — 28 + 57 
exp. 
error +3 £156 +1 +1 +3 +3 +5% 


This implies that the energy of activation W is 
constant within the limita of i tal error, and 
certainly within 100 cal./mole, at 13,600 oal./mole. 
A change in the value assumed for E of so little aa 
40 cal./mole leads to & definite trend inthe difference 
between observed and calculated resulta. The A- 
factor oan be given with corresponding socuracy : 
log, A = 19-0 E 01, with A in 8e0.-l. 

The constancy of E implies that the value of AC, 
ib Me erp r —g*0.) + AC d 


is too low to be low value of AU, 
be expected for thie réaction, since the eas 
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between the specific heats of the transition complex 

and the reactants will be mainly due to any o 

of solvation that oocur on forming the transition 

complex, and these depend largely on the change of 
, which is here rero. Moreover, these changes 

of solvation would also be reflected in the entropy of 

activation, and so in an abnormal A-factor; and for 

this reaction A is nearly normal. 

This work will be reported in full elsewhere. 


E. F. Carnprix 
G. Lore ` 
University of Leeds. ~ 
i F. W. TrRowaa 
Uni ity of Manchester. 
an. 18. 
1 Bell, R. P., “Acid-Base Catalyxw’’, chapter 8 (Oxford, 1041). 


10f. Chance, J. Frenklin Ins., 899, 455, 618, 787 (1040). 


Determination of Creatinine by the Jaffé 
Reaction 


Ir has often been stated that the oolour-produoing 
reaction between creatinine and alkaline picrate does 
not obey Beer's law!-?. This implies that a calibration 
graph relating oreatmine concentration to light 
extmotion is not & straight line. Curves have been 
obtained with photoelectric absorptiometers using 
filters which pass an appreciable bend of wave- 
lengths, for example, 495-550 my *. 
` Beers law, however, is only striotly true for 
monochromatio light’. It does not appear to be 
generally known that an instrument measuring on & 
very narrow band of wavelengths gives a linear 
calibration graph for creatinine, although Borsook 
and Dubnoff* mentioned this fact in describing their 
method for estimating creatine. The accompanying 
de died a eg Coe ee 

spectrophotometer for & series of dilutions 
v a standard solution of creatinine zino chloride. 
The modification of the Jaffé reaction published by 
Bonsnes and Tausaky! was employed, but the li 
Ent eagle canes O E fete Within 
the limits of probable volumetrio and reading errors, 
ie oe a eee t line over the range of 
concentrations which can read satisfactorily. 

The wave-length 520 mp seems to be the most 
convenient to use. At longer wave-lengths the sensi- 
tivity decreases. At shorter wave-lengths thesensitivity 
is greater; but this is not an advantage, because at 
520 my it is already sufficient for the accuracy of 
the method es a whole. Although the anomalite in 
light absorption at low concentrations of creatinine 
reported by Garner? suggest that below 515 mp the 
relationship would not be lmear, similar graphs were 
in fact obtained at 490 my and at 480 mu, the range of 
concentrations which could be read being about half 
as great as at 520 mp. There was no evidence of 
any systematic from linearity, but 
apparently fortuitous deviations at low  oonoen- 
trations (see inset graph) became relatively greater, 
or appeared for the first tme, as the wave-length 
was reduced. The alit-width had to be increased 
to work at the shorter wave- . 

Tus beue th rocas uis as 
ditions &re constant, but this may be difficult 
to achieve. It been found thas the time for which 
the colour is allowed to develop before reading is 
not critical within the limits given by Bonmes and 
Ta&useky, but the tamperagure of the solutions at 
the time of reading does have an appreciable effect. 
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.9 b. 2 
una ne per oent) 
Beckman spiropboimelar 1 680 ma 7 
spectrophotometer 


absorp- 
500—540 my) 


Rather than standardize thee and other variables, 
it is probably simpler to read one or more known 
solutions with each batoh of unknowns, the linearity 
of the graph then enabling it to be drawn for the 
conditions prevailing at the time. If the temperature 
of the solutions alters through heating up while in 
the instrument, it is advisable either to adopt a 
standard reading procedure or to warm all the solu- 
tions to & suitable temperature beforehand. 

Three other practical points may be worth men- 
tioning. Acetone is one of the many substances 
which give the Jaffé reaction, and it should not be 
used for drying glassware’. Standard creatinine 
zino chloride sohitionsdn N/10 hydrochloric acid will 
not keep for more than a few weeks at room tem- 

= they oan be kept under toluene in the 

tor. Finally, the reagent proportions suggested 

i iode and Tausmsky have the advantage that 

solution does not form a precip- 
keep for longer in the mixed form. 
G. R. Hervey 


e wit with Ilford 604 fiters (nominal band. 


bis eee 
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1 Bonanes, R. W., and Tausky, H. H., J. Biol. Chem., 158, 581 (1015). 
* Hawk, P. B., Oser, B. L., and Bummerson, W. H , ''"Praotio&d 
Physiological Chemmtry”, in REEL Blaktston, 1917). 
* Garner, R. J., Nature, 179, 400 (1052). 
1 Peters, J. H., J. Biol. Chom., 148, 170 (1042). 
‘a T. E. P., “Optional Methods of Chemical Analysis", 74 (New 
nx: Modraw- 1042). : 


* Borsook, H., and Dubnoff, J. W., J. Biot. Chem., 138, 559 (1940). 
'Jaffé, W., Z. physiol. Okem., 10, 301 (1886). 
* Bamook, H., J. Biol. Chem., 110, 481 (1035). 
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FORTHCOMING EVENTS’ 


(Mestinge marked with an asterisk * are open to the pubic) 


Sunday, June 2I 

IXTERXATIOKAL HJMWOPHILiA Bocnmr (at 
Beymour Place, London, PO at a en S mal 

Monday, June 22 


ROYAL GEOGRAPHIOAL BOOTY ie 1 Kensington Gore, London; 
B W.7), ab 8 p.m.—Annual General Meeting. 


Seymour Hall, 
Moeting.* 


BRITISH R THE History OY Scum (In the Lecture 
8 Moin, Brnibitim., Road, Tondon; B.W.7), at 
5.30 p.m.—Dr. Philip Lot Movement the 
pent of che momen from 1004 5 antl 1750, 43 
UxrraasrrY oy LOXDOK pt eng E Ool London e 
at 5.80 at 5,80 prm pr Kar NOTET 
on june £i, 20 and 
j Tuesday, June 23 
Boomrf ror BxDOCRINOLOGY (at the Royal Bootety of Medtome, 
1 Wimpole 8 London, W.1), ER p DEO es Huggins 
(Chioago): ‘The tio as Targets for Bterolds’’.* 


Thursday, June 25 
EE SoorEEH FOREFTuY possit Gn ihe Ens Parvon, 
Show, Alloa m.—Mr. Frank 
the dels 31st Sanuary 108$—an "d ppreelation of the Bituation’’. 


UNIVERSITY OF LONDON (in the Theatre, poe 
quete. Sars. Btreet, London, W.0.1), at 4.45 p.m.—Pro J. H. 
Q 


F.R.B.: “The Acton of Drugs on Enzyme Bysiems'".* 
"APPOINTMENTS VACANT 
APPLICATIONS are invited for the following appointments on or 

bis the dates mentioned : 


Gosnpr? (honours alenco graduate) pelmarlly for research dutos 
in the Genesio of the Sunderland Hospital up, 
out mainly Sunderland General Hospital —The 

tiro Medios! Officer, Newoasile tal Board, 
BI Bouth, Kowoastie-upon-Tyne 3 (June 27).. 
OXSTRATOBS (2) DX INORGANIO I— A 
King’s College, K upon-Tyne (June : 
PRINCIPAL OF CROYDON POLYTREROHNIO—TDe Bduoation Officer, 


AnD Pee O 

ERAF ONES OF PITHI, e 

The Director of Hdu d cue 
As&UNTAXT (Experim om 


Commerce and 

treet, Sheffield 1 (June aa 
e) IN THX PaATHOLOGY DE 
and indexing of fruit stocks 
work on plant 
Researoh In- 
OY ARTS, 
on 

xi (June 30). 


LNOTURER IX a LNOTURXRIX GXXNT: at the Untver- 
sity College of the Gold Goss "The Secretary -Univerzity 
Oounell for Higher Bdueation in the 1 Gordon Square, 
London, W.O.1 (June 80). 
Anama we LRCTURML FO TILGE Omnem to CO. and ARLO. 


standard, a tlio Tochniee) 'Ooilogo of Mone 

Tne t dune, COUE Duns Hall, For perk, Mon. July 1). 
BPEBOH THERAPIST LY 8rmEOH THERAPY OLINIOS— 

The Olak of the County Council, County Hall, Newport, T. of WwW. 


Ji 1 

iuris Lama (Grado 1 ie EL rata GU Qo 
Diasorox—The Secretary, Hill Farming Research 

Moredun Institute, Gilmerton, Hdinburgh 9 (July 4) i 
LO.I. HEULROH FRILOWEEIFS UE PHAI CHEMISTRY, METAL- 
LURET, HXGINMERIKG OR GNOLOGY, or allied to these— 
The Wales, Univecsity Registry, Cathays 
Park, Oardiff (J 4). 


LECTURER IK PHILOSOPHY— The Regmtrar, King’s Oollege, New- 
camide upon Tyne rade of the My of Sup 
and development 


construction and to p research h contracts with 
sities, Research turers and Aurozaft 
ah LANDE Ne 
, ouse, $5 King Streeé, London, 
Bw. quoting F.245/ July 4). 
PHYBIQAL ata of 
near << Ministry of poet tamer sevice, Tech: 
~ nical pouar ' Ouse, Xing Büreet, 
London, 8.W.1, gage July 4) 


ture and Fisheries —T nhe 
London, W.1, quoting 4210/53 (July 9). 
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ELECTRICAL HNGIKENRS of Bup mental 
Establishments mainly at Mal ugh, ureh and 
Bovoncens: Tor rasesroh, development dr d in 
radar, electronics, en! or light electrical measurements— 
The of Labour and National Bervice, and. 


Technical Bedentifio 
jae ee 8.7.1, quoting 
y 
JUNIOR MEO ee APPLIED PHARMACOLOGY AND THERAPEUTIOB 
Bt. Thomas’s Hospital Medical eti London, 8.2.1 


fare 
degrés in Ede de pene ot borticul e 
Katealtare, 6 Bond Street, Bi. Heller, Jersey, OL (July 11). 


IN PHYBIOS af the University of H. Kong— 
‘Amoctation of Universities of the Britt Üommon- 


D. 


The 
wealth, 5 mde sein .0.1 (July 15). 

ORGANIO OXEXIET as Professor of Medical 
Ohemhsiry in the John Ourtin School of Medica! Canberra, 
f reer ud Mho nee ore eompounds, in 

pyrimidmes 5 
Dn Ontos of the Ansialan Ni Untversity, Y; ume 
Square, London, W.0.1 (Jul 1p. 

&BEXAROH OFFICER emisi) (with university honours 

in th pb biodh as major 


fice, Africa House, Kina, ‘London, m W.0.2, quoting 
No. 6/55 (Sel (July 18) " ; 
LECTURER 


IX MINIKG (with a university degree in miming and a 
first-class s Certificate ). And tet lapse da ir 
ES PATHOLOGY- e Registrar, The Unrvemlty, Leeds 2 

PHYSICIST uate) to amisi in problems related to the 
treatment of cancer -Tays, radium and eoobele ho Boctetaty 
and House enon Hospital and Radium Institutes, 


Governor, 
Northwood, Middx (July 25). 
t qualifica bons, tial) 

are omen IK THE DIVISION 
or "TRIBOPHYRIUR of the Commonwealth Selentifio and 
Research 
to work with its me 

ustralian Liaison Office, 

No. 37981 (July 25). 


Professor) OF THE NEWLY 
XIT located in the U: 


and palsontology, or 
of the Witwaierkran ohannesburg—' 
suam, Johamnetinre They Geeta dudes dad 


Unitron des 
W.C.1 (July 31). 
LWOTURER&IN THN DEPAETXEWT OY EIER M Unies 
Amoclaiion of 


), and an ABSIPTAN'T OY GROBB AWATOMY, in Dalhousie 

U Haltfar, Nove Bootia—Prof. R. L. DeO. Baunders, ojo Mrs. 
MacDougall, Upper , Cheltenham (| 7). 

DIEXOXETRATOR Prof, G. Y. Tracy, 


Y MATHEMATIOB, Cardiff Tech. 
Oommeroe—The Director of Hducation, City Hall, Cardiff. 
organis or i dieser) ~The lk o 
in 
Baitere 


Orrian a HETONOLOQUNT 

YOR THE VIRUS RESEARCH UNIT in for research on arthropods 

importance, with erence to viral and, 

ee ee oe x Ng resend Bervioe), 

B.W.1, quotiog ODR iraia " 

with el ha n b: eio rubent qe P 

& je p o an - 

hiy M o: an emua of 
isolated for research on the phyniologs of 

Seoretary, Insitute for Research in Dairying, Shinfield, 

Beading, Ref. 53/8. 
MNA -Fhe Heid ME Dopart: 
ment of Metall Bnginsering, University of Toronto, Toronto 5, 


SCHOLARSHIPS (a) for work on 
JR rock s oo! trii eda 


|» NATURE 


No.4365 SATURDAY, JUNE 27, 1953 Vo 
CONTENTS 











Education in Africa. . 


Plasccity under Pressure. By Prof A. H. Cottrell . S . M30 
Fourier Synthesis of Crystal Structure. By Dr. H. Carisie . 1131 
Physics M for Students, S. Weintroub . . I3 
D.C. Analogue puters, By Dr V. Wilkes . 42 
WMock-taking on Aírran Education. By Olumbe Baselr 1134 
Nuclear Particle Laboratory at Queen Mary Col London . 1135 
Mechanim of Protoplasmic Movement. By Prof. William Seifrzz 1136 
Obituary : 
H. A P. Jensen, By Prof. J. A. Steers 1r» 
News and Views . è - š . 1139 
luc Scrence and Technique $ * " . $143 
Library peration in Great Britam . IM- 
Bridah eee and: Allied induere near oh Ama od: Report iias 
baence In Government Services . . : s . 1146 
The of Bond-Energy. By Dr. R. J. Gillespie, 
Dr. G. A. Maw C. A. Vernon ; , 1147 
8 Forma of Fibrous Procens and Synthetic By 
Dr. C. H. Bamford, L. Brown, Dr. A. Elboct, W. E Hanby and 
L F. Trotter s y r : 1149 
Qr ars et er tie: Funne. Nuciaotdss in. Ribonuciate 
Acds. . R. Whrefeld and Dr. Markham; Dr. Leon A. 
Heppel, Dr. Roy Markham and R. J. Hilmoe z š . U5! 
Lecters to the z Y 
E . À. Chariesby and M. Ross 1153 
‘After-effect’ In Aqueous Solutions of Deoxyribonucielc Acid 
1 with X-Rays—Malcolm Danieis Df. George 
Scho'es and Dr. joseph Wars.” x 1153 
Effect of Nitric Oxide on the Thermal Decomposition of Ethyl 
Nitrata.—Dr. F. H. Pol H. S. B. Marshall and A. E Pedier 1154 
Oscillatmg Droplea.—]. B. and H. R. C. Pratt . US 
Electronically controlled Spectrographic Spark Source.—Dr. 
A. Bardock. . d P x . M56 
Effect of Continued Iron Adminstration on Growth.—Dr. 
. A Naim . ; 1157 
on Lymphocytes of loninng Radiztion.—Prof. R. J. V. 
Pulvertzft, O.B.E, C. W. Wilson and Howard E 1157 
Effect of Acetoacetate on the Sucanic Acid Systen.— 
Prof. M. C. Neth and Y. G. Hatwalne . 1158 
Filter-Paper Drak —Prof. K V. Girt 1159 
of Unneutralized In Paper 
of Sugara—Blanche D. E. [hard E 1169 
of some Precursors of Adrenaline by Paper Chroma- 
Se ye ted ae aod Dr. G. B. West a 1160 
Occurrence roxytamine In Lake Vaters &s en Intar- 
in uction of Nitrate —Mocoharu 
Tanke. n $ à e > . 1160 
Asexual rodec lon In Pygosjuo elegans Claparède (Polychoeta 
prani en iarta Ma A ? i ; sitat rii 
A Gene for Sensitivity In Rice linked with Apicu 
Colour.—Dr. F. Chandrarztna, M.B.E. . a K 1162 
Contamination of Azctobscter chroococcum by Gram-negative 
Rods,—-Ernest A. Gray " 1163 
and Retated Forms.—Dr. S. M. Marshall, 
A. P. O'r afd C. B. Rees 1163 
Life-history of n Cobbold 1856 —Dr. $. Brian 
Kendall and J. W eo 1164 
A Method for the Bulk Growth of a Parseitic Protozoan.— 
Excess of Molybdenum ly Harbaga as a Possible Contributory |! 
um a 
Factor In Equine Osteodystropha.—Dr. T. Walsh and Dr. L. B. 
O'Moore . . . . . . . 1166 
for infiltranon of Liquids into Lesves.—Arwyn ité 
Inherttance of Minor Colour Vimion Vartatons.—Dr. R. W. 
Pickford . ; $ 3 . A A . . . 1067 
Predaciocs ulto Larvsm —james G. Hakrow . 1167 
Recent Scientific Technical Books š x Supp. vfi 





Editoria] and Publishing Offices of. '' NATURE ” 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2 
Telephone Number. Whitehall 8631. Telegrams: Phusas Lesquare London 


Annual gus oho £6, payable In advance, 
postage pald to any part of the world 


Advertserments only should be addressed to 
T. G. Scott & Son, Ltd., Crown House, 1497147 RAD Scrat, London, W.1 
Telephone Number? Reagent I 


All nights reserved. Registered as a newspaper at the General Post Office 


EDUCATION IN AFRICA 


HE recent report of the Parliamentary and 

Scientific Committee referred to a memorandum 
from the Oolonial Sub-Committees deeling with 
questions relating to education, agriculture and 
fisheries, health, forestry and the future of the 
Colonial Development and Welfare Fund, in which 
the dependence of Colonial developmeht on the 
application of modern scientific knowledge in the 
utilization of natural resources was emphasized. This 
in turn depends very largely on the technical com- 
petence of the indigenous populations and their 
ability to participate in the process, and it ig from this 
point of view, quite as much as from that of political 
development, that the study of educational policy 
and ‘practice in British Tropical Africa recently 
issued by the Nuffield Foundation and the Colonial 
Office is of outstanding interest*. It includes the 
reports of two misions, one, led by Mr. A. L. Binns, 
to East and Central Africa, and the other, led by 
Dr. G. B. Jeffery, to West Africe (both of which were 
financed by the Nuffield Foundation), and the record 
of the proceedings at the s t conference at 
Cambridge in September 1952, of which Sir Philip 
Morris was chairman. An analysis of the reports is 
printed elsewhere in this issue (p. 1134). 

The Cambridge conference, at which the Colonial 
Office and the United Kingdom were represented, 
cons.sted mainly of representatives of Colonial 
territories, chiefiy in territorial teams forming an almost 
complete cross-section of the educational world of 
British Africa. It was the first occasion for a review 
of the whole groundwork of education in Colonial 
territories by those conoerting it since 1925, when 
& general policy for British education in Africa, 
based upon the work of the Phelpe-Stokes Commis- 
sions of 1920-21 and 1928-24, was outlined in a 
"Memorandum on Educational Policy in British 
Tropical Africa’; ıt was thus also the culminating 
event in a lang proceas. Soon after the War, it was 
realized that, i view of political changes, the extent 
to which education was becoming rooted in African 
sou, and the urgency of some problems in educational 
policy and affairs in Africa, needed careful review 
and, in many respects, to be thought out afresh. 

The approach favoured was more intimate and less 
formal than that of a Royal Commission. The small 
groups of experts who, under Mr. Binns's and Dr. 
Jeffery's leadership, visited Africa were able to 
initiate In each territory they visited discussions 
fundamental to the problems of each particular 
territory. The two reports they prepared formed the 
besis for the conference discussions,. and for that 
purpose the conference was divided into five groups 
in which education was discussed from the different 
vantage pomts of responsibility and control; the 
expansion of the educational system; the teaching 


profession; organization and curriculum; and 

education and the adult. 

* African Hducation: a § of Hdu 
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The purpose of the conference was not to make 
policy which should thereafter be imposed upon the 
territories which were participating, or to fix a 
common pattern of education on & considerable 
proportion of a vast contment. It did not seek to 
pese general resolutions. Ita object was to place on 
record the best views which could be formulated and 
expressed, so that hereafter those responsible for 
shaping policy or carrying ‘out educational work 
should find in the record of the conference opinions 
and conclusions which had been refined by discussion 
but which had not been preased into uniformity. 
As Mr. Oliver Lyttelton writes in his foreword, the 
volume poses the problem of education as a challenge 
and & stimulus to education, and it may well point 
the way to fresh advances. Moreover, unlike the 
reporte of the PhelpeStokes Commissions, the 
conclusions of which were limited to speoiflo territories, 
the Binns and Jeffery reporte present conalusions 
of general validity even where they were not specific- 
ally adopted by the conference. 

Throughout the work of the two groups which 
visited Africa and of the subsequent conference, the 
method adopted was devised to ensure that the 
wisdom and experience of those in the fleld were 
freely drawn upon in any oonolusions which might 
be reached,‘and that the processes in which they had 
participated might have the maximum chanoe of 
being relevant and fertile. Certain limitations were, 
however, placed upon the study. It was limited m 
the first place to the education of Africans; and 
higher education, apart from a brief section on 
university education, so far as affecting the work of 
the schools and the training of teachers at Makerere 
College, was omitted, because the ground had already 
been covered by the Asquith and Elliot reports and 
because university policy in Africa is under constant 
review by the Inter-University Council Furthermore, 
the development of higher technical education is ex- 
cluded for similar reasons, and technical education is 
only considered in connexion with different types of 
secondary schools and with the needs of industry. 

These limitations do not seriously detract fram the 
interest of the report for the scientist as such. With 
the general approach rather from the point of view 
of what needa to be done than from that of 
the available resources and the besb means of dis- 
tributing them, the report is concerned above all 
with the foundations on which higher education, both 
at the university- and the technical school-level, can 
effectively ‘develop. It is concerned, too, with the 
conditions in which the services of the technician, 
the technologist and the university graduate can be 
moet effectively utilixed and, by implication rather 
than by precept, it gives a good deal of guidance as 
to the right priorities to be adopted where means 
are straitened and some choice of objectives has to 
be made. The Binns report went so far as to suggest 
that the churches engaged in educational work in 
Africa should consider very seriously whether some 
of their thought, energy and control should not give 
place to & larger efforb in the education of adulte, 
and by this it included the preaching and praotioe of 
the Ohristian religion. 
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This suggestion that the churches should &bando: 
their thousands of amall scattered ‘bush’ or unaide 
schools and divert the money and energy thus free 
into the channels of adult education was not en 
dorsed by the conference. Nevertheless, it wa 
generally agreed that more could be done to enoourag: 
and oo-ordmate the work which the churches ar 
doing in the field of informal education, either by 
association with official training schemes or by 
participation at the advisory level in national anc 
regional planning. The suggestion, moreover, illus 
trates two dominant characteristios of both reporty 
and of the subsequent conference discussions, namely 
the belief in the necessity of & spiritual basis of al 
education, and the insistence that a fully compre. 
hensive educational system cannot be developed ır 
isolation from the development of central and loca 
instututions of government. 

The Binns report, for example, claims that the 
situation in Africa amounts to a moral orais, anc 
suggests that Governments in East and Central Afric: 
should abandon ther attitude of neutrality in relatior 
to religion. A public statement on a belief m the 
necessity for a spiritual basis for education in itt 
widest sense would encourage those already at work 
and provide inspiration for fature development. Botk 
reports, however, agreed in emphasizing the import- 
ance of building up moral leadership. The Jeffery 
report suggests, for example, that it would be & great 
contribution to progress at this critical stage if those 
upon whom the responsibility for moral leadership 
resta could come to & clearer realization of what they 
have in commoy in their appreciation of the fanda- 
mental human values. “Tf leaders in all branche 
of African thought could come together in a united 
and public testimony of fundamental values they 
would make a lasting contribution to education or 
the West Coast.” 

The Jeffery report urges further that the mora 
progreas of any people depends partly upon the 
vision and vigour of ita prophets, but more upon the 
example of those men and women who, by reason oi 
consistent and faithful lives, are judged worthy by 
their fellows. This passage, insisting on the relatior 
between morals and character training, was quotec 
with approval by one of the study groups at the 
conference ; but the most impressive feature of thc 
conference proceedings is the unanimity of al 
five study groups in their reporta that educatior 
must not be purely secular but must have a spiritua 
basis. This basis oen only be assured if religious 
bodies are formally associated with governmen 
bodies in the control of education, and furthermore 
if traming colleges are staffed with those of such hig! 
moral character as will fit them to exercise a soum 
influence upon their students. 

This first point, moreover, is linked up with the 
second, for, as the Jeffery report points cut, character 
is trained in the exercise of responsibility, and i 
the developing society of West, East or Central Africo 
to-day, & prime problem is to determine the appro 
priate measure of resepomsibility that oan be given ai 
any particular moment im relations between chil 
and teacher, between teacher and institution, anc 


VOL 171 


June 27, 1953 


between institution and local or central government. 
To the extent to which this is wisely determined, the 
effectiveness of education both as an instrument of 
stability and of change largely depends. Itis to be 
noted, for example, that the Binns report points oub 
that education is inseparable from life, and urges the 
closest co-operation between the departments of 
education and agriculture at all levels; in con- 
sequence, while it recognizes that scholarship is of 
first-rate importance, it advocates reoruiting an in- 
creased number of Europeans for the African educa- 
tion service primarily with the view of their ability to 
inspire in their pupils a deep and abiding affection 
for rural life and the things of the countryside. All 
practical work in the schools, moreover, should have 
a real meaning to the pupils, and should never be 
allowed to become mechanical drudgery. 

The vision of education which inspires these reports 
is that of the united concern of a people for the right 
upbringing of its children and the improvement of 
ita national life. Suocceas depends upon the oo- 
operation of parents, teachers, administrators, leaders 
in public affairs and of all who care for the future of 
their country. An essential element in it is to pro- 
vide full opportunities for creative activity ; and to 
the extent to which it moulcates also that respect for 
truth, which is the characteristic educational value 
of science, it oan play an essential part in developing 
the senss of common citizenship—a sense which 
experience has already shown is developed not so 
much through political institutions themeelves as 
from participation in some kind of leisure-time 
education or activity that exacts loyalty and de- 
mands enthusiastic endeavour. What is sought is, 
in effect, a more liberal education for Africans based 
on their own African environment and on their own 
way of life—an education, as the Binns report puts 
it, designed to enable Africans to understand their 
environment and to lead the most complete life that 
is possible in it. 

The emphasis on the spiritual basis of education 
is strongly reflected in all that is said about the 
training of teachers. The importance of quality here 
is stressed as much as, if not more than, the need for 
keeping education keyed with the traditions and 
needs of the people concerned. The supply of teachers 
lies at the very heart of the educational problems of 
the West African coast regions ; but the Jeffery report 
nevertheless maintains that raising the educational 
standard for admission to training is one of the most 
urgent educational needs. An increase in the number 
of really good teachers should be the spearhead 
of educational progres, and there is no single aim 
in which effort could be concentrated to greater 
wedvantage. 

This reflecta the conclusion of Lord Hailey’s 
“African Survey", that the mos preesing need in 
popular education in British territories is the im- 
provement of standards of teaching and better means 
sof control. The Binns report likewise suggests that 
in the teachers’ training colleges is to be found the 
remedy for many of the seriqus weaknesses in African 
wxducation ab present. In the teachers’ training 
collegea, as well as in schools, it suggesta, a moral 
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code should be inculeated by the active formulation 
of good habita and the development of a strong 
community life. The staffs of training colleges 
should be selected as examples of what their students 
should become, and morality should be preeented to 
students as a matter of principle and of service to 
the community, while greet attention should be paid 
to fostering “initiative and responsibility". The 
recruitment, conditions of service and training of 
teachers are discussed at same length in this report, 
and were also considered by one of the five study 
groups at the subsequent conference; nor was there 
difficulty in reaching agreement on the main aspects 
of policy. 

The pointa which received general support were 
not, in fact, new, and what is most noteworthy about 
them is rather the sense that they are essential, and 
that if governments really wish to encourage the 
development of education they must break down 
whatever obetacles have hitherto prevented action 
along the lines mdicated. Some of these pointa, 
notably that about continuity of staffing, are pecu- 
liarly matters for government action: attention is 
directed throughout this report to the harm which 
is done when teachers are moved to suit the admun- 
istrative convenience of an education service without 
regard to the effect on the teacher or the institution 
concerned. Besides this, there is an equally note- 
worthy sense of the way in which the traming of 
teachers should be in line with the needs and the 
development of the community. For example, it is 
recognized that any distinctive African contribution 
to the world must be based on the African’s love and 
respect for the mental inheritance of his people, much 
of which is enshrined in language. There is warning 
against the danger of discarding good values from 
tribal life, while taking from Western culture, not 
its spiritual strength but ita materialistic weakness. 
With the insistence on the necessity of a good general 
education as a basis for suqceesful technical education 
goes that on the need for & close connexion between 
technical education and imdustry. Likewise, it is 
recommended that technological education should be 
developed to keep pace with industrial expansion 
and to enable Africans to make their maximum con- 
tribution as skilled wdrkers in accordance with the 
opportunities available in each area ; and in view of 
the great importance of agriculture in African life, 
agriculture should be strongly represented both in 
teaching and research at the university-level. Atten- 
tion is also directed to the practical help which could 
be given to educational policy and practice by such 
university studies as those at Makerere College into the 
causes of wastage in the schools, or at the Institute 
of Education into intelligence testing as applied to 
East Africa. 

In all this is implicit the belief that administrative 
advance must come to terms with political realities. 
If Africans are to find adequate expression for their 
new hopes and aspirations, they must have oppor- 
tunities for serving the public imteresta of their 
country in their immediate communities. Real 
service, moreover, needs an element of responsibility, 
and participation in locel affairs is both a present 
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servico and a preparation for the larger services 
which the future will require of them. Here there is 
also recognized the danger of a dichotamy between 
the literate young and illiterate elders. Same means 
must be found of ensuring that same at least of the 
older generation are carried along with the general 
movement. 

This is one reason for the report’s emphasis on 
what it terms ‘informal’ or adult’ education, rather 
than mass education, though the methods used may 
be both formal and mformal;. and its importance 
appears again in the report recently prepared by the 
Hansard Society* on problems involved in developing 
parliamentary institutions in Colonial territories. 
The other main reason for such emphasis appears in 
regard to finance. Both the Binns and the Jeffery 
reports urge that the proportion of government 
expenditure which is devoted to education requires 
increasing ; but the study group at the conference at 
Cambridge which considered -the expansion of the 
educational system paid little attention to the 
question of finance, and the conference as a whole 
did not appear to come to grips with the real issues 
~ here. It was left for one of the speakers in the dis- 
cussion to suggest that in present circumstances the 
expansion of education is an emergency problem and 
must be treated an an emergency basis. Eduoation 
should not be regarded merely as one among a number 
of services which compete for whatever share of the 
revenue remains after providing for justice, com- 
munications, administration, the national debt and 
other essentials. 

Perhaps the great value of the whole report on 
African education may lie in ite demonstration that 
education is an essential service and that, as the 
Binns report pointe out, “if it is deprived of the 
means to do its work well, ell the departments will 
suffer", If education is to receive not merely ita 
present ten or twelve per cent of the revenue but a 
greatly increased allocation, this point must be 
clearly understood both by the Government itself 
and also by the community on whose support that 
government resta. To the extent to which educe- 
tional developments are supported from Oolonial 
Development and Welfare Funds, it is important that 
publie opinion in Great Brithin should also under- 
stand. what is involved. It is, however, of increasing 
importance that in those territories in which Africans 
themselves are associated with administration and 
government, there should be.a clear understanding 
of the whole nature of educational policy and its 
Telation to the needs of the community, and of the- 
effort and sacrifices which are required to pursue 
consistently & policy of expansion which will meet 
African needs. 


There is much else of great interest in this report. . 


It is constructive as well as critical. It puta its 
finger firmly, as did Dr. G. B. Jeffery in an earlier 
report, on the weaknesses and dangers of the exam- 
ination system, and it shows very clearly how valu- 
able is the help which the British universities and 
- * Problems of 
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individual teachers from Great Britain could give in 
meeting African needs in this field. It is as clear 
as from the Hansard Society’s report already men- 
tioned that, unless such help is forthcoming, and 
unless the governments concerned face the problema 
set out here with determination and a sense of 
urgency, there is little hope that parliamentary 
institutions will either develop or function in the 
Colonial territories of Africa. Political progress can- 
not be isolated from economic, social, cultural and 
spiritual progres. Even in such a comparatively 
advanced democracy as Britain, a primary lesson of 
a satiafying education, namely, that there are no 
civic rights without civic duties, and that lberty 
can only be earned, has been imperfectly learned. 
Educational policy and practice in Africa are of 
supreme importance, because their adequacy and 
efficacy determine both the standards of administra- 
tion and the effectiveness of whatever forma of 
democratic institutions may be adopted, the function- 
ing of the whole organization of government, the 
reality of co-operation in the tasks of government at 
local and at central levels, and equally the pace of 
economic and social development upon which the 
welfare of the society depends. The report on African 
education sounds the right note of urgency and in- 
dicates practical steps to be taken. That fram the 
Hansard Society does not merely put the issue in 
ita true perspective; it also indicates substantial 
reasons for believing that the parliamentary system 
may yet succeed in'the Colonial world, and that 
the educational effort which Britam as well as the 
Colonial peoples is summoned to make in Africa may 
be undertaken with confidence. 


PLASTICITY UNDER PRESSURE - 


Studies In Large Plastic Flow and Fracture 
With Special Emphasis on the Effects of Hydrostatio 
Pressure. By Prof. P. W. Bridgman. (Metallurgy and 
Metallurgical Engineering Series.) Pp. x+ 362. (Lon- 
don : McGraw-Hill Publishing Co., Ltd., 1952.) 72s. 6d. 
URING the past twelve years or 80, Prof. P. W. 
Bridgman has been making experiments on the 
plastic flow and fracture of metals, and other solids, 
when these are subjected to large hydrostatic pres- 
sures (for example, 450,000 Ib./sq. in.) superposed on 
the stress system that aótually causes flow and 
failure. The starting-point for the work was his 
discovery, just before the Second World War, that 
the ductility of ordinary steels increases enormously 
in the presence of such high pressures, the reason for 
this being of course that, w. the hydrostatic stress 
squeezes the atoms together, so that fractures cannot 
start inside the body, it does not stop the atoms 
sliding past each other. It appeared likely that this 
discovery would shed light on the unusual behaviour 
of armour plate under high-speed penetration, par- 
ticularly since ıt was known that the stresses developed 
around the nose of a projectile durmg penetration 
are of a similar magnitude ; and these considerations 
led Prof. Bridgman to begin s systematic investigation 
of the effect, under tha sponsorship of the United 
States National Defence Research Committee and of 
the Watertown Arsenal. 
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Much of this work was written up during the War 
in government reports. These have now been declared 
available to the public, but still remain largely 
unknown. As for the’ rest of the work, only & part 
of it has been recorded and published until now. A 
result of thia poor publicity is that some of the 
experiments have already been duplicated by other 
people, unaware of their existence. To remedy this 
situation, Prof. Bri has written the present 
book, in which he has collected together the work 
into & coherent and easily accessible form. 

It is an unusual book, not only for what it contains 
but also for how it is written. Presented in & very 
personal style, in which the first person singular is 
often used, it amounts almost to & highly polished 
log-book of the &uthor's researches. In places there 
are acoounts of historioal details, not only of the upe 


of these latter is meant for him, that the experimental 
details are for those about to make similar 
researches, and that the negotiations have been 
brought in only because the author wished certain 
facts about them to be placed on record. 

To set against the tedium of these passages, the 
general story of the experiments makes fascinating 
reading. Chapters are included on the tension of 
steel under hydrostatic pressure, on similar experi- 
ments with other metals and various mineral sub- 
stances normally considered brittle, and on two- 
dimensional tension, compresion, brinell indentation, 


punching, wire drawing and extrusion, all under ’ 


hydrostatio pressure. The effect of external preasure 
on cavities is studied with several materials, and 
various other experiments-are described dealing with 
large strains in one-dimensional and two-dimensional 
compression, and in torsion and shear. Finally, an 
account is given of the effects of prior deformation 
under one type of stress system on subsequent 
behaviour under other types. Theoretical analyses 
of stress distribution, including that at the neck of a 
tensile specimen, are made at various places through- 
out the text, and in these the author’s exceptional 
hysical intuition guides him surely over otherwise 

Fue routes to some very reasonable solutions. 

Only & tew of the many interesting pointa can be 
mentioned here. Chapter 4 describes an extremely 
ingenious method of making tensile tests, under 
hydrostatio , which dispenses completely 
with shoulders at the ends of the gauge-length and 
80 avoids their associated stress concentrations ; this 
is essential when making tensile tests on brittle 
substances. In Ohapter 5 it is shown that, under 
high compressive streases, single arystals of alumina 
deform plastically on slip planes; the a of 
the deformed orystal in the photograph of Fig. 62 is 
etrikmgly reminiscent of that of a compressed zino 
crystal that has been deformed by kinking. The 
p ductility whioh can be obtained under high 

ydrostetio pressures is demonstrated in numerous 
ways. One of the most interesting of these is in wire- 
drawing, where reductions in diameter and intensities 
of work-hardening can be achieved that far 
ordinary experience ; there is surely the basis of an 
unportant industrial prooeeg here., 

To conclude, this is & book which will undoubtedly 
prove most valuable to those concerned with the 
mechanical properties of solids under extreme pressure, 
whether in.& laboratory, & forge, a mineahaft or an 
wmoured fighting vehiole. A. H. COTTRELL 
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FOURIER SYNTHESIS OF CRYSTAL 
STRUCTURE 


Fourlersynthese von Kristallen und Ihre Anwen- 
dung In der Chemle 

Von Prof. Werner Nowaoki. (Lehrbücher und Mono- 

graphien aus dem Gebiete der exakten Wissenschaften, 

Chemische Reihe, Band 6.) Pp. 287. (Basel: Verlag 

Birkh&user, 1952.) 384.80 Swiss franos. . 


HIS book, on the use of Fourier series in crystal 

structure analysis, is the outoome of lectures 
given by Prof. W. Nowsoki to advanced studente 
during the summer and winter sessions of 1948-49. 
The author presumes some knowledge of orystal 
structure is on the part of the reader, thus 
making it an advanced text-book on the subject. 
Although the information given is not more recent 
than 1949, there are copious lists of references to 
each section, which makes it an excellent reference 
book to the teacher, the research worker and the 
student in X-ray crystallography. 

The book is divided into two perta, each of which 
might be brought under the more general headings 
of structure determination and technical aids for 
computation, respectively. The first seven sections 
of Chapter 1 are taken up by an introduction to 
Fourier syntheses and, by using Lonadale’s “Tables”, 
the author derives the structure factors and the 
electron density expreasions for the space groupe 
P2,/o, P2,2,2, and Pra. The &ccuraoy of determining 
atomic positions is next taken up in relation to errors 
arising from the termination of series effecta with 
appropriate corrections. The author, however, i8 not 
in favour of applying an artificial temperature factor 
to the observed F-values since, as he rightly points 
out, such corrections tend to introduce more errors 
than those they were intended to eliminate—namely, 
the diffraction effecta of an abruptly terminsted 
series. A discussion follows on methods of refinement 
which inolude Bragg-Lipeon structure-factor graphs, 
molecular transforms, differential synthesis, and 
methods of least squares and . 
last two sections of the chapter, whioh should have 
appeared earlier, form the basis of structure analysis. 
Determination of &beolute |F|-values are discussed, 
including the use of Wilson’s very useful statistical 
method, and lastly & brief survey is carried out 
of the more usual methods of phase angle determ- 
ination—namely, trial and error methods, the 
use of isomorphous #eplacements and the heavy 
atom technique, the use of Harker- r in- 
equalities, Buerger's implication diagrams and the 


LI 'ü eye’. 
Nene 1 of tiie büd D oiadi by-6 detéod 
treatment of Patterson syntheses, with sections 
dealing with its extensions in the form of Harker and 
Buerger syntheses, respectively. A full demoription is 
given of space-group determination using Buerger 
syntheses, and Table 19, incorporated as a booklet, 
gives the hundred and twenty extinotion groups 
useful for space-group determination. These two 
form the basis of this book. It is rather 
unfortunate that it appeared at a time when some 
significant advances were being made m the technique 
of structure determination, three examples of which 
may be quoted. First, Wilson’s statistical methods 
used as aids in space-group determination are now in 
general use and possibly supersede the methods sug- 
gested by Buerger syntheses. Secondly, (FeFe) 
syntheses and differential syntheses are likely to be 
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used to & greater extent for the accurate location of 
atomic centres rather than the method of steepest 
descents. Thirdly, Lipson and Taylor's development 
of optical methods for viewing molecular transforms 
and for the determination of phases has given a 
new turn to our concepts of structure determination. 
Nevertheless, these recent developments do not in 
any way diminish the usefulness of this book. 

The second part of the book deals with methods of 
calculating Fourier ‘series and structure factors. 
There is & full description of the Beevers-Lipeon 
method, and brief references are made to other 
electro-meohanioal aids, of which the Hollerith 

-card technique has oome to be widely used. 

The book as & whole is well produced, well indexed 
and well referenced. It is to be hoped that Prof. 
Nowaoki will bring out & second edition in which are 
incorporated the more recent advances, thus 
tothe merit Or an älready nsafnl book whioh canbe 
fully recommended, C. H. OARLISLE 





PHYSICS MONOGRAPHS FOR 
STUDENTS 


f Fundamentals of Thermometry 
By J. A. Hall. Pp, 48 


Practical Thermometry 
By J. A. Hall. Pp. 5l. 


Soft Magnetic Materlals used in Industry 
By A. E. DeBarr. Pp. 62. 


The Magnetic Circult : 
Powder Corea, Ferrites, Permanent Magnet Materials, 
and Miscellaneous Magnetic Materials. By A. E. 
DeBarr. Pp. 62. (Monographs for Students.) 
London: Institute of Physics, 1958. 6s. each. 

HE Institute of Physics by ita various pub- 

lications, particularly the Physics in Industry 
series of monographs and the monthly journal, the 
British Journal of Applied Physics, has greatly 
advanced the study and development of applied 
physics and provides the industrial physicist and 
research worker with up-to-date factual information. 
The proper training of applied physicists, a matter 
of paramount importance, has also occupied the 
attention of the Institute, and it issues National 
Certificates in applied phygios jointly with the 
Ministry of Education and the Scottish Education 
Department. However, the usual text-books on 
physios are not primarily concerned with the practical 
applications and with instruments, and thus the 
Institute has started to publish a new series of 
‘Monographs for eges le i ocio been gpeoially 
written for general is Sapere 
courses for the Higher National Certifloate in appli 
physics; these books constitute & valuable and 
important contribution to the literature of applied 
physios, and a stimulus and aid to the student. 

The first four volumes in this series are remarkable 
for their excellence in content and production. The 
graphs are particularly clear and easy to read, though 
some have suffered from over-reduction. 
“Fundamentals of Thermometry”’ and ‘Practical 
Thermometry’’ are companion volumes: in the 
former attention is concentrated on the International 
Temperature Scale, and in the latter the instrumenta 
and techniques described are largely those recom- 
mended. by, or used at, the National Physical 
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Laboratory, where the author is a senior Sinaia: 
scientiflo officer and is actively engaged in the testing 
and development of ture-measuring instru- 
ments. ‘Soft Magnetio iala used’ in Industry" 


‘and ‘The Magnetic Circuit" are ‘also 


com 
Solma and oy ones Whe pier cae bamad Dy 
these titles, it is perhaps well to add that the physical- 
basis of, and introduction to, magnetio properties is 
given in the first of these two monographs, while in 
the other are details of powder cores, ferrites and 
other magnet materials. The domain theory of 
ferromagnetism, antiferromagnetiam and Tert 
magnetimm all receive adequate treatment. 

The monographs sre short but handy bookleta in. 
stiff paper covers ; they should have a wide circulation. 

B. WEINTEOUB 


D.C. ANALOGUE COMPUTERS 


Electronic Analog Computers (D-C Analog Com- 
puters 
By Dr. Grenino À. Korn and Theresa M. Korn. Pp. 
xv+378.. (London: MoGraw-Hill Publishing Co 
Ltd., 1952.) 59s. 6d. 
E boule ie ee analogue 
computers of one class only, pamely, those in 
which the variables are represented by voltages and 
in which the circuits are di led throughout. 
The authors are primarily oo with the use of 
such machmes for solving seta of ordmary differential 
equations in Which time can be used for representing the 
independent variable. There is & section dealing with 
machines for solving seta of simultaneous algebraic 
equations, but this subject is not dealt with at length. 

The authors are much too concerned with practical 
details of design to attempt to define the fleld in 
which D.o. analogue computers are of use, although 
they wax enthusiastic on p. 3 about a computer wired 
up from scrap parts on a ‘bread-board’ in two hours 
at negligible cost and ready to furnish needed 
information with fair accuracy. But it is clear from 
the book that the authors have been primarily oon- 
cerned with the use of analogue computers in aircraft 
design, both for investigating the behaviour of servo 
systems, non-linear damped oscillators, eto., and also 
ee for example, in the testing of wuto- 

ota when & computer ‘can be used to simulate the 

viour of an aircraft. In these applications the 
main dr&wbeok of analogue ‘poor and 
uncertain accuracy which falls -to nothi 
when the magnitude of the variable consi 
changes by a large factor—is not greatly in evidence. 
duis Sey ee tho Teana eoe 

who understand the working of the oom- 

puter and know when the resulta given are likely to 
be trustworthy. I am not sure whether the authors 
would agree analogue computers are leas useful 
for dealing with differential equations which arise 
in more mathematical oontexte—for example, in 
theoretical physics. 

The greater part of the book is concerned with 
theoretical and practical aspecte of the deeign of 
D.C. liflers, integrators, differentiators, multi- 
Thae. fünokion rs and other computing 
circuits. This part of the book is admirably practical 
and should be of use to anyone with the 
design of electronic devices which include computing 
elements. The section oh the choice of scale factors 
should similarly be of interest to users of analogue 
computers. , 4- V. WILKES 
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SemImicro Qualitative Analysis 
By Prof. Paul Arthur and Prof. Otto M. Smith. 
(International Chemical Series.) Third edition. Pp. 
xi+285. (London: MoGraw-Hill Publishing Co 
Ltd., 1952.) 34s.. ] 

HIS book is intended to provide an elementary 

course in inorganio qualitative analysis on the 

semoi-micro scale, covering the commoner oetions and 
anions, but exoluding separations in presence of 
phosphate. Ten n roughly half of the text, 
give an outline of the th involved, each being 
followed by a series of questions for the student, and 
including, where relevant, typical worked examples. 
The remainder gives a survey of teoh- 
nique, clearly illustrated by diagrams, followed by 
analytical sahemes for cations and anions. Each 
tabular scheme is preceded by a brief general survey 
of the reactions of Hho i ions included, and followed by 
a series of notes on the experimental procedures. 

The analytical achemes for the oations follow 
mainly the classical pattern, but a useful alternativo 
method for the analysis of the iron group, based on 
& modified Ford-Williams separation of manganese 
and chromium, is given. This should minimize 
adsorption errors such as occur in the usual hydroxide— 
sulphide method for this group. The tabular schemes 
are clearly get out, and the accompanying notes cover 
most of the difficulties likely to be met with by 
students without overloading the text. Confirmatory 
tests for particular ions are based, as they should be, 
mainly on the oorreot carrying out of the separation 
procedures, but a short section lista alternative 
special reagents for use in doubtful cases. 

The practical section is evidently based on labor- 
pu ee ee ee eee 
text, this, together with the appended notes, 
makes the book & reliable introduction to the theory 
and practice of qualitative analysis. J. A. Mam 


Bibliographie des langues aymará et kicua 
Par Paul Rivet et Georges de Créqui-Montfort. 
(Université de Paris: Travaux et Mémoires de 
l'Institut d'Ethnologie, Tome 51.) Vol. 1 (1540— 
1875); pp. xlii+ 500; 3,200 francs. Vol. 2 (1876— 
19815); pp. v+656; 3,500 franca. (Paris: Institut 
d'Ethnologie, 1951-52.) 

HESE two volumes, which are & product of forty 

years of work, comprise & list, with short critical 
notes on each item, of Burg ated everything which 
was printed in Quichua and from the Spanish 
Conquest down to 1915; an: aithcugl the authors 
invite additions and oarrestions, it is unlikely that 
they have missed anything of importance. The title 
pages of & good many of the more important works 
are reproduced in facsimile, and an index is promised 
but has not yet appeared, so it will presumably follow 
in & subsequent volume. 

The introductory chapter is brief, and, besides 
describing the objects and scope of the work, it seta 
the stage by giving a short account of what the 
authors conoeive to Lave been the general linguistio 
situation during the time of the Incas. ln the oourse 
of thus they repeat some statements with which many 
linguists disagree, but they themselves streas the 
mmature state of linguistio studies of South Amerioa, 
so this need cause no surprise. Most of the material 
is connected with the e ization and religious 
instruction of the Indians, in the nature of things 
little can oome from native sources, so a relatively 
large proportion of this chapter is devoted to & dis- 
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cussion of the original MSS. of the native drama 
Oll&ntay. 

Having heard Prof. P. Rivet introduoe and present 
these volumes to two recent international oongreasea 
—the Peruvianista in Lima, and the Ámericanista in 
Cambridge—lI can testify to the enthusiastic reception 
which they have already received from 2 
scholars, and have no doubt that they will be o 
warmly welcomed by all who are concerned wi 
historical and linguistic study of South reden 

G. H. 8. HNELL 


Automatic and Manual Control 
Papers contributed to the Conferenoe at Cranfleld, 
1951. Pp. xi+684. (London: Butterworths Scientific 
Publications, Ltd., 1952.) 50s. net. 

ACH paper in this volume is & contribution to 

fundamental design technique, and as such would 
merit eoientiflo publication, ın one form or another, 
in the usual way. In oonsidermg & symposium 
of such papers, however, the questions which arise 
are: Is the publication of the collection, as a whole, 
worth while, and does it fulfil the objects which tho 
editorial committee set itself? Acoording to tho 

, the volume is intended as & work of referenoo 

or those engaged in control equipment design, and 
also as a book which might valuably assist thoeo 
possessing a general background knowledge to branch 
out into more specialist flelds. It must suffer, as a 
work of refarence, by its very structure, which makes 
it impoenible to use as & normal referenced text-book ; 
nor can it be icularly comprehensive, as much of 
the basis of ign technique has to be taken for 
granted. To offset this, one has the advantage of 
the direct research experience of specialists, much of 
the material being & model of presentation, logical 
in sequence, lucid and well illustrated. Although & 
point has been made -of covering specially the 
mathematical techniques employed in the theory, 
and though wide in ita applied interesta, the work 
must prove & diffloult one for studente. This does 
not detract from ita inherent value, and in the class 
of published symposia it must certainly take a very 
high place. A. J. KENNEDY 


King Solomon’s Ring 
New Light on Animal Ways. By Konrad Z. Lorenz. 
ted from the German by Marjorie Kerr 
ilson. Pp. xxi+202. (London: Methuen and Co., 
Ltd., 1059.) 15s. net. 


x 


WE known ip scientific circles for his 
elaboration of the ‘releaser’ and ‘imprinting’ 
mechanisms in animals, Dr. Konrad Lorenz is now 
ing to interest a bigger audience in his life's 
work. In ‘King Solomon's Ring" he telle of insects, 
fishes, ravens, geege, jackdaws and dogs with rare 
insight arising out of great oreative powers allied 
to direct observations often oarried out in moet 
peinful and trying circumstances the like of which 
few naturalists have ienoed. As & result, Lorenz 
has stories to tell which, because of their very truth, 
grip the reader in wonder and admiration. Tho 
accounts themselves are embellished by & style of 
writing which, while never lees than soientiflo, is at 
once lucid and simple, as well as amusing thumb-nail 
sketches which have been contributed by the author 
himself. If the book has any blemish, it is that the 
remarkably fine chapter on jackdaws deserves a 
volume to itself. In the meantime, one gratefully 
weloomes this book which, of ita kind, has known no 
peer for many & year. T. H. H. 
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STOCK-TAKING ON ‘AFRICAN EDUCATION p 


URING the ten years of ite existence, the 


Nuffield Foundation has made a signal oon- 


tribution to the welfare of the British Commonwealth 
and Empire. Through ita fellowship and scholarship 
schemes many promising young men and women have 
been assisted to travel abroad from their own 
countries, to improve their knowledge and enrich 
their experiance, Dop ey ey en ee aor 
capable of peoples. the 
Foundation’ pubes Ned period, ita main Colonial 
policy was to provide material and social aids to 
ensure that selected scholars obtained the qualifica- 
tions which the Colonial Offloe deemed. necessary for 
the specific poeta in government service to which the 
scholars aspired. On their side, the Colonial adminis- 
trations undertook to absorb all successful scholars. 
They did not always honour this pledge. So, it is 
particularly gratifying to note the successful co- 
operation between the Nuffield Foundation and the 
Colonial Office which has resulted in the document 
under review*. 

The report on African education is in three parta, 
each representing a milestone in an endeavour which 
lasted two years. The first section is a record of 
the discussions and recommendations of the West 
Africa Study Group which spent the last six months 
of the year 1951 visiting the territories of Gambia, 
Sierra Leone, Gold Coast and Nigeria. The second 
part of the book deals with the deliberations of the 
team of- educational experts which visited Kast and 
Central Africa at the same tme. The work of these 
two study culminated in a conference which 
was held in 8 College, Cambridge, last September. 
E a Coo DERI. 
the third part. 

- Not since the Phelpe-Stokee Comimissions of the 
early twenties has so much thought ‘been given to the 
vital matters of Colonial education, or so many 
illustrious educationists been involved in the process. 
The East and Central African group consisted of Mr. 
A. L. Binns (chairman), chief educational officer for 
the Lancashire County Council ; Prof. B. A. Fletcher, 
director of the University of Bristol Institute of 
Education; and Miss F. H. Gwilliam, amistant 
educational adviser to the Secretary of State. The 
West African group consisted of Dr. G. B. Jeffery 
(chairman), director of the London University 
Institute of Education; Mr.,F. T. Arnold, HUM. 
staff inspector for secondary schools; Dr. Josephine 
Macalister Brew, educational adviser to the National 
Association of Girls’ Clubs and Mixed Clube; and 
Mr. E. W. Woodhead, county education officer for 
the Kent County Council. The meetings at Cambridge 
were held under the chairmanship of Sir Phili 
Morris, vioe-chanoellor of the University of Bristol, 
who, as Mr. Oliver Lyttelton states in his foreword to 
this report, must be oredited with & large share of 
the success achieved and the goodwill shared. A 
large delegation from the Colonial Office attended 
the Cambridge conference as visitors, and each of 
the Colonies and Protectorates affected sent official 
representatives and unofficial observers. Those from 
eat Africa falling in the latter pas were mainly 
palais holding the newly created portfolios in 
education, and the value of their contribution must 


* African Eduoation: a Study of Educational and Practice 
game, ipm Abt, opens at ie ual 
pacer gto ) Pp. 111 +187. (London : 


Colonial 
Agents for the Colonies, 1953.) Ss. 
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havo lam in their immense goodwill and large-hearted 
oo-operation. 

An interesting feature of the conférence at King’s 
College was the small number of formal lectures 
delivered ; and those that wero given came from & 
strange combination of authoritative sources : Prof. 
Margaret Read, professor of education and head of - 
the Department of Education in ical Areas, 
University of London, referred to world-wide impli- 
cations of the African education movement; Prof. 
B. W. Bigelow, Oolumbia University, New _ York, 
streased the need for co-operative action in sol the 
educational problems of Africa; and Sir John Maud, 
permanent secretary to the Ministry of Education, 
outlined the value of the British system of separating 
questions of party politicos from those which are 
purely educational. 

The terms of reference of the two teams of educa- 
tionists which visited Africa in 1951 precluded them 
from ee in detail not only the political 

in the territories under study, but 
also university work and development. Higher 
technical education was also not to be emphasized. 
The pointe covered included teacher 
elementary and secondary education, the relationship 
between government and voluntary agencies, financing 
educational projects, and the curriculum. These 
aspects were emphasized in the ‘working paper’ which 
was drawn up by the Advisory Committee on Eduoe- 
tion in the Colonies, and dispatched to East, West and 
Central Africa, prior to the visits of the 

The Jeffery and the Binns reporta are 
a number of fundamental ways ; eee dde hd 
is on broad principles, with occasional references to 
relevant details. The other consists of innumerable 
tiny dots placed together as in & half-tone reproduc- 
tion of & photograph. Of course, the issues were not 
the same and oould not possibly have been placed 
1n the same perspective. 

The East Africa group was faced with all the 
complexities of life in a British territory where Anglo- 
Saxons have made their permanent homes, side by 
gide with Asiatios and Africans. Their hands were 
further manaoled by being told to avoid educational 
matters appertaining to Europeans and Asiatios. 
Since Kenya, Uganda, Northern Rhodema, Tangan- 
yike and Nyasaland are no longer African lands, as 
such, but have been declared to be places where a 
life of partnership must be sought, as between mem- 
bers of the different races, any broad study of 
educational policy must take into consideration the 
different practices m vogue, and place them in a 
composite setting whioh alone oan truly reflect the 
status quo. It is the absence of such an approach 
that makes the Binns report so ing to read. 

The main thess of the Hast Africa Btudy Group 
would appear to be that Africa is an agricultural 
country, and we must do our best to make it remain 
80. We must educate the Africans for life ‘on the land’. 
Bo far as possible, the African must be made to pay 
directly for this education, in fees as well as in taxes. 
It does not matter if the central government spends 
several times as much money on education 
than on his. It does not matter if pean agri- 
culture depends for its productivity on African labour. 

If this is &coepted as the line of argument, then 
the recommendations of the Binns report begin to 
make sense—the first phase of primary education 
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should be curtailed from six years, as it is now, to- 


four years; aud the aim should be to give 50 per 
cent of all children of school-age four years schooling 
in the local vernacular. Swahili, which is the only 
indigenous lingua franca, should be discontinued in 
schools, and its place taken by relatively unknown 
local tribal It ghould be the aim of the 
educational orities to provide a further four-year 
oourse for 10 per oent of the school-age population, 
and four years secondary schooling for 2 per cant of all 
the children who should be at school. It is preferable 
to aite African schools not too near the towns. 
European supervisors should be placed over trained 
Afrioan teachers, for the time being. The prerequisite 
of a university degree for hig peid European 
teachers should sometimes be waived to make it 
casier to recruit men with an agricultural bent, who, 
by their presence in African schools, would inspire 
the ‘natives’ to become good farming folk. 

However, the report of Mr. Binns and his colleagues 
is valuable on account of the streas it lays on (a) the 
importance of research into those for example, 

, of African education which now appear 
baffling ; (b) founding teacher colleges of 100-200 
students, with practising schools attached; (c) the 
enoouragement of female education by relieving 
transport difficulties; (d) providing bedaheets, 
spoons, lavatories, and similar elements of prime 
necessity in boarding schools; (e) making teachers 
competent to teach Africans English in the inter- 
mediate and secondary schools ; (f) ereoting a suitable 
morel and religious basis to all education. Perhaps 
the most important—oertainly the “most wise— 
utterance in the entire report is the following: “The 
ideal school, if it were acosptable to parents, would 
be an interracial school. There are no insurmountable 
practical difficulties in the way of interracial education 
at any stage, but there are many difficulties in men’s 
minds. Initiatives in this direction must therefore 
be the pioneer efforts of individuals who feel a call 
to experiment in this fleld . . . and beoguge the task 
of government is ceased as racial tensions are eased, 
such initiatives ehould receive moral and financial 
aid from the Government”. One cannot help won- 
dering why this does not sppear in the official 
recommendations of the group. 

Dr. Jeffery and his co-workers, who are convinced 
that ‘‘the potentialities of the West African have 
been demonstrated by actual achievement”, had an 
easier taak. The PhelpsStokes Commission of 1920 
had a Gold Coast member, Dr. Aggrey, on it; and 
the implementation of ite recommendations have 
probably been pursued much farther in West Africa 
than elsewhere. 

But there are still many problems awaiting 
solution. For example, the group expressed its 
anxiety over the possibility of the local governments 
taking over responsibility of recurrent diture 
for education when the Colonial Development and 
Welfare Funds come to an end. The question of 
raising capital for the E anas educationg] expansion 
that is called for is an cause of worry for those 
responsible for educational development in West 
Africa. About a third of the probable annual expendi- 
ture of £3 million by the Nigerian Government will 
be absorbed by higher education. Is this proportion 
too high, in view of the great need for extending the 
frontiers of elementary education in the rural areas ? 
Is it wise, at this oritical stage, to build up an 
extravagant medical sohoof to train only & handful 
of clinicians annually ? 
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On the ial question of the relationship 
between voluntary and governmental agencies, the 
commision agrees that a functional amicable relation- 
ship is gradually being built up in West Africa. The 
system whereby government grants voluntary bodies 
financial aid in the running of their achools is oom- 
mended here, as in East Africa. The group records 
& consensus of informed African opinion that an 
entirely secular education is undesirable ; but does 
not insist that the religious besis should.be Christian. 
West Africa has & considerable Moslem population, 
and there are other religious groupes. $ 

Although the Jeffery committee oommends the 
“Accelerated Development Plan for Education in the 
Gold Coast" on both educational and administrativo 
grounds, the bottleneck may prove to be the recruit- 
ment of staff. It is the same problem all over agam. 
African graduates do not take up the teaching pro- 
feesion because the prospects of promotion are not 
great. Besides, expatriate staff receive much bettor 
emoluments, even under the African Governments 
which are emerging on the West Coast. 

The Cambridge conference reconsidered all theeo 
questions under the following heads: A, Responsi- 
bility and Control; B, Expansion of tho Educational 
System; O, Teaching Profession; D, O ization 
and the Curricuhm; J, Education and the Adult. 
The reports of the five study-groups of the conference 
and the plenary discussions on them sre printed in 
this volume in an edited form. Mr. W. E. Ward, 
editor of the Colonial Office journal Overseas Education, 
in his private capacity put the material together. On 
the whole, the conference appears to have favoured 
the Jeffery approach rather than the Binns ; but many 
a reader will feel regret that the names of tho speakers 
have been omitted from the dialogues. 

As Bir Philip Morris states in his epilogue to tho 
conference, its chief purpose was, obviously, in human 
relations. The whole purpose of education is in human 
relations; for, in the language of the West African 
study-group, “education is the complex of actions 
and reactions between persons by which a nation 
prepares itself for its future by the dissemination of 
knowledge and skills and valid ideas of human 
dignity and fellowship". OLUMBE BABSIR 


NUCLEAR PARTICLE LABORATORY 
AT QUEEN* MARY COLLEGE, 
LONDON 


"IE ing tion on June 38 of the Nuoloer 
Pertiole boratory at: Queen Mary College, 
University of London, marks what is probably tha 
first occasion on which &pplied nuclear physics has 
been officially instituted in Great Britain as part of 
the undergraduate engineer's education. The labor- 
atory has, however, & dual function to fulfill, In 
addition to the provision of practical work for 
undergraduates in the fleld best described as 
nuoleonios, it also makes available facilities for 
tesearch work relating to socelerating machines 
and gas discharges, where high-voltage electrical 
engineering, electronics, and nucleonics have a 
oommon frontier. 

Taking the undergraduate work first, the subject 
designated ‘nuclear energy’ is offered to third-year 
mechanical and electrical engineers as one of & 
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number of options from which part of the final year’s 
work is seleoted. (This is now usual in schools of 
engineering in North America.) The course is 
therefore somewhat 
aspects of engineering, which receive three years 
study. However, it would be wrong to allow greater 
specializatidn at this stage in the new subject, even 
though it m&y be expected to develop extensively 
during the active life of the present undergraduate 
population. . The lectures are based mainly on the 
recently declassified information on nuclear reactor 
design, but also on general aspects of nuclear physica 
related to engineering. To obtain a suitable laboratory 
course to support such lectures, use is made of 
artroial radioactive sources, and particularly, anti- 
mony-berylium neutron sources. These enable 
measuring techniques to be studied, which relate 
directly to engineering uses of radioisotopes as well 
as providing substance to some aspects of reactor 
theory, such as neutron distribution theory and 
calculations relating to cross-sections. It is hoped 
that it will eventually be possible to extend these 
experiments by the use of material enriched in fissile 
components. The whole subject is of general interest 
to engineers, as quite apart from the practical uses 
for which nuclear energy will become available, its 
development is an outstanding example of the logical 
and scientiflo processes by which the formule of 
theoretical physios can eventually be translated into 


the Nuclear 
Particle Laboratory centre around the high-voltage 
equipment, which is not yet complete. A 1-MV. 
electrostatic generator has been in use, however, for 
examination of discharges in continuously evacuated 
systems, and similar work has been carried out at 
100-200 kV. using rectifier sets. An impulse generator 
for 1 MV. shortly to be finished will at first be used 
on the same programme, though it is planned to 
develop, from this, a high-intensity electron acoelera- 
tor. Interest has so far tended to be concentrated 
on the discharge phenomena at residual gas pressures, 
because this is often a practical engineering limitation 
in the design of &ooelerators, particularly D.O. 
accelerators of the electrostatio type. It has been 
found that preliminary discharges are obtained in 
such systems with oharacteristios which have not 
previously been investigated in any detail. Further 
apparatus in use includes a 6-MV. single impulse 
air-cored betatran which oan be employed to give 
short X-rey impulses at higher voltages; but the 
intensity is, of course, much lower. An electron 
microscope is also in operation, providing both a 
further weapgn for investigation of discharges (in go 
far a8 these originate in electrode surfaces) and an 
example of high-voltage equipment of interest to the 
biological faculties. Hither a further p.o. generator 
or @ radio-frequency accelerator will be installed 
next year, depending upon development of the 
present research groups. 

The range of engineering activity has now extended 
over so wide a field that many feel that the under- 
graduate courses at universities may be in need of 
quite drastio modification. There is a wide diver- 
genoe of opinion as to what form such modification 
should take; but perhaps a majority of oritios 
believe that more emphasis on fundamental principles 
is needed, with less time spent on design study. 
The Nuclear Particle Laboratory at Queen Mary 
College, with an over-riding emphasis on the fun- 
damental theory of matter, is & step in this direction. 
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MECHANISM OF PROTOPLASMIC 
MOVEMENT 


By Pror. WILLIAM SEIFRIZ 
University of Pennsylvanta 


Te streaming of protoplaam and the apparently 
autonomous movement of particles within it 
have long been blems in biology, and many have 
been the theories to explain them.  Protoplaamio 
flow has been attributed to every imaginable force, 
from surface tension to electro-oamosis, without much 
evidence to any of the h; 

Early in co training, Prof. E. A. Andrews 
directed my attention to the movement of 
plasmic particles. He referred particularly to & form 
of activity which was neither cycloeis nor the “vulgar 
pedesis dance discovered by Brown in dead regions 
of planta. These icles’’, aid Prof. Andrews, ''are 
travelers, going g In ciliated Protozoa of the 
closely related Eea Vortioellide and Btentoridse 
there are particles leas than 1 mp in diameter which 
move ten to one hundred times their own length in 
a second or two. They may pass close to one another, 
poorte in opposite directionat. 

t years my attention was centred on 
tho flow of protoplasm. Recently, I again turned to 
the particles, hoping to find in their motion a clue to 
the mechanism of protoplasmic streaming. Isolated 
cells from cultures of plant ‘cancers’ served as 
material—kindly supplied by Dr. R. J. Gautheret.* 

Some yeah ago I* advanced a theory of proto- 
pleamio flow based on the rhythmio pulsations of a 
slime mould. The peristaltic waves, when accelerated 
by time-lapse photography, are readily seen. They 
much resemble the trains of waves in a stimulated 
musole fibre. There is no question of the presence of 
rhythmic pulsations ; but, though synchronized with 
the fifty-seoond period in reversal of flow, they are not 
the cause of cyclosis. One of the weaknesses of the 
theory was ite failure to explain the simultaneous 
flow of protoplasm in opposite directions in parallel 
currents. One occasionally sees in Protozoa, but 
better still m a sheet of protoplaam in some species 
of slime moulds, as many as nine channels of flow in 
which adjoi currents flow in malts directions, 
‘rubbing shoul: as 2 an were, out mixing, and 
without raed eee eae dui 


ta. the aco operi Ngure). 
All the foregoing ee Sere A lye solved 


by & ‘new’ theory of cyclosis which appeared several 
years ago in four articles from the pens of six 
authors**, Frey-W; deserves credit for the 
theory, though Meyer and Mark*' claimed a twenty- 
Pe Lon in Bo far as the theory applies- to 
contraction, The suggestion made by 
ail giz suia de HAL “within Ahe lasmic 
stream polypeptide chains fold and unfold, the 
protem molecules moving forward like an army of 
caterpillars, carrying the surrounding medium with 
them. 


The curling and uncurling of molecular fibres is an 
attractive mechanism by which to account for the 
flow of protoplasm. It is, however, & pure assump- 
tion, permissible only if certain conditions are met. 
Curling may be accounted for; thermio agitation will 
ae it. Stretching, however, is another matter. At 

inb where fol oocurs guffloienb 
nual Do. tr&n&mitted stretch, or untwist, 
folded chain in opposition to thermic agitation. The 
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A typical plant oel (after Hetdenhain) 


proponents of the theory present no evidence to 
show that this energy 18 avaiable, and that there is 
&lgo present the complex mechanism necessary to uso 
the energy and accomplish the untwisting. In 
addition to this negative evidence, I offer the following 
observations on the movement of protoplasmic par- 
ticles in disproof of the caterpillar hypothesis. 

The first hint which ultimately led to & clarifloation 
of the problem came early in my work when I 
observed three independent rhythmio pulsations in & 
plasmodium. Kamiya’ later ino this number, 
and referred to the plasmodium as & polyrhythmio 

. This means that there are many excitation 
foci within one protoplast. 

Plant cells often form delicate protoplasmic threads 
along which move particles of numerous kinds. The 
particles are frequently of greater size than the 
diameter of the thread which carries them. It i8 not 
possible, therefore, that the particles are moved by 
the feeble stream of endoplasm in the lumen of the 
protoplasmio thread, for they are embedded in the 
outer cortical layer. The situation is comparable to 
a 5-mm. sphere moving within a 6-mm. tube which 
haa & l-mm. bore and a 2mm. wall. 

Final proof that a synchronized migration of 
curling and unourling protein chains withm the 
stream is not the mechanism of protoplasmic flow is 
to be had in the occasional erratic activity of the 
particles. The movement of the particles, when they 
are of fat, cannot possibly be autonomous, and this 
holds for mitochondria as well. The Belgian school 
of oytologists is convinced that mitochondria are 
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capable of self-repulsion. The French school, on the 
contrary, is opposed to such an assumption. 

Protoplasmio granules along a strand usually move 
smoothly and continuously as if carried by the 
stream, each iole maintaining its position in line. 
Frequently, however, simking disturbanoea occur. 
Several particles will suddenly increase their speed 
and hurry away from the others. Sometimes one or 
two particles will reverse their course and proceed in 
the opposite direction; & collision more than likely 
resulting. Two or more momentarily quiet particles 
may suddenly assume activity and move rapidly 
away from each other. Occasionally, two particlea 
will approach each other, collide, and then proceed 
in the opposite directions. None of these erratio 
movements can be accounted for by a proto- 
plasmio stream, and, as I have said, it is quite 
impossible that fat droplets should have autonomous 
motility. 

Certain of the behaviouriams described above are 
duplicated by the waves which traverse muscle 
fibres. Particularly striking is the approach and 
collision of two waves, precisely aa in & protoplaamio 
thread, except that partiole is substituted for wave. 
One 18 fo to the conclusion that the mechanisms 
are identical. 

That the foregoing phenomena are not restricted 
td protoplasmic threads and muscle fibres becomes 
increasingly evident as one surveys the whole field 
of cellular activities. I shall refer only to those shown 
me by my colleagues at the Sorbonne and the Pasteur 
Institute. Dr. J. Comandon and Dr. P. de Fonbrune!? 
demonstrated, ın hyphæ of fungi, the three types of 
motion which I have described, namely, the passive 
transport of particles by the protoplasmic stream, 
Brownian movement, and an erratic activity here 
brought on by artificial irritation. The last of these 
is the type of motion which I believe to be due to 
nerve-like Pu E emanating from excitation fooi in 
the living 

A similar situation existe during mitosis of the 
Triton red blood oell'*. Here, just prior to cell 
division, the nucleus commences to rotate, and con- 
tinues doing 80 for some minutes. There is no cyolosis 
to account for it. The nucleus is apparently 
responding to & stimulus originating in the oyto- 
plasm, that is, it is moved by excitation forces. 

Very striking was the sudden assumption of 
activity by the centrosome, or centrosome area en 
masse, in polymorphonuclear cells from mammalian 
blood. During mitosw the centrosome oscillates half 
the length of the cell, with & rhythmio period of 
thirty seconds. Because of the motion, the sur- 
rounding cytoplasm is stretched, indicating high 
elasticity. There is no oyolosis. I had the pleasure 
of observing this behaviour of the centrosome in 
blood oells in the laboratory of Dr. A. Polioard and 
Dr. M. Beasis"!. 

With the exception of the passive movement of 
particles when carried by flowing protoplasm, all the 
foregoing activities in living cells are the result of 
stimuli arising at excitation foci. 

Somewhat similar is the activity of chondriosomes 
described by Buvat!*. 

Before attempting an analysis of the force 
responsible for protoplasmic movement, I should 
like to emphasize its universality by directing 
attention to the resemblance of the rhythmio 
phenomena which occur in nerve, muscle and the 
relatively undifferentiated protoplasm of the slime 
mould. The Myxomycetes, or Myoetoroa, are & very 
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lowty form of life, yet they pulsate rhythmically and 
show peristaltic waves just as does the musculature 
of man. The pulesationa in both cases are &ocom- 
ied by thy thio rite and fal in electrio potential. 
Kamiya has measured this potential in Myxo- 
myoete Physarum. Any statement on the nature 
of the force involved in protoplasmio movement 
must include the similar activities in muscle and 
nerve. 
In explanation of protoplaamio movement one 
cannot turn to electrical currents such as are con- 
ducted along metal wires. Adrian” swept away all 
such analogies in reference to the nervous impulse as 
long ago as 1912. Wo must, therefore, seek a force 
which meets, so far as poasible, all biological oon- 
ditions and has the full recognition of the physical 
chemist. There are & number of attractive possi- 
bilities. Phase phenomena and the forces responsible 
for the stability of oo&oervates are active in living 
systems. In these flelds Joly and Dervichian™ have 
done much which has & direct and significant bio- 
logical bearing. Dobry™ directe attention to some 
extraordinary analogies betwean the behaviour of 
ooaoervates and protoplasm. Weissenberg!’ has 
described the flow of coacervates against gravity, 
which is & protoplaamioc quality. 

But it ıs to ‘flelds’ that I wish to turn for an 

interpretation of the i which activate proto- 
plasmic movements. t me first say that, in 
rejecting the part which fibres are said to play in 
the streaming of protoplasm, I do not thereby ignore 
the obvious part which fibres play in living material 
where they are needed and can be used. In the 
cellulose framework of plants, in muscle, tendon and. 
in nerves where the linear form serves well, Nature 
uses fibres. But a fibre is of no use for doing 
mechanioal work if there is no place to attach it. 
Our present problem is not one of tensile strength 
but of propulsion. 
- Debye!* has well interpreted flelds such as surround 
polar molecules and colloidal particles. Molecules 
similar to H,O, NH, and HCl are surrounded by 
statio electrio flelds which convert tham mto dynamic 
systems, into electrically charged elementary par- 
ticles. A second molecule coming within olose range 
of such a dipole will &oquire. a fleld, or electrio 
moment. Being thus polarized, it will interact with 
the first molecule. The work of Debye and others, 
notably London, has led to the now widely &ooepted 
fact that polar molecules are enveloped by eleotrio 
foroes which may be derived rom pure ooulombio 
interactions between charges. These are essentially 
short-range forces which do not extend beyond three 
or four molecular diameters. Long-range forces will 
accomplish more. - 

The total foroe with which & particle, consisting of 
many molecules, will act on & second particle may 
be ascertained by integrating over the first sphere 
and arriving at the reaction between this sphere and 
& molecule in the second sphere. In & similar manner 
may one integrate the molecules in the second sphere 
and thus arrive &t the final total reaction. Suoh & 
procedure leads to the prediction that in &ppro- 
priate circumstances short-range molecular forces 
may build up to appreciably strong long-range foroes. 
Overbeek!* has recently made direct measurements 
of the molecular attraction between parallel glass 
-plates at distances of the order of the wave-length of 
visible light (5000 A.). 

If we turn to the still larger particles.of lyophobis 
colloidal suspensions, then we have additional forces, 
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namely, the familiar electric charge on the surface, 
due to preferential adsorption or to dissociation at 
the surface of the particle. The range of the coulombic 
interaction of these colloidal charges is determined 
by the. depth of the ionic cloud surrounding the 
particle. i : 

If, now, we determine the total interaction energy 
between two colloidal particles, we find that under 
suitable conditions it shows & pronounced maximum 
at an & iable distance. It is for this reason that 
same colloidal suspensions are so stable and their 
dir Soria time 80 great. A 

ith the foregoing background we oan apply 
Szent-Gydrgyi’s** Hy potesse of muscular 'oon- 
traction. double layer of ions Which surrounds 
& musole fibre will set up an electric fleld. If a wave 
of depolarization travels along the surface, this will 
have the same effect aa if we had pulled electrodes 
along the axis. The precise mechaniam is not known ; 
but ıt is only necessary to assume that a local 
depolarization is generated which runs parallel to the 
fibre axis. If, instead of a muscle fibre, we have a 
thread of protoplasm within a cell, then a wave of 
depolarization giving rise to & fleld parallel to the 
axis would carry particles and fluida with it. 

Whether we are dealing with a single isolated fibre 
(lower left in figure), or with ‘fibres’ separated by 
cortical layers of oriented molecules lying parallel to 
each other so as to form a sheet of protoplasm (upper 
centre in figure), is the same in the end. Impulses 
travel back and forth, rhythmically or spasmodically, 
moving the cytoplasmic fluid and the particles 
in it. i j 

Whatever our assumptions and hypotheses may 
be, a few facta remain clear: that the folding and 
unfolding of protein fibres is an assumption without 
the support of an adequate energy; that there is no f 
evidence that fibres can function mechanically in a 
free droplet of protoplasm ; that the mechanism of 
protoplasmic streaming is situated in the cortical 
layer, not in the endoplasm; and that rhythmio 
impulses traverse fibres of muscle, nerve and 
elementary protoplaam alike, measurable aa differ- 
ences in potential and visible in muscle and proto- 
plasmic t as trains of waves; and that it is 
these impulses which oarry nerve transmissions and . 
move protoplasm. 

I wish to exprees my thanks to Dr. R. J. Gautheret 
and Dean Albert Chatelet, of the Sorbonne, for the 
hospitality which made this research possible. 
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OBITUARIES 


H. A. P. Jensen 


I ræsr met Hereward Jensen at the British 
Association meeting in Newcastle in 1949. We fell 
into conversation, and among other subjects we 
discussed the Nature Conservancy. Since he was 
clearly so interested in its work, 1 suggested to him 
that he might offer his services to the Conservancy 
as physiographer and naturalist. It was not for same 
consi le time after this talk that I realized that 
the then director-general of the Conservancy, Captain 
Diver, had a few weeks before asked me if I knew 
Jensen. Although he was only on the Conservancy 
staff for three years, he had made a name in that 
time and set & high standard of research and adminis- 
tration which will not easily be forgotten. His death 
at the age of thirty-two, the result of an accident in 
the train on his way home from a meeting of the 
Royal Geographical Society on May 11, was & tragedy. 
He leaves a widow and two amall children. 

Jensen was at gohool at Oldershaw (Wallasey), and 
took & degree under Prof. P. M. Roxby m the 
Department of Geography at Liverpool. On &qpount 
of disability, he was not called up for active service 
in the War, but for nearly three years was & (tem- 
porary) civilian offloer with the Intelligence Division 
of the Naval Staff at the Polar Research Institute, 
Cambridge, where he contributed to a number of the 
Admiralty geographical handbooks. In 1944 he was 
appointed to an assistant leotureahip in geography at 
Manchester, and for the four years previous to his 
joining the Nature Oo he was & research 
officer at the Joint Intelligence Bureau, Ministry of 
Defance. 

He was particularly interested in coastal studies, 
and had made intensive investigations im the Dee 
estuary. As a member of the Conservancy he extended 
his yiew, and had & remarkably good knowledge of 
much of the ooast of Great Britam. Because of our 
common interest in the coast and our connexion with 
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the Conservanoy, we visited many perta of the coast 

ther, and I soon realized how sound waa his 
judgment and how reli&ble.his mapping and investi- 
gations. Last year we worked together on Winterton 
Ness, and this year we vidited part of the flooded 
areas together, and had made plans for a full investi- 
gation of the effects of the floods on the north Norfolk 
coast. He had also travelled in the Netherlands and 
Sweden, and bad prepared the manuscript of a book 
on Sweden. Tani e ho was cad of iia dialecto 
from the Nature Conservancy at the International 
Geographical Congreas st Washington, and in 
America he was able to visit the south-eastern States 
and also make & tour of the eastern Nature reserves. 

Hereward Jensen's death haa been a grievous shook 
to his many friends, who will miss his cheerfulness 
and kindness of heart. Geographers and naturalists, 
whether they knew him personally or by reputation, 
will know that Nature conservation in its widest and 
best sense has lost & most able exponent. The 
members and staff of the Nature Conservancy mourn 
the loes of a valued friend and Quer ded 

. A. STEERS 


WE regret to announce the following deaths : 


Prof. Alexandre Bigot, formerly profeasor of 
geology in the University of Caen and correspondant 
for the Mineralogical Section of the Paris Academy 
of Sciences, on April 20, aged eighty-nine. 

Prof. D. Hanson, profeasor.of metallurgy and 
director of the Department of Metallurgy, University 
of Birmingham, on June 12. 

Mrs. Cora Brooking Hodson, formerly secretary of 
the Eugenics Society, and later honorary secretary 
of the International Federation of Eugenics Organ- 
izations, on May 21. 

Prof. H. Rein, a director of the Max-Planck Insti- 
tute for Medical Research, Heidelberg, aged fifty-five. 

Dr. C. E. Walker, formerly lecturer in histology in 
the University of Liverpool, on June 6, aged eighty- 
two. 


NEWS and VIEWS 


Physics in the University of the Witwatersrand : 
Prof. F. R. N. Nabarro, M.B.E. 


Da. E. R. N. NABARRO, who has been appointed 
to the chair of physios in the University of the 
Witwatersrand, was educated at Nottingham High 
School and New College, Oxford. He took a first- 
olass honours degree in physics in 1937, and a year 
later obtained the same degree with first-class honours 
m mathematios, with distmotion. During 1938-39 he 
was senior scholar of New Oollege. In 1939 he became 
research assistant to Prof. N. F. Mott at the University 
of Bristol, and later joined the Army Operational 
Reesaroh Group of the Ministry of Supply. During 
1045-49 he’ was Royal Society Warren Research 
Follow, working in the University of Bristol, and m 
1949 he was appointed lecturer in metallurgy in the 
University of Birmingham, which post he now holds. 
He was awarded the M.B.E. in 1946, a Beilby 
Memorial Award in 1950, and the D.So. degree of the 
University of Birmingham in 1952. During the War, 
Dr. Nebarro worked first on the theory of radar 
aerials and then on the accuracy of radar and the 
effeotivenees of anti-aircraft fire and searchlights. 
His studies of anti-aircraft shell fragmentation led to 


similar work on ground targets, and he organized the 
calculation of the theoretical effectiveness of shell- 
observed correlations between fire support and 
British casualties in &rmy operations. Apert from 
his work during the War, he has concerned himself 
largely with problems in the physics of metals. He 
has been particularly interes in the dislocation 
theory of slip in metals, and has contributed a number 
of important papers to this subject in recent years. 
He is now on & book summarizing the 
mathematioal problems arising in this theory. He is 
the author of some twenty-five papers of high soientiflo 
quality, and he has made notable contributions to 
the modern theory of metals. 


American Geophysical Union : 
Willlam Bowle Medal 


De. BEwo GurzBwBERG, director of the Seiamo- 
logical Laboratory, California Institute of Technology, 
Pasadena, California, has been awarded the William 
Bowie Medal by the American Geophysioal Uniom 
(Committee on Geophysios of the National Research 
Oounoil. Dr. Gutenberg, who was born in Derm- 
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stadt, Germany, is known for his many contributions 
in the broad field of geophysios and related flelds. He 
studied at the Testiniantie Hochschule of Darmstadt 
and the University of Göttingen, where he obtamed 
the degree of doctor of philosophy in 1911. He went 
to the United States in 1930, and became an 
American citizen in 1936. He had been professor of 
geophynios at the California Institute of Technology 
since 1980, and director of the Seismological Labor- 
atory sinoe 1047. He is author or co-author of many 
outstanding work in ios, includi “Qrund- 
lagen der Erdbebenkunde””, ‘‘Seiamicity of the Earth", 
and extensive contributions in ‘Internal Constitution 
of the Earth’’, of which he was also the editor. He 
is preaident of the International Association of 
Beiamology and the Physica of the Earth's Interior, 
of the International Union of Geodesy and Geophysics. 


The Greenwich Merldlan 

- Waas the Octagon Roam of the Royal Greenwich 
.Obeervatory was taken over by the National Maritime 
Museum, it was felt that the old meridian marked on 
the pavement was too inoonspioucus ; the Ministry 
of Works has accordingly installed a new line con- 
sisting of a brass strip let into & band of white 
stonework laid across the pathway outside the 
Observatory. The Greenwich Meridian was adopted 


` -as the Prime Meridian by the world in 1884 at the 


suggestion of the United States Government, which 
had called an international conference to consider 
the matter. It was defined as the north-south line 
running thro the Airy transit circle in the 
Observatory. the past, many prime meridians 
bave been used. Eratosthenes naturally used the 
meridian of Alexandria, of whose great library he 
had been appointed librarian in 240 s.0.; Ptolemy, 
to avoid the difficulty of having both east and west 
longitude, used that of the Fortunate (Canary) 
Islands, the most westerly land known, so that all 
longitude should be measured eastwards. At one 
time there was an attempt to mate the prime meridian 
with the line of no magnetic variation; but the 
impossibility of unifying two lines which were molined 
to each other at an angle and the impracticability of 
down hypothetical meridians running through 
Islands or the Azores had by the nine- 
teenth oentury led many countries to t the 
meridians of their principal observatories. t one 
time England commonly used the meridian of St. 
Peul'g. 
e 
Expedition to Mt. Wrangell, Alaska ] 

A sont expedition is being made this summer by 
members of New York University and the University 
of Alaska with the purpose of establishifg a scientific 
observing station, prinorpally for ooamio rays, on 
Mt. Wrangell in Alaska. The expedition will be led 
by Prof. Berge A. Korff, professor of physics in the 
College of e EN York University, who 
will be the soientiflo or and principal scientist, 
and by Dr. Terris Moore, preeident of the University 
of Alaska, who will act as administrative director 
le for establishing the station. 
Although Mt. Wrangell (14,006 ft.) is not the highest 
mountain in Alaska, being topped by a number of 
pum of which the highest is Mt. MoRKinley (20,269 

.), it has been chosen because its unusually flat top 
makes it an excellent lJanding-pl&oe for aeroplanes 
fitted with skis. Incidentally, ıt is the only ‘live’ 
volcano in Alaska, and it may be ible to utilize 
the steam that iasues at the north-west end of its 
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summit. A preliminary party is at present climbing 
the mountain, and experimental landings will be 
made by Dr. Moore in his special Piper Bupet-Cub 
aeroplane at convenient spots as they are discovered 
by the climbing party. By this means it is hoped to 
build up a series of landing places at various heights, 
and eventually to establish a safe landing fleld on 
the summit by which the station can be supplied 
with huts and other stores and t equipment. 
The proposed station, which will be the most northern- 
most ooemio-r&y station in the world, will be operated 
on an inter-university basis, whereby interested 
organizations, by contributing pro rata to its main- 
iie may send observing personnel and equipment 
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Royal Soclety’s Depository of Unpublished Mathe- 
.matlcal Tables 


Brom the publication of the first list (mee Nature, . 
169, 526; 1952) the following tables have been 
&ooepted ‘into the Royal Society's depository of 
unpublished m&thematioal tables: Table de factor- 
isation des nombres N* -- 1 dans l'intervalle 3000 < 
N «0000 (A. Gloden); solution of the equation 
(y) — yy and two other equations (Admiralty 
Research Laboratory) ; dictionary of Laplace trans- 
forms (J. Coasar and A. Erdélyi); tables of Freanal’s 
integrals (D. H. Shinn);' tables of the error mtegral 
of a complex variable ui K. Skwirzynski); table des 
solutions de la z*--lz0 (mod p) 
600000 < p < 800000 (A. Gloden); tables of the 
complex Jacobian rete function (National Physical 
Laboratory); tables of binomial coefficients (National 
Physical Laboratory) ; tables of Multhopp’s influence 
functions (National Physical Laboratory); integrals 
of Beesel functions (J, and Y,) (National Phys- 
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(National Physical Laboratory); tables of two funs- 
tions occurring in the theory of the reflexion of eleotro- 
magnetic waves from infinite cylinders (National 
Physical Laboratory); table of an integral used in 
calculating profiles of watér waves (National Physical 
Laboratory) ; tables of the Langevin function and its 
inverse (A. Young and T. Murphy). Further informa- 
tion about these tables can be obtained on application 
to the Assistant Secretary, Royal Society, Burlington 
House, London, W.1. 


Polltical Activities of Civil Servants 


FonnowiNa the announcement on Nevember 1, 
10490, that the Government would give immediate 
effect to those recommendations of the Masterman 
Committee in ita rt on the political activities of 
Civil servants which would free some 450,000 Civil 
servants from existing regulations, the Government 
indicated that, before taking final decisions on ihe 
general principles of the report, jomt discussions 
through the i of the National Whitley 
Council were desirable. The report of the joint 
committee afterwards appointed has now been pub- 
liehed as an appendix to & White Paper in w ich 
the Government’s are detailed (‘Political 
Activities of Civil ts” (Cmd. 8788). Pp. 16; 
London: H.M.8.0., 1953; 6d. net). The statement 
points out that the extent to which Civil servants 
should be free to take part in political activities must 
be considered m the light of two conflicting pri lea.. 
The desirability, in a dgmocratio society, of all 
citizens having & voice in the affairs of the State and 
of as many as possible of them playing an active 
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part in publio life has to be set against the imperative 
demand of the public interest for the maintenance of 
political impartiality in the Civil Service and for 
confidence in that impartiality. In other words, it is 
an essential part of the structure of government in 
Britain that the Civil Service should not only be 
mnpartial but also be seen to be impartial. 

The Whitley Committee suggested that between the 
two classea proposed by the Masterman Committee 
an intermediate class should be created, and the 
Government has agreed that this could be done 
without detriment to the interests of the State or 
the reputation of the Civil Service for political 
impartiality. The problem is where to draw the line, 
and the members of the Whitley Committee are 
themselves unable to reach agreement. The Govern- 
ment proposes to draw the line so ag to include the 
five groups which both sides of the Committee 
proposed to inolude, but excluding junior executive 
officers and analogous grades, and to bar canvasaing 
to Civil servants restricted in their pdlitical activities 
while allowing it by permission only to those in the 
intermediate group. The decision, which will 
substantial political freedom to a further two seat a 
thousand Oivil servants, appears to be reasonably 
circumspect, while experience demonstrates that the 
increased freedom will be used with good sense and 
disoretion. Some 62 per cent of the Civil Service is 
now completely free of restrictions, and only 16 per 
cent is barred from participation in national political 
activities ; and to many of those who seek it, per- 
mission to participate in local government may be 
given. 
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Standard Solutlons of Phosphorus-32 


Tr has been found by the Isotope Division, Atomic 
Energy Research Establishment, Harwell, that 
phosphorus-metabolixing moulds grow readily in 
solutions containing phoephorus-32 used as radio- 
active standards: and may cause losses of specific 
activity in the solution of up to 50 cent in one 
week. To inhibit their growth, an addition of 1 per 
cent formaldehyde is therefore made to such solutions 
before dispensing and measurement. All solutions 
thus treated are clearly marked and carry & poison 
label. 


Congress of the Unlversitles of the British Com- 

monwealth 

Tue Seventh Quinquennial Congress of Univer- 
sities of the Commonwealth will be held in Cambridge 
during July 18-17 under the presidency of Marshal 
of the Royal Air Foroe Lord Tedder, chancellor of 
the University of Cambridge. Practically every 
university and university college in the British 
Commonwealth will be re by & delegation 
of teaching and executive officers led by its vice- 
chancellor or principal, making a total of more than 
four hundred persons, and in addition there will be 
observers from many learned bodies and & party of 
ten university presidents nominated by the Associs- 
tion of American Universities. The present Congress 
is the seventh of the series organized (exoept for 
in tions caused by the two wars) at flve-yearly 
inte since 1912 by the Association of Universities 
of the British Commonwealth (formerly the Univer- 
sities Bureau of the British Empire), the previous 
meeting having taken place at Oxford in 1948. Tho 
chairman of the tara Hees committee is Sir Philip 
Morris, vice-chancellor of the University of Bristol 
and chairman of the Association. The Congress pro- 
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vides an opportunity for the free exchange of views 
on matters of current importance to the univeraities 
of the British Commonwealth, and the following 
subjects will be discussed at the sessions: govern- 
ment and universities, administration and academic 
duties, academic mobility in the Commonwealth, 
higher -technologioal education, and admission and 
selection of students. A general symposium will also 
be held on the question: What subject or subjects 
to-day are best fitted to fulfil the role played previously 
in the university curriculum by the classics? By 
invitation of Sir James Duff, warden of the Durham 
Colleges in the University of Durham, there will be 
a meeting of vice-chancellora, presidents and principals 
of member universities of the Association of Univer- 
sities of the British Commonwealth at St. Mary’s 
College, Durham, during the week beginning July 6. 
This conference will be devoted to private discussion 
of mter-university relationships and problems of 
administrative and educational policy common to 
the various universities of the Commonwealth. Both 
the above meetings will be private; but further 
information can be obtained from the Association of 
Universities of the British Commonwealth, 5 Gordon 
Square, London, W.C.1. 


Untversity of Birmingham 


Tas following have been appointed leoturers in 
the University of Birmingham: Dr. G. W. Greenlocs 
(physics), R. W. Murray (zoology), Dr. W. T. Pall- 
Walpole and 8. G. Glover (metallurgy) and P. 8. 
Gelling (ancient history and archwology). The title 
of reader in systematic bacteriology has been oon- 
ferred on Dr. K. A. Bisset, leoturer in bacteriology 
in the University. 

The University Department of Engineering Pro- 
duotion has received a further gift of £57,400 (under 
seven-year covenant) from Joseph Lucas and Co., 
Ltd., the firm which origi endowed the Depart- 
ment, and it is inten that this sum be used for 
the establishment of a centre for continued studios 
in engineering production and management. The 
University has acquired a house at 16 Norfolk Road 
which is being altered and refurnished and which will 
shortly be opened as the University of Birmingham 
Institute for Production. The aim of 
the Institute, which will be directed by Prof. T. U. 
Matthew, Luoaa professor of engineering produotion, 
is to develop & series of short KLA soiree d in 
engineering produotion and pim in d subjects for 
executives in responsible in manufacturing 
industries. The work of the mares will be reviewed 
and liaison with industry maintained through an 
advisory board, on which & number of industrial 
leaders will sit with the vice-chancellor and members 
of the Faoulty of Science. It is hoped that the 
Institute will be opened on July 16 with a fortnight’s 
course on ''The Application of Work Study”. 


University of Leeds: Appolntments 


Tus following appomtments have been made in 
the University of Leeds: Prof. T. L. Bywater, at 
present Strathcona Fordyce professor of agriculturo 
in the University of Aberdeen, to be professor of 
agriculture and head of the Department of Agri- 
culture; Prof. R. F. E. W. Peel, professor of 
geography in the Univermity, to be head of the 

t of Geography in sucoession to Prof. 
A. V. Williamson (see Nature, June 6, p. 1002). The 
title and status of reader have been conferred on tho 
following members of the University: Dr. A. D. 
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Walsh (physical chemistry) and Dr. A. 8. Leah 
(applied thermodynamics). E. W. F. Seymour has 
been appointed lecturer i inthe Depertment of Physics. 


Geological Soclety : Officers and Council 


Tam offloers and council of the Geological Society 
have been eleoted for the ensuing. yeer, as follows : 
President, Prof. W. B. R. King; Vice-Presidents, Dr. 
O. M. B. Bulman, Dr. L. R. Cox, Prof. L. Hawkes 
and Dr. G. M. Lees ; Secreiaries, Prof. 8. E. Holling- 
worth and Mr. A. J. Butler; Foreign Secretary, Prof. 
O. T. Jones; Treasurer, Mr. P. Evans; OCounod, 
Dr. 8. Buchan, Dr. O. M. B. Bulman, Mr. A. J. 
Butler, Dr. G. F. Claringbull, Dr. L. R. Cox, Mr. 
E. G. Dines, Mr. P. Evang, Dr. W. F. Fleet, Prof. L. 
He c EE C id. 
Hudson, Prof. O. T. Jones, Q. Kennedy, 
Prof. W. B. R. King, Dr. J. F. Kirkaldy, Dr. G. M. 
Lees, Dr. W. A. Prof. L. R. Moore, Miss 
H. M. Muir-Wood, Dr. J. 8. Sandford, Prof. J. H. 
Taylor, Dr. H. D. Thomas and Dr. A. K. Wells. 


The Night Sky In July 

Naw moon ooours on July lld. 02h. 28m., v.T., 
&nd full moon on July 26d. 12h. 20m. The following 
eonjunotions with.the moon take place: July 7d. 
18h, Venus 8? 8.; July 8d. llh., Jupiter 5° 8.; 
July 12d. 15h., Mercury 3° 8.; July 18d. Olh., Saturn 
8° N. At the beginning of the month Meroury sets 
at 21h. 30m.; but it a the gun too oloeely 
to be seen for the greater part of the month and is 
in inferior oonjunction on July 25. Venus is a 
morning star, Sura ub dh. Ba «n July T anal aboot 
]h. 10m. at the middle and end of the month; the 
visible portion of the illuminated disk varies from 
0-54 to 0-67, and its stellar magnitude averages 
,— 8-7 during the month. Mars is too close to the 
gun to be favourably observed. Jupiter is a mornmg 
star, rising at 2h. Ofm., lh. 20m. and Oh. 30m. on 
July 1, 15 and 81, respectively, and 18 moving eàat- 
ward in the constellation Taurus. Saturn seta at 
Oh. 15m., 28h. 20m. and 22h. 20m. at the beginning, 
middle and end of the month, respectively, and 18 
moving eastward in the constellation Virgo, stellar 
magnitude about 1. On July 11 there will be & 
partial eclipse of the sun, of greatest de 
0-201, but it is invigible at Greenwich. On July 26 
there will be & total eclipse of the moon, also invisible 
at Greenwich ; the beginning will be visible generally 
in North America, South America, Antarctica, the 
Paciflo Ocean, Australasia the extreme nórth- 
eagtern of Asia, and the end generally vimble 
in the Paoiflo Ocean, the north-western tip of North 
America, Australia, Antarctica, the Indian Ooean, 
and eastern and central Asia. Ooocultetions of stars 
brighter than magnitude 6 are as follows, observations 
being made at Greenwich: July 8d. Oh. 10-8m., 
22 Figo. (R), and July 30d. 8h. 12-1m., à Piso. (R); 
R refers to reappearance. 


Announcements ‘ 


HRE tos Doxa or EprwsBunGH has been 
pleased to accept honorary fellowship of the Institute 
Pr Welding. 

ped natin of Tas and Power bas apelin’ Pi 
George Thomson to be chairman of his Soentifio 
Advisory Council in suooeseion to Bir Alfred Egerton, 
who retires at the end of June when his term of 
office expires. He has also appointed Mr. Kenneth 
Gordon, director of ordnance factories, 
Ministry of Supply, to be a member of the Council. 
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Dr. B. P. Uvarov, direstor of the Anti-Looust 
Research Centre, London, hes been elected an 
honorary member of the Nederlandsche Entomo- 
logische Vereeniging, in recognition of his services to 
entomological science and for his contributions to he 
study of the Orthoptera in particular. 


Tus following have been appointed to 1 
in the University College of North Staffordshire : 
Dr. D. E. Davies (physics) and Dr. A. H. Wallace 
(mathematios). 


Tum annual Machinery and Implement Exhibition 
d a Sports Tag Research Institute (Bingley, 

orks) will be held on the rts edis 
Broe. Port Sunlight, Winall, Cheshire, d 
July 1-2. A wide range of modern EE PAE TES 
implements and ancillary equipment will be shown, 
as well as & display illustrating the soientiflo and 
educational work of the Institute. The Exhibition 
is only open to affiliated otube and subscribers to the 
Institute. 

TEE thirtieth meeting of the Australian and New 
Zealand Associdtion for the Advancement of Science 
is to be held in C&nberre, during January 13-20, 1954. 
Further informstioi can be obtained from the 
Association, Science House, 157 Gloucester Street, 
Sydney, New South Wales, or from Dr. C. Barnard, 
honorary local secretary of the Association, Box 100, 
City, Canberra, A.C.T., Australa. 


Tue Society for Experimental Biology is holding 
a symposiume on “Active Transport” at Bangor, 
Caernarvonshire, during July 13-17. The speakers 
will include : Th. penes a Davson, E 
Ramssy, J. R. Robinson, J mI ia 
Spanner’ J. W. L.Bemnent EF’ Gale W ilbran 
P. G. LeFevre, A. Rothstem, A. O. Frazer, F. W. = 
Brambell, W. A. Hemmings, M. Maizels, E. J. Harris, 
J. F. Sutoliffe, H. Lundeg&rdh, R. Scott Russell, 
F. C. Steward, H. H. Ussmg, R. D. Keynes, A. L. 
Hodgkin, E. J. Conway, R. E. Davies, H. B. Stein- 
bach, J. F. Danielli. Those wishing to attend should 
write to Dr. D. J. Orisp, Marine Biological Station, 
University College of North Wales, Bangor, Caerns. 


Ta following conferences in physics have been 
arranged in England in the week following the 
meeting in London during July 8-9, 1954, of the 
General Assembly of the International Union of 
Physios : a conference an tal and theoretical 
nuclear physics during July 18-17, 1054, in the 
University of Glasgow ; & oonforence on the physics 
of the solid state, with special reference to defects in 
solids, during July 18—17, 1954, in the University of 
Bristol. Both conferences are arranged in co-operation 
with the International Union of Physios. Further 
information will be published in due course. 


- Tua Textile Institute is offering a bursary, of value 
£450, tenable at the Massachusetts Institute of 
Technology, for nine months from September. next 
unti May 1954. The bursary, offered under the terms 
of the Frank Wright Memorial Fund, is open to 
associates of the Institute of British nationality, and 
is intended to enable the successful candidate to 
undertake a broad programme of study and research 
into problems concerning cotton spinning, doubling 
and twisting. Particulars can be obtained from the 
General Secretary, Textile Institute, 10 Blackfriars 
"Street, Manchester 3; o&mpleted applications must 
be received by July 9. 
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PHOTOGRAPHIC SCIENCE AND TECHNIQUE 


A CONFERENCE on photographic science and 
technique was held by the Scientific and Tech- 
nioal Group of the Royal Photographic Society on 
Hall of the 


of the conference was attributable in a large measure 
to the contributions from the Manchester aree, and 
the self-restramt of speakers in keeping to their 
allotted times. - 

The first paper was not directly related to photo- 
graphy, but dealt with the legibility of print when 
projected from 8}-in. square lantern slides. This 
clearly is a matter of importance to audiences, par- 
ticularly at Boientiflo meetings, for aa Dr. R. Olleren- 
shaw (Manchester Royal Infirmary) pointed out there 
is evidence that the average eyesight of under- 
graduates is inferior to that of the eighteen-year-old 
National Service entrants and deterjorates during 
i ity residence. Whatever the form of the 
lettering, the illumination of the screen should be 
high, the contrast between the lettering and back- 
ground strong, and preferably with the letters white 
on black. The greatest distance at which members 
of the audience should be seated should be aix times 
the width of the screen (owing to the limited acuity 
of the eye) and the nearest distance twice the width 
of the soreen (otherwise a tiresome rotation of the 
head itself must supplement the normal movement 
of the eyes). The seats should be gro within & 
triangle of 60° angle with ita apex at centre of 
the screen. p 

A study of type faces shows that upper-case Gill 
Sans Bold is best for acuity, readability and speed of 
reading. The italio form is useful for ordinate legends 
to graphs. The individual characters should be not 
leas than 2 mm. high on the slide, and lower-case type 
should be used only when this condition can be met. 
It has been found best to do all lettering with & small 
printing-preas, & process which is at least as quick as 
good stencilling. The gap between lines of type 
should be equal to the body height of the type, and, 
as far as posible, each line should carry one item of 


the message. and lettering in journals and 
books cannot well be used for lantern slides, or vice 
verga. 


P. ©. Bmethurst (Smethurst High-Light, Ltd., 
Bolton) discussed the use of supplementary lenses 
with a teleoentrio stop. If & poertive lementary 
lens is arranged Bo that its rear principal focus is at 
the front nodal point of the camera lens, all the 
principal rays in the object space are parallel to the 
axis. The photograph tben displays perspective 
such as would be obtained if the objecta photographed 
were at infinity, and all measures of size on it are 
relatively oorreot, whateyer the distances of the 
objects. The same device thus avoids the necessity 
for exact location of objects along the axis when it 


' forming two 


“ig important to measure sizes. Variations in per- 


spective are obtamed by placing the supplementary 
Jens at other positions along the axis, eo that the 
pencil of principal rays in the object space is divergent 
or convergent. A double system, sometimes useful, 
is obtained when & supplementary lens (a telescope 
objective) is used in the same way on each side of a 
camera objective. 

The illumination of deep and narrow cavities by 
means of & oonoeve mirror reflecting light from a 
lamp set to one side was then described by F. 
Wardlaw (Christie Hospital, Manchester). Photo- 
graphs are taken through & central aperture in the 
mirror, the subject being observed by means of 4 
two-mirror perisoope of which the first mirror is & 
thin sheet of unsilvered glass. The aberrations of & 
concave mirror used at an angle help to smooth out 
the image of the lamp filament, and for the same 
reason high optical ity is not necessary, but care 
should be taken to ight off the front edges of 
the cavity by suitable fi ing. 

Dr. H. J. J. Braddick (Department of Physics, 
University of Manchester) pomted out that the 
photography of tracks in cloud chambers involves 
contradictory requirements. For example, the 
minimum delay between the arrival of a particle and 
the expansion is 10 mseo. Then 6 period up to 
250 msec. is required for the water drops to grow. 
The shorter this period can be, the more nearly will 
the water drops represent the particle track; but 
the longer they are allowed to grow, the brighter will 
the track be. It is, of course, diffloult to get adequate 
Illumination because the camera lens must be stopped. 
down to get & fair depth of the chamber sharp in the 
photograph. In order to get adequate illumination, 
high-power flash tubes or heavily over-run tungsten 
lamps are used. Practical trial indicates that pro- 
longed development increases the effective speed of 
the photographic material—a result which, from the 
discussion following the paper, was not unexpected 
by the photographic experte. If the inevitable delay 
between the arrival of a particle and toda gan 
is increased, and an electrio fleld is ostebli BOrOSBS 
the chamber, the positive and negative ions separate, 
tracks from the intenstties of 
whioh the relative concentrations of ions of the two 
signs may be estimated. This technique is not 
posable with nyclear track plates. 

In discussing the distortion of tracks in plates for 
recording nuclear icles, J. V. Major (University 
of Manchester) said that measurements indicate that 
there are two components, one centrally ical 
and the other like & shear across the plate. Uneven 
drying (from the edges inwards) can account for part 
of the distortion, but the origin of the remainder is 
not clear. Temperature gradients during development 
may be responsible. 

E. W. H. Selwyn (Kodak, Lid.) considered pro- 
gress in the physics of the developed image. Our 
qualitative knowledge of the make-up of the charac- 
teristio curve, of granularity, graininess, resolving 
power and sharpness, is fairly good, though there are 
still outatanding problems, and little quantitative 
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information is available. Fuller details are . avail- 
able in the Journal of Photographio Science, 1, 60 
(1953). d 

Methods of high-speed photography, based on disg- 
section of the Bae (ae then described by Dr. 
J. B. Courtney-Pratt (University of Oambridge). If 
a plate embossed with a lafge number of lenses is 
placed near the fooal plane of a camera, & series of 
i of the camera lens will be formed on the 
sensitive material, and these taken all together form a 
picture of what is in front of the camera, rather like 
a half-tone illustration. When a small aperture is 
moved, across the camera lens, a continuous line of 
overlapping small images is formed behind each 
element of the lenticular screen, thus recording any 
movement in the objects in front of the camera. In 

ioe, & series of apertures is used, like the original 
ird scanning disk for television, and each lenticular 
element produces a ‘Taster’, The fundamental 
advantage of this system is that the speed of the 
scanning disk, being simple rotation, may be made 
very high, and with bright enough (for example, 
self-luminous) subjects records may be obtained at 
- the rate of 4 million/seo. The same system reversed 
“may be used for ‘unscrambling’ in slow motion or 
statically. A complete description, including varia- 
tions on the above principle, is given in the Journal 
af Photographio Science, 1, 21 (1953). 

C. Burns (British Iron and Steel Research Asocia- 
tidn) described how the problem of recording the very 
fast motion of ‘lumps of material swirlmg round in 
the hollow just ond the tuyéres in blast -furnaces 
was dealt with. 
made using two ports into a tuyére and & mirror 
system to produce the necessary pairs of pictures 
side by side on each frame of a 16mm. film. When 
the pictures are projected, individual lumps of 
material oan be recognised, against the very hetero- 
geneous background. The location (along the axis of 
the tuyére) is measured by a quadruple projector 
arrangement of which the movements are linked. 
First, the two beams of a pair are made to coincide 
on some fixed detail in the tuyére, one on each of 
the projected pictures. The other two beams are 
then made to oroes in space at the distance of the 
fixed detail in question, and the second pair of beams 
looked to the first pair. If the first pair of beams 
is now made to coincide with some other detail, 
the second pair follows its movements and intr- 
secta in space at the original distance of the new 
detail. ° 

A. J. Insall (Shell Petroleum Co., Thornton le 
Moors) deeoribed the funotions and some of the 
S S of an industrial: photographic section of & 
laboratory. One of the most important dutie of such 
& seotion is to be able to repeat record photographs 
exactly; for this arrangements must be 
made to locate any object precisely, to be able to 
duplicate the lighting arrangements and to be able 
to set the camera to given conditions. Records of all 
these settings must be kept, for it is oammonly the 
case that photographs (for example, of pistons) 
require to be repeated, for camparison to be made to 
detect sometimes at long intervals. Artistic 
quality (but not the technical quality) is usually 
unimportant, so that for recording deposits on 
elements of mechanisms, for le, use may 
be made of completely diffused lighti Colour 
photography is very useful in such oases, since 
the additional information (on the oolour) is 
valusble. 
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LIBRARY CO-OPERATION IN 
GREAT BRITAIN 


TEES the title "Library Co-operation in Great 
Britain", the report of & oritical survey of the 
working of the National Central Library, London, 
and the Regional Library Bureaux, made by Mr. 
R. F. Vollans, ; city librarian of Westminster, 
for the joint working party of the executive oom- 
mittee of the National Central Library and the 
National Committee on Regional Library Co-operation 
has been published*. The working party's original 
terms of reference were to consider methods of dealing 
with areas of union cataloguing at the Regional 
Bureaux and at the National Central Library ; means 
of improving the efficiency of the system and its 
oomprehensivenees; the financial requirements for 
coping with the present system and sources from 
which money oan be obtained; what would be 
reasonable current budgets for the bureaux if this 
re-organization were effected; and the relationship 
of the union catalogues of the bureaux and the 
national union catalogue of the National Central 
Library. In deciding that the survey should be 
undertaken by a single individual on ite behalf, the ' 
working party extended these terms of reference and 
instructed Mr. Vollans to deal with the coverage by 
each system of the libraries within ita own area, 
co-operation within each region, the national inter- 
lending system, union oatalogues, the recruitment, 
qualifications «nd superannuation of bureau staff, 
the financing of the regions, and adult education. 

In accordance with these instructions, which were 
further detailed, Mr. Vollans, following an admirable 
historical survey, reviews in successive chapters the 
working of the regional library systems, inter-library 
loan procedure, the Boope of service and reasons for 
non-availability of books, the provision of books to 
adult classes, union catalogues, subject ialiration, 
bibliographical information, staff and . His 
generous tribute to the efficiency and enthusiasm of 
the staffs concerned in inter-library loans and his 
conviction as to the importance of such work do not 
prevent Mr. Vollans from frank oriticiams of the 
weaknesses or defects he has detected, whether of 
abuse of procedure, of inappropriate rules or wooden- 
ness or unimaginative interpretation of either rules 
or procedure. To the man of science the report is of | 
interest i as an account of the background 
against which the evolution and organization of a 
national or regional lending lib im science and 
technology must be oonsidered ; the scientist 
who reads it may well be led also to a keener appre- 
ciation of the difficulties and waste of time which 
may be caused by i or carelessness in 
making requests for books or iodicals. 

The survey shows that all libraries appear to be 
playing ther part in this national inter-lending 
service, and the small libraries appear to contribute 
just as much as the libraries ; nor is it always 
the unduly large library system which provides the 
more expensive and more out-of-the-way books. 


Twenty-one ity libraries and seventy-eight 
special libraries partici in the regional schemes, . 
and these libraries more than borrow, in 


that they have more specialized resources which would 
not find & place on the shelves of the ordinary public 
uL Co-operation in Great “Britain: Report of the National 


Central and the Bureaux. By Robert F. 
Volans. Pp. xH +180. pen iram Central Library, 1062.) 5s. 
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library. The present regions are based on geographical 
considerations, and are regarded as acceptable and 
workable unite, with the exception of the regional 
library bureaux of and Cardiff, which, 
it 19 recommended, should be merged to form 4 
Regional Library Bureau of Wales. Exoept in the 
London area, the report recommends that all univer- 
sity and special libraries located within the area of 
& regional library bureau should become participant 
members of that bureau, and the bureau should be 
the agency, when necessary, for forwarding appli- 
cations to the National Central Library. Within the 
London and Home Counties area, however, university 
libraries should pa appleation direct to the 
National Central Library in respect of inter-library 
loans, and special libraries remam, as at present, 
outlier libraries of the National Central Library, 
membership of the London and South-Eastern 
Library systems remaining restricted to the publio- 
hbrary euthorities of the area. 

As regards the suggestion that the'Soienoe Library, 
London, might be in & position to screen soientiflo 
and technical applications before passing them to tho 
National Central Library, Mr. Vollans recommends 
no deviation from the present practice. He points 
out that three distinct aspects of the Science Library 

'gervioe should be considered here: first, the Science 
Library is a reference library serving some twenty- 
two thousand readers; second, it operates & loans 
requisition service for books and periodicals to firms, 
institutions and libraries (through the medium of the 
National Central Library), satisfying in 1950 more 
than forty thousand of 72,295 requeete*; and thirdly, 
it operates a photocopying department which last 
year satisfied 20,348 out of 29,000 requests. In 
addition, some 230 of the 1,300 corporate bodies, 
mostly business firms, on the loans list provide details 
of their own holdings for incorporation in & supple- 
mentary union catalogue at the Science Library, and 
through this supplementary scheme 4,799 requests 
were satisfied last year. At present, however, the 
Science Library is not ina ition to ly all the 
books required, and, though its pariodical holdings 
are extensive, Mr. Vollans suggests that it would be 
wiser in the interests of consistency if the National 
Central Library continued to act as the clearing-house 
for all national and international loans. Ultimately, 
however, he visualizes the National Central Library 
as ceasing to concern itself with British publications ; 
and, though he gives no clear indication of his views 
as to the fupure of the Science Library or its place in 
the new regional system, it seems possible that the 
new scheme whereby the Treasury gives & grant for 
the purchase of extra copies of special types of books 
and iodioals, which could be held originally but 
which would be available for loan, in extension of 
the idea of regional reference libraries for commerce 
and technology, would apply to the Science Library 
also. 7 

Besides current periodicals, fiction and some other 
categories, Mr. Vollans would exclude from inter- 
library lending books in print costing 25s. or lees, 80 
far as the National Central Library is concerned, and 
those costing 12s. 6d. or less from the soope of the 
regional bureaux. He also recommends that the 
National Central Library should cease to purchase 
books for use in the system of inter-library loans, 
and that it should tranafer to the various local 
education authorities the vision of books to adult 
classes. Both these stepa*would berate staff which 
could be used on other activities, particularly in 
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bringing the present national catalogues up to date 
and in compiling the new foreign union catalogues 
which, he suggests, should be the main responsibility . 
of the National Central Library in this field. 

The survey proves that the Union Catalogue is & 
necessary adjunct in the nation-wide servioo of inter- 
library loans, and:the duplication of entries is not as 
heavy as might have been Mr. Vollans 
recommends that the existing regional and national 
union catalogues, as at present compiled, should only 
continue until an agreed specified date; after this, 
the regional union catalogues should contain entries 
for British books as they eppes in the British 
National Bibliography notifled by libraries to the 
Bureau, using the British National Bibliography 
numbers, and entries for all other books should be 
reported either directly on sheaves or by alipe, only. 
the latter entries being sent also to the National 
Central Library. The practice of producing the 
catalogues in sheaf form will no longer be neoeasary, 
and Mr. Volans makes other proposals for achieving 
economies in ure. Much stress is laid on the 
question of staff, which he regards as & decisive factor 
in increasing administrative efficiency and reducing 
the present excessive costs of the inter-library loan 
service. Apart from the question of qualifloations 
and salaries, he points out that ee 
or the adoption of 4 ion scheme whio 
allows interchange of staff between libraries of all 
kinds is easential for providing the security of tenure 
and overcoming the difficulty of pension rights which 
will otherwise hinder the recruitment of staff of the 
requisite experience. 

As regards finance, he recommends an approach to 
the Treasury with the view of obtaining & grant, to be 
spread over three years, for the purpose of bringing 
the regional union catalogues up to date. If this 
grant is not forthcoming, it is suggested that the 
National Central Library should direct to the bureaux 
some of the money saved by discontinuing the 
purchase of books for its own stock and for adult 
classes, for the same purpose of bringing the catalogues 
up to date and thus enabling the National Central 
Library’s own catalogue to be brought up to date. 

In an introdustion to Mr. Vollans’s report, Mr. 
W. A. Mumford indicates that the report of the joint 
working perty, of which he is chairman, will owe 
muoh to Mr. Vollans, although the working party is 
not in agreement with all the latter’s findings. 


BRITISH ELECTRICAL AND 
ALLIED INDUSTRIES RESEARCH 
ASSOCIATION 
REPORT FOR 1952 


"DES thirty-second annual report of the British 
Eleotrical and Allied Industries Research Assooia- 
tion (usually referred to as the Electrical Research 
Association) records the maintenance of the activities 
of the Association at & high level and their expansion 
in certain directions". 

At the outset, it is noted that the Association has 
operated this year under new terms of grant from the 
i primar of Scientific and Industrial Research, 

it was in relation to these new grant conditions 
-secoml Annual of the E. R.A. for the Period ended 
British Electrical 


* Thirty 
31st December 1962. Pp. 1 (Leatherhead : ond 
Allied Industries Research association, 1053.) 
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summarized in nineteen separate 
sections in the report. It is, however, a little dificult 
to form from the report an adequate picture of the 
relative scale of effort devoted to the various branches 
of work. Much ns is evidently placed, as in 
-previous years, on work on dielectrios; part of 
this work being oarried on at the Association's 
laboratories at Perivale, and part under the- extre- 
a Cae ee 
and in the Universities of Oxford, Durham, Bristol, 
Liverpool and London. This research 


is in progress in 


eg. 
ork on circuit breakers and circuit-breaking 
phenomena continues at a high level, and progress is 
n gle in multiple break switches for high voltages. 
report mentions, in passing, that ‘This year is 
the 25th anniversary of the gas-blast and the 21st 
i of the beffe side-blast i 
inventions of Dr. Whitney and Mr. Wedmore. The 
vital arc-oontrol element in moet modern high-power 
switchgear throughout the world, embodies in whole 
or some essential part their ideas and inventions". 
A model p.c. tranamiasion link simulating igh- 
voltage operation is now i complete, it 


struction for some time, has been in operation on a 
limited basis, and additional sections of network 


$ of researches, parti ly 
striking transients on the 182-kV. system of the 
' British Eleotrioity Authority. In the field of power 
~ generation, the most important problem is to reise 
the working temperatures of steam turbines. Extre- 
mural work at the Imperial College of Science and 
Technology, London, includes & programme for the 


experimental 
station in Orkney has been operated but is not in 
fall commission, and arrangements are in hand with 
the College of Aeronautics for the testing of prototype 
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iier pan e Efforts are also being directed towards 
the lopment of the fuel cell, and & new research 
team for work on the gas cell has been established. 
In the agrioultaral field, the Assosistion hae met 
with considerable success in the development of 
grain-drying equipmerit, and further work is in hand. 


comparison has been made between the perforrn- 
anoe of the heat pump and that of a gaa boiler 
installation. 

Mention is made of the close liaison which the 
Electrical Research Association maintains with the 
professional institutions concerned with ite spheres 
of work. A new has been made in the 
eetabliahment of & programme of colloquia which are ` 
held at the Association's laboratories and to which 


extra-mural research workers. 


SCIENCE IN GOVERNMENT 
SERVICES 


& recent addreas to the American Chemical 
Society (see Nature, June 18, p. 1055) Dr. L. A. 
California Institute of 


by the University of California, expressed the opinion 
that the Government is not getting full value from 
its many existing military laboratories. — Dr. O. H. 


William Jackson Pope Memorial 
Lecture, ‘The Scientist’s Place in the Services’, 
before the Royal Society of Arte on April 29, struck 
a much more confident note. "He gave substantial 
reasons for believing that in Britain we have found 
means of ensuring that science, especially when 
devoted to defence topics, can really flourish in pesce- 
time under government control. The position which 
scientists gained in the stress of war has been 
retained, and the scientist has now & favoured and 
honourable place in the Services, moluding the 
Ministry of ly, in which he no longer has to 
fight for opportunities to collaborate closely with the 
Services in such of their problems as the acientiflo 
approach might further. He has become conscious 
rather of the responsibilities being imposed upon him 
and is wondering how far they oen be discharged. 
Dr. Wansbrough-Jones began by reviewing the 
way in which the attitude of the Services to scientific 
men has changed, so that in the Second World War 
they were no lo limited to giving the Services 
what they rather than what the Serviocea 
needed, which, as Sir Henry Tizard pointed hag dd 
not necessarily the same thing. Apart from 
influence of scientists like aa Fowler and others, 
who had been brought intimately into the defence 
picture before the War, the preparation of the 
Technical Register and urge to help the war 
effort from every scientific ratory in the country, 
Dr. Wansbrough-Jones thought that there were three 


+ 
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main factors responsible for acientifls men achieving 
& position in which their powers are being fully 
exercised. The first is the dominant position in flelds 
of defence science that the Government Establish- 
menta have achieved. The real knowledge of radar, 
Bervioe communication problems, explosives and 
propellants and chemical warfare is to be found in 
the Service Establishments, and at first even the 
most eminent outside scientists would be able to oon- 
tribute relatively few ideas. The second factor is the 
increasing realization that a major scientific profession 
exists which might have its own contribution to make 
in ita own terms. The third and most oompelli 
factor of all is the practical and i tal ; 
wel oxunpüdol i tedar- thas the eiui ean 
contribute so much in non-technical and semi- 
technical flelds. By the end of the War, all three 
Services had their own operational research teams at 
work in the fleld and at various headquarters, and 
in the Service Ministries and at many major com- 
mands there were senior scientists, of such rank and 
status that they could discuss, on equal terms with 
senior serving officers, the Services’ problems fram a 
scientific point of view. The greznme for 
research and development was evolved by such joint 
discussions, later to be oarried out by the Ministry 
of or of Airoraft Production, and by the Royal 
Ne Scientific Service. The arrangement really 
worked very well: the great step forward was the 
integration of the two disciplines, service and 
scientific, at & high level, s0 that the real problems 
were isolated, studied by the best scientific means 
available, and the results checked in the field by the 
method of operational research. 

Generous tribute was paid by Dr. Wansbrough- 
Jones to the contribution of the Services themselves 
to soienoe : progresa would not have been le 
had not the technical and scientific know and 
appreciation within the Services been greater than is 
commonly admitted. Moreover, since the War, the 
Services have also made advances in their own 
technical education. The old scientific isolation of 
the Government scientist has gone, and there is 4 

interchange both of people and resulta. Nor 
oes Dr. Wausbrough-Jones think that & turnover of 
young scientific men, due to the attraction of higher 
salaries in. industry, is & bad thing, provided it is 
not overdone. Many men who could command far 
higher salaries outaide the Government gervioe remain 
within it on account of the excellent facilities pro- 
vided. Equipment in the Government Research 
Establishments is first-class, and he thought that 
much of the research and development oarried out 
on behalf of the Services are also of great value to 
British industry as & whole and to soienoe itself. 
‘Provided recruitment of scientific men of the right 
quality and the scientific education of the Services 
continue, he believes that the harmonious mang 
of the Bervioe and scientific staffe will continue, ani 
that the best use will be made of weapons, and the 
very difficult task of selecting the right problems to 
attack will be well done. Research in these fields is 
admittedly expensive, and though Dr. Weasbrough- 
Jones agreed that the scientist working for the 
Services has no easy task in seeing that costa are 
kept down without lowering the standard of the 
work, he appeared to be satisfled that Great Britain 
is getting good value from the average cost for fally- 
trained research worker, gcientist or engineef—an 
average cost materially smaller than the 
American figures. 
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THE CONCEPT OF 
PHOSPHATE BOND-ENERGY 


By Dr. R. J. GILLESPIE, Dr. G. A. MAW and 
C. A. VERNON 


William Ramsay and Ralph Forster Laboratories, University 
College, London 


Department of Blomhomistry, St- noter Hospital Medical 
choo 


URING the past twenty ye&rs, it has become 
apparent that phosphorylation is one of the 
most fundamental processes oocurring in living tissue. 
The role in metaboliam of substances which bring about 
phosphorylation, such as adenosine triphosphate 
(ATP), is currently i in terms of conoepts 
first elaborated by Lipmann!, who divided biologically 
important phosphoric acid derivatives into two groups 
ing on whether their standard free energy of 
hydrolysis is large (o. — 12,000 oal. mol.) or small 
(o.'— 2,000 oal. mol.-3). Compounds in the first group 
are said to contain an 'energy-rioh' or ‘high-energy’ 
O—P or N—P bond; those in the second group an 
*energy-poor' or ‘low-energy’ O—P or N—P bond. 
Cleavage of ‘high-energy’ bonds is imagined to 
liberate large amounts of free energy whioh may 
be used by the organiam either to oarry forward 
i unfavourable reactions or for the pro- 
duction of work. Catabolic processes are gaid to be 
80 organized as to lead to the production of 'energy- 
rich’ compounds (for example, phosphocreatine and 
phosphoarginine), which function aa stores of readily 
available energy. Anabolic processes then proceed by 
utilizing this energy through the mediation of adenosine 
tri- di-phosphates. 

This concept of ‘energy-rich’ phosphate bonds 
(which is used in ita literal sense) is 
irreconcilable with physicochemical principles. 
Furthermore, since the theory is actually based on 
free energies of hydrolysis, the relevance of classical 
thermodynamics to the interpretation of the detailed 
mechanisms of biological systems ires scrutiny. 

"When separate atoms combine to form molecules, 
that is, when chemical bonds are formed, the total 
energy of the system deoreases. The reverse process, 
the dissociation of a molecule into its constituent 
atoms, therefore requires an expenditure of energy 
which is referred to as the heat of atomization. For 
a diatomic molecule, the bond-energy of the only 
bond present is defined as being equal to the heat of 
&abomiration, that is, ; 


AH for the process X, — 2X. 


A Tagh Pond snare) that je A ee Tam or AH, 
indicates & strong and, conversely, a low bond- 
energy indicates & weak bond. 

In.& polyatomio molecule it is usually assumed 
that the Oud neut cca gren ad M ein t 
of its molecular environment’, and that individual 
bond-energies are strictly additive. Bond-energies 
defined in this way, however, are no more than & 
convenient, although arbitrary, method of dividing 
up the total heat of atomization. A more useful 
quantity is the bond-dissociation energy, which is 
equal to the heat contentchange AH for tho reaction 
R:8 — R- + S:, where R: and S- are free radicals 
or atoms. This tity, unlike the bond-energy. 
depends on the mo environment (of. the O— 
bond in HO, H,O and H40,)*, but can be measured 
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for bonds in polyatomic molecules only in a few 
special cases and under special conditions. . . 

However, the ifportent point for our present 
. discussion is that bond-energies are' always postive, 
that is, energy is always required to break a chemical 
bond.” - It- is impossible fot any. simple bond-dis- 
sociation proceas to be energy-producing, and the 
concepts of ‘energy-rich’ bonds and the storage of 
onergy in bonds are physically meaningleas. It must 
also be pointed out that even if the correctly defined 
bond-dissociation energies of different O—P and 
N—P bonds could be measured, which at present is 
not the base, they would not, in general, bear any 
simple relationship to the free energies of hydrolysis, 
since other quantities such as the energies of forma- 
tion of new bonds, the heat of ionization and solvation 
`à of all the. reactants and products and the total 

. entropy change accompanying the reaction, are also 
involved. 
~“ As an example of the current literal use of the 
term ‘phosphate bond-energy’ we may quote the 
following extract: ‘The removal of the elements of 
. water from phosphoglyceric acid resulta in structural 
alterations within the molecule. These are attended 
by & redistribution of the intrinsic free energy of the 
Ta leading to a ‘concentration’ of free energy in 
the neighbourhood of the phosphate radical; in 
other words, to the generation of & new energy-rioh 
bond. The free energy of this new bond has been 
estimated at about 16,000 cal., i.e., rather more than 
is required to form a new bond in ATP. This new 
bond energy, together with the phosphate radical, is 
then transf to ADP and a new molecule of 
ATP is thereby produced’’‘, It is clear, however, that 
it ia impossible for energy to be stored in a bond in 
this way, since what is meant by a chemical bond is 
inseparable from the idea of energy release on ita 
formation. Clearly it would be less mi ing and 
more correct to avoid the terms ‘energy-rich’ and 
'energy-poor' bonds and, refer simply to high and 
low free energies of hydrolysis. 

In discussing the real significance of the free energies 
mf hydrolysis of biologically important phosphoric 
acid derivatives, it must first be emphasized that 
there seems to be little justifloation for the customary 
division of these free energies of hydrolysis into two 
sharply defined groups. ‘Not only is there a wide 
scatter in the quoted values*, but also many of them 
have been obtained by indirect calculations! the 
roue a inh is difficult to assess. 

Consi: le confusion seems to have arisen in the 
biochemical literature from a misunderstanding of 
the aignifloanoe of the thermodynamio functions, t 
content H and free energy G, and much of this is 
directly due to the use of the ‘energy-rich phosphaté 
bond’ nomenclature. We shall consider some typical 
examples. The first concerns certain experiments by 
Lipmann‘, who observed that under particular oon- 
ditions the condensation of amino-acids to give 
peptides is accompanied by the hydrolysis of adenoame 
triphosphate. Citing this as an example of the energy 
from an energy-rich bond promotmg biologically 
important synthesis, Lipmann oonoludea that, since 
only one peptide linkage (free energy of hydrolyma 
o. — 8,000 cal.) is formed for every molecule of 
adenosine triphosphate hydrolysed (free of 
hydrolysis c. — 12,000 cal), the utilization of the 


phosphate bond-energy is only 25 per oent, tho- 


remainder (that ia, — 9,000 cal.) being ‘spilled over’ 
and dissipated as heat. Let us examine the real sig- 
nifloance of these figures. The two free energies of 
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hydrolysis quoted are, in fact, standard free energy 
chhhges, ‘and from these, assuming for-the purposes 
of this discussion that they are correct, oan be 
calculated the standard free energy change associated 
with the overall reaction (o. — 9,000 cal.) This will 
.not in general be equal to the actual free energy 
‘change AG associated with the reaction as it oocurs 
in an organism, because this quantity is dependent 
on the concentrations or, more correctly, on the 
activities of the reactants and products, and is related 


to the standard See Fe pres ud AG’ (reactanta 


and products in their by the relation 
AG — AG? + RT log J, 


(aa M(ag)N ... 
(ag)*( ag) ... 
for the general reaction 


bB+cO+...=—mMtnN+... 


where ay is the activity of B, eto. 

In any event, even if the actual free energy change 
were — 9,000 cal, the heat of reaction would in 
general have a different value. Ifthe reaction coours 
under such conditions that the only work done is 
work of ion against & constant pressure, then 
the heat absorbed will be given by the heat content 
change AH, but not by the free energy change AG. 
Unless the entropy change AS is rero, these two 
quantities will have different magnitudes and may 
even be of opposite sign. In the more general case 
where other forms of work than ion against & 
constant pressure are done, the heat absorbed will 
not be given by the heat content change but will 
depend on the reaction path. Clearly it is moorrect 
to conclude that the standard free energy change of 
— 9,000 cal. for this reaction corresponds to the heat 
liberated, or that it is the actual free change 
associated with the reaction as it ocours in a biological 
environment. It is diffloult to attach any meaning 
to the statement that the efficiency of utilization of 

bond-energy 18 only 25 per cent. This 
implies that the reaction might in principle be carried 
out with a much smaller'free energy-decrease. How- 
ever, & different free energy change will only be 
poesible if the reaction haa & different stoichiometry 
and therefore & different mechanism. Whether or not 
such an alternative procese would be le under 
any given conditions can only be deci by kinetio 
and not by thermodynamio consideratiens. 

Some of the confusion in the use of the thermo- 
dyngmio function G can undoubtedly be attributed to 
its rather misleading name, free energy, which has 
led to it being erroneously identified with the energy 
function W. For example, some authors appear to 
think, possibly because free energy o are 
usually expressed in calorie units, that free 
energy change associated with a chemical reaction 
must in some way ‘appear’ either as work or as heat 
liberated or as both. The standard free energy 
change of & chemioal reaction AG* is probably best 
thought of as a diagui rium constant, the 
two quantities being related by the expression : 

— AG? = RT log, K. 
Since, in the case we are considering, the standard 
free energy change for the overall reaction is — 9,000 


cal., we may conclude that the position of equilibrium 
lies well over on the side of the products. However, 


where 
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in deciding whether or not & reaction will, in faot,. 


proceed under any given conditions, thermédynamio 
considerations are largely irrelevant. Thus, although 
the position of equilibrium of & reaction may be very 
favourable, it only if it has a sufficiently 
low activation energy ; this is not related to the free 


other poemble ways. 

It is difficult to understand why ıt should be con- 
aidered on the basis of thermodynamic considerations 
alone that & substance such as adenosine triphosphate, 
which is said to contain an ‘energy-rich’ phosphate 
bond, is necessary to promote the synthesis of a 
peptide linkage when it 18 evident that any phosphate 
with & free energy of hydrolysis more negative than 
— 8,000 oel. would give an overall reaction with a 
negative free energy change, that is, with a favour- 
able position of Although thermo- 
dynamics shows that the position of equilibrium in 
the supposed synthesis of a peptide linkage by 
adenosine triphosphate lies well over on the side of 
the producta, it does not, and in fact cannot, tell us 
why adenosine triphosphate is particulgrly effective 
in this reaction. reason for this must be sought 
in terms of kinetio rather than thermodynamio 

Among other types of reactions which should be 
considered in kinetic rather than in thermodynamic 
terms ig, for example, the enzyme-oatalysed trans- 
phosphorylation of glycerol by glucose-1-phosphate. 
In this system, in the absence of the acceptor mole- 
cule, the enzyme causes rapid hydrolysis of the 
por i Phom iie To quote: “It might have 

antici therefore, that hydrolysis rather 
than transfer, would always occur in the presence of 
a transferrmg phosphatase. Apparently, however, 
the available free energy is not lost all at once; 
rather does it seam that free energy tends when 
possible to escape in stages’’*. Presumably the true 
explanation here is that the rate of phosphorylation 
of glycerol by glucose-l-phosphate is greater than 
the rate of hydrolysis of the latter. To explain the 
phenomena in terms of a hypothetical desire of free 
energy to escape in small amounts is a necessarily 
sterile approach and can contribute nothing to a real 
understanding of reaction. . 


ohange of 
approximately — 12,000 oel., must be coupled with 
another reaction, which is said to drive the &denosina 
triphosphate synthesis, for which the standard free 
energy change is negative and numerically equal to 
or greater than 12,000 coal. Any difference between 
the two values is said to be dissipated as heat. It 
should be clear from the preceding discussion that 
the synthesis of adenosine triphosphate from the 
diphosphate does not require immediate coupling of 
this reaction with another having & greater negative 
standard free energy ; but rather must the 
activities of all the and products be such 
that the movement of the system towards equilibrium 


~ 


NATURE 


1149 


will cause the reaction. to occur, and that suitable 
catalysta must also be present so that paths are open 
by which the reaction can proceed sufficiently 
rapidly. It will obviously lead to incorrect oon- 
clusions if one attempts, as is often done, to link the 
synthesis of adenosine trip with only those 
reactions which have a sufficiently negative free 
energy ipm te For example, it has concluded 
that, since standard free energy change &ooom- 
ying the oxidation of f-hydroxybutyrate by 
iphosphopyridine nuoleotide is of the order of 
1,000 cal., phosphorylation of adenosine diphosphate 
to the triphosphate cannot ocour simultaneously 
with the former reaction. In fact, this may not be 
the case. The standard free change, and 
indeed thermodynamics im gives little 
information on this point. 

In conclusion, we should like to stress the present 
need for & kinetio approach to the whole problem of 
phosphorylation reactions. It is clear that substances 
such as adenosine triphosphate are able to induce 
phosphorylation rapidly and selectively under & wide 
variety of conditions. The mechanisms by which 
these processes occur appear to be largely unknown. 
It is, however, by the study of these mechanisms, 
particularly in relation to the enzymes involved, and 
not by the invention of fictitious kinds of bond- 
energy, that the role of adenosine triphosphate in 
phosphorylation reactions will be understood. 

We wish to thank Profs. E. D. Hughes and C. K. 
Ingold for their help and , Prof. R. A. 
Morton and Dr. J. Glover for helpful criticism of the 
manuscript, and Drs. C. A. Bunton, E. M. Orook, 
P. B. D. de la Mare, Allan Maoooll and P. J. Syrett 
for many valuable discussions. [Feb. 13. 
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8-FORMS OF FIBROUS PROTEINS 
AND SYNTHETIC POLYPEPTIDES 


By Dr. C. H. BAMBORD, L. BROWN, Dr A. 
ELLIOTT, W. E. HANBY and |. F. TROTTER 


Research Laboratories, Courtaulds, Ltd., Maidenhead and 
Coventry 


have recently examined the X-ray reflexions 
from the shorter spacings m signa ines 
lypeptides and fibrous proteins, wi view of 
ining as accurately as possible the axial repeat 
distance, particularly for the extended polypeptide 
configuration. 
Silk suture or & bunch of fibres from Bombyx mors 
phed with a cylindrical camera with the 
fibres horizontal and tilted at about 42° to the 
X-ray beam gives a diagram in which there is an 
exceedingly strong aro carrespondi to a spacing of 
1-156 A. in the direction of the axis. This 
is probably similar in origin to the 1-2 A. reflexion 
which Bunn and Garner! found by the same technique 
in oriented fibres of nylon 66, and owes ite intensity 
to the approximately constant suocession of scattering 
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atoms along the extended chain. It is the sixth order 
of the axial t in silk (7.04 A. according to 
MoNicholas'). this basis, & more accurate value 
of the axial repeat is obtained from the 1-158 A. 
Se ebin dom oiher riaria On layar tines: pe 

-oongider, therefore, that the best value for the 
c-axis in our specimens is 6 x 1-150 = 6-94 A. For 
tuseah silk the reflexion is at 1-158 A., 
which gives a c-axis repeat of 6-92 A. 

The 1-156 A. reflexion should be characteristio of 
all extended or nearly extended polypeptide chains, 
and we accordingly looked for it in swan quill and in 
steamn-stretched bristle and hair and in several 
synthetic polypeptides in the f-configuration. The 
expected reflexion, weaker relatively than in silk, 
bristle at 1-104 A., giving 
an axial repeat of 6-62 in agreement with Astbury 
and Street’s value for stretched hair". A somewhat 
diffuse reflexion was obeerved in stretched horse hair, 
corresponding to the same ing. However, no 
indication whatever of the 1-1 A. reflexion in swan 
quill (or of one at 1-5 A.) was found on heavily exposed 

phs taken under similar conditions to those 
whioh showed these reflexions in other polypeptides 
and proteins. 

The synthetic polypeptides, polyglyoine, poly-L- 
alanine and poly-y-methyl-r-gluteznate, have given 
results of great interest. In poly-r-alanine (B-form) 
"the orientation was good, and a strong meridional 
reflexion appeared oo ding to 1-147 A. The 
o-axis repeat for RE ANEA PEA is therefore 6-88 A. 
In polyglyoine the orientation was insuffloient to 
show whether the reflexion at 1-16 A. was on or near 
the meridian, but we consider this very likely in view 
of the almost identical meridional 1:156 A. spacing 
in silk. In the B-form of poly-y-methyl-L-gintamate 
a meridional reflexion at 1-188 A. was found, giving 
& o-axis repeat of 6-88 A. The values of the c-axis 
repeats for the various polypeptides and proteins are 
collected in the accompanying table, whioh also gives 
the mean reaidue weights. 





* The mean ts do not to be known see 
ttak of oma ik a probably nol very differens from of Bombys 


thas of ewan quill is S d E ts tier of wont (e. 110) 


Calculations show that for a fully extended poły- 
lyoine ohain the (008) reflexion has a large structure 
factor: consequently & strong reflexion on or near 
the meridian at about 1-2 A. should appear. The 
1-16 A. reflexion is the only one in this region whioh 
we have observed. If the 1-16 A. reflexion in poly- 
glycine is near the meridian, consideration of possible 
unit-cell structures strongly that the c-axis 
has a length between 6-06 A. 7-05 A. The latter 
figure corresponds to the maximum stagger between 
neighbouring chains, leading to a triolinia oell, and 
the lower figure is for & oell the base of which is 
normal to the chain axis (this appears to be the case 
in ailk and in poly-t-alanine). If we assume that the 
chain of polyglyoine is fully extended (and hitherto 
bare od eu uud pin cai rur ani D 
tion), ii follows that & fully extended polypepti 
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chain should have an axial repeat of 6-96-7-05 A., 
&bout 4 per oent lees than the value 7-23 A. based on 
measurements on small peptides‘. An alternative 
bos ara of our resulta is that the crystallites of 

yBlyeine are composed of parallel rather than the 
conventional anti-perallel, polypeptide chains. In 
order to form satisfactory hydrogen bonds the chains 
(assumed in this explanation to have a repeat of 
7:28 A. when fully extended) may have to contract 
so that their identity period becomes about 7 A. or 
lees. We might expect, however, that this arrange- 
ment is lees stable than the extended anti- 
parallel one, since the full contribution from the 
staggering’ of single bonds around Ca is not obtained. 
A partially collapsed anti-parallel cham oonflgure- 
tion is also & possibility, but seems open to the same 
objection. 

Pauling and Corey* have stated their view that 
polypeptide chains will take up specific ions 
corresponding to minimum energy of the chain. The 
fully extended chain is one such co ion; if 
this has a repeat length of 7:28 A. the next stable 
configuration (the pleated sheet) has & repeat of 
6-68 A., and tions of intermediate repeat 
length should be unstable. This point of view, how- 
ever, does not take any account of from 
interchain forces other than those involved in 


lypeptide has a of 
about 7 A., the next stable configuration should have 
& repeat about 6-4 A. It is quite certain that poly- 
t-alanine (which &ocording to Pauling and Oorey 
should form a pleated gheet m reason of sterio 
hindrance of the methyl groups) has a c-axis repeat 
of 6-88 A. (or a multiple of this) , and cannot therefore 
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traction to & specific configuration (involving stag- 
gering of single bonds around the Ce atoms) takes 
place. This may mean that the effect of methyl-group 
sterio hindrance has been over-estimated by Pauling 
and Oorey, and also that the energy of the whole 
crystalline system may be at a minimum even though 
the individual chains are not in the position of lowest 
energy. The alanine content of tussah silk is rted | 
to be higher than that of Bombyx mori, and it is 
therefore interesting to note that the c-axis repeat in 
tuseah is intermediate between that of poly-r-alanine 
and Bombyz. 

The result obtained with swan quill 4g surprising. 
This material ahows infra-red dichroism of the type 
associated with a Pe er eee 
marked than in . ee ee ee 
of the structure consisted of a-ohains at right angles 
to the fibre axis, but we have been unable to detect 
& 1:5 A. reflexion either on the meridian or the 
equator. The large number of sharp reflexions in the 
centre of the diagram (similar to sea-gull quill’) shows 
that parts of the structure are highly oriented. If 
the 8-1 A. meridional reflexion in swen quill indicates 
a unit cell with o = 6-2 A., then calculation shows 
that the 1:08 A. reflexion in such a contracted 
structure would be weak. This may perhaps explain 
our failure to observe suoh & reflexion. If this 
explanation be correct, it furnishes some evidence for 
lanar or nearly planar amide groups in feather 
faratin: for the low calculated intensity of the 1-1 s: 
reflexion for a slightly cqntracted chain is a result o 
rotation assumed to be around the Oa single bonds 
only. The effect of this rotation is to destroy the 
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approximately equal succession along the chajn axis 
of atoms in the backbone. C ke 
The table shows that the fibre repeat-di ces In 
the B-forms of the synthetic polypeptides and in the 
silks are surprisingly similar considering the wide 
variations in the size of the side chains. Such varis- 
tions as are found may be attributed to the presence 
or absence of & B-carbon atom, rather than to the 
total bulk of the side chains. It is therefore sur- 
prising that the c-axis repeats of the B-keratins are 
go much amaller, and we conclude that the character 
of the side chains is more important in this respect 
In conclusion, we consider that the observations 
briefly set out above suggest that we are not yet in 
& position to calculate with preciaion the arrange- 
ment of the polypeptide backbone of these large 
molecules. If this is the case when we are con- 
cerned with regions of high orystallinity, it is still 
more true of the amorphous parts which make up by 
far the greater part of many fibrous proteins, and of 
all proteins in solution. (March 24. 
! Bann, O. W., and Garner, H. V., Proc. Hoy. Soc., A, 180, 89 (1947). 
* MaNicholas, H. J., Test. Ree. J., 11, 89 (1040-41). 
aaia Yo quand Bases s MT Iyen, Boy, Spis 4. M. 76 


* Senj cn eee te: Corey, B. B., and Pauling, L., Proc. Roy. Sos., D, 
Al, 10 (1953). 

PME L., and Oorey, B. B., Proe. U.S. Nei. Acad. Soi 97, 729 
(1081). 


* Ambrose, H. J., and Milfott, A., Pros. Roy. Soc., A, 806, 206 (1951). 
1 Astbury, W. T., and Woods, H. J., J. Text. Inet, 83, 17T (1982). 


NATURAL CONFIGURATION OF 
THE PURINE NUCLEOTIDES IN 
RIBONUCLEIC ACIDS 


Chemical Hydrolysis of the Dinucleoside 
Phosphates . i 


WEE hydrolysed by means of cold alkali or 
acid, the ribónuoleio acids give rise to mixtures 
of isomeric nucleotides, the a and b nucleotides of 
Carter! and Cohn’, which are the 2’- and 3’-phos- 
.phates of the four nucleosides, probebly in that order 
which we shall assume for convenience. In the intact 
nucleic acids, these substances are linked to each 
other largely or poesibly entirely by phosphate 
diester bridges algo involving the 5’ OH group in the 
nucleosides. It is known, however, that acid or 
alkaline hydrolysis effecta the degradation of ribo- 
nucleic acid through intermediate cyclic phosphate 
compounds involving both the X- and 8’-positions in 
the nucleoside residues*“, so that the final position 
of the phosphate residue in the nucleotide liberated 
is no certain guide to ite poertion in the intact nucleic 
acid. Similarly, in ribonuclease digestion, the faot 
that the pyrimidine nuoleotides liberated are all of 
the b (8’)-type® is not definite proof that the 8'-link 
is involved im the intact nuoleio'&oid, because the 
enzymic degradation also goes through & cyolio step 
and Bo phosphate migration may also take place in 
this case. 


The original object of this work was to degrade _ 


relatively sunple oompounds derived from ribo- 
nucleic acid in order to determine the actual con- 
figuration in the internuoleotide link, and the 
digestion’ seemed to be theenost profitable substances 
to investigate. These are composed of a purine 
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nucleoside joined at O 2’ or 3’ by & phosphate diester 


bridge to the 5’-group of a pyrimidine nucleoside 

‘phosphate. This type of compound ıs resistant to 
snake venom phoephodiesterase, but if the pyrimidine 
nucleotide residue is imn nU eon at O 3’, this 
enzyme then breaks the ting dinucleoside mono- 
phosphate to give.a pyrimidine nucleoside 5’-phos- 
phate and a purine nucleoside. Our aim was to 
attempt to induce the enzyme to break the other end 
of the phosphate bridge, so as to leave the phosphoric 
acid joined either at O 2 or O 8’ without the inter- 
vention of a cyclic intermediate. At this point we 
should state that we did not succeed in this object, 
but instead we discovered a ohemical method for 
accomplishing this degradation. 

As an example of this degradation we shall take 
the oase of the dinucleotide of guanine and cytosine. 
This was dephosphorylated by prostate phospho- 
monoesterase to give & dinuoleomide monophosphate. 


OH H 


guanoeine "NN ix 
N 


OH OH 


UE 
Ps 


H-0.00 OH 


periodate 
—————3À 


On treatment with sodium periodate, the cytidine 
residue was split between C 2’ and C 3’ to give a 
dialdehyde derivative. This substance may be 
isolated from excess periodate and iodate by 
chromatography in isopropanol — ammonia‘. 

When treated at pH 10 with Russell viper venom 
for 6 hr. at 37? C. and rechromatographed in the same 
solvent, two substances were detected. The one with 
the higher-Rr value was eluted and found to have an 
absorption similar to, but not identical 
with, that of cytosine. The slower-moving compound, 
which had the same Rp as guanylio acid, was eluted, 
and on chromatographing in an ammonium sulphate — 
sodium acetate — t ol- water solvent* was 
found to be guanylic acid b exolusrvely, and ite 
identity was confirmed by an examination of ite 
absorption spectrum. 

Control experiments, however, gave the same 
result; that is,-it was possible to obtain guanylic 
acid b, together with the cytosine-containmg com- 
pound (which, incidentally, does not seem to be 
identioal with the substance obtained by the action 
of periodate on idine), from the dialdehyde 
derivative of the dinucleoside monophosphate of 
guanine and cytosine without the addition of snake 
venom, but simply by incubation at pH 10. Further 
experiments confirmed that this action was inde- 
pendent of a diesterase and occurred under conditions 
in which cyclic nucleotides are completely stable. 
Apparently the dialdehyde derivative of a dinucleoside 
monophosphate is unusually unstable to alkali, and 
we find that a certain amount of splitting actually 
takes place even on chromatographmg in sopro- 
panol — ammonia. 
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This method has also been appled to the degrada- 
tion of the dinucleoside monophosphates obtained 
from guanylyl uridylic acid, adenytyl oytidytio acid and 
adenylyl uridylic acid, and in each case the dialdehyde 
derivative yielded, on mild alkaline treatment, either 
guanylio acid b or adenylio acid b. Thus both purine 
nucleotides occur in the dinucleetides (and preeum- 
ably in ribonucleic acid) as the b isomers, which are 
probably the nucleoside 8'-phoephateé. 

The posajbilities of this procedure, by means of 
which the phosphate terminal nucleotide of a di- 
nuoleotide may be removed, are at once apparent. 
The conditions under which the experiment is carried 

. out are so mild that any polynucleotide would be 
quite stable, and by & repetition of the procedure 
it should be põðible to determine the nucleotide 
sequence in & polynucleotide chain. As the next step 
we intend to apply the method to the investigation 
of trinucleotides. 

One of us (P. R. W.) wishes to thank the Common- 
wealth Government of Australia for a Commonwealth 
Scientific and Industrial Research Organization 
Studentehip. 

P. R. WurrrELD 
Roy MARKHAM 
Agricultural Research Council 
Plant Virus Research Unit, 
Molteno Institute, 


Smith, J. D, Bioskem. J., 5t, 552 (1082). 
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. D., Biochem, J, 58, 558 (1082). 
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Enzymatic SPP of Purine Internucleotide 
Inkages 

THe nature of the phospho diester internuoleotide 
linkages involving purine residues of ribonucleic acid 
has not been previously onstrated. In the 
p ing communication, ib was decided that purine 
nucleotides occur in ribonucleic acid as the b isomers. 
We have reached the same conclusion from enzymatic 
studies with a spleen fraction. Volkin and Cohn! had 
‘already isolated b nucleotides of all the bases after 
digestion of ribonucleic acid with a crude spleen 
extract*. However, this did nq establish the position 
of the phosphoryl group (2’- or 3’-) in the original 
diester, since the occurrence of nucleomde 2’: 3’- 
phosphates as intermediates was not ruled out. These 
cyclic compounds, if formed in the course of hydro- 
lysis, would allow the possibility of phosphoryl 
migration. In the present investigation, we have 
found that guanylic acid b and adenylio acid b 
resulted from the digestion of the ribonuclease- 
resistant ‘core’ with a fraction from spleen, and no 
cyclic compounds were observed at any time. 
Furthermore, it has been shown that the oyolio 
mononucleotides were quite slowly attacked by the 
enryme and therefore would have accumulated, had 

, they been intermediates. 
The enzyme preparation was one of several 
. fractions previously ‘from calf spleen’. 
Fresh tissue, was homogenized in cold 8:5 per cent 
sucrose, adjusted to pH 5 and oenirifuged. The 
precipitate was washed with 8-5 per cent sucrose and 
then with acetone (— 10°). From the dry acetone 
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powder it was possible to extract the enzyme activity 
in soluble form with 0-2 N acetate buffer, pH 6. The 
extract was fractionated with ammonium sulphate at 
pH 5 and again at pH 8. 

This fraction was incubated with ‘core’ prepared 
from ribonucleic acid by exhaustive digestion -with 
ribonuclease followed by dialysis against tap water. 
Both yeast and turnip yellow moeaio virus were used 
as sources of ribonucleic acid. At least 00 per cent 
of the purine residues of ‘oore’ were liberated aa b 
nucleotides, 88 determined by paper chromato- 
graphy‘. No oyolio intermediates were found at any 
time during the digestion. 

Now it was necessary to establish that our failure 
to observe- cyclic mononucleotides was not due to 
their being rapidly hydrolysed. ^ Aocordingly, we 
compared the rate of formation of purme mono- 
nucleotides from ‘core’ with the rate of hydrolysis of 
cyclic gu&nylio and adenylic acids. The incubations 
were carried out at 37? in a total volume of 1 ml, 
containing 80 moles of potassium phosphate buffer, 
pH 7-4, 0:3 mgm. of spleen fraction and substrate. 
As an example, 9-6 pmoles of gnanylio acid b were 
derived from 5 mgm. of ‘core’ in ] hr. During this 
time, 1-8 oles of guanosine 2’ : 3’-phosphate were 
hydrol to the extent of only 16 per cent, and 
0-8 umole was split to the extent of 70 per cent. 
Clearly, the guanylic acid was not formed by way of 
guanosine 2’ : 3’-phosphate. Under these conditions, 
the cyclic compound would be expected to accumulate 
because of its slow rate of hydrolysis, but none was 
detected. In parallel experiments 0-8 and 0-6 umole 
of guanosine’ 2’ : 3’-phosphate was actually added to 
& mixture of ‘core’ and enzyme. Hydrolysis of ‘core’ 
proceeded, and most of the added cyclic compound 
survived an hour’s incubation. Cyclic adenylio acid 
was somewhat more repidly split by the spleen 
preparation, but its accumulation could also be 

had it been formed as an intermediate. 

imilar observations were made with the dinuoleo- 
tides of guanine and cytosine, guanine and uracil, 
adenine and uracil, and adenine and cytosine. 
Preparation of these compounds is described else- 
where’. All were split to give b nucleotides of purine 
bases, without the appearance of cyclic mono- 
nucleotides. in, &8 an example, 1:25 umole of. 
the dinuoleotide of guanine and cytosine were hydro- 
lysed to the extent of 85 per cent in 1 hr., with no 
accumulation of guanosine 2’: 8’-phosphate. Under 
similar oonditiens, 1-3 moles of guanosine 2 : 3- 
phosphate were incubated with spleen fraction and 
50 per cent still remained after 3 hr. 

From theee i we conclude that the purine 
nucleotide residues in ribonucleic acid ooour largely 
in the 6 form. 

One of us-(L. A. H.) is on leave from the National 
Institutes of Health, Bethesda, Maryland. 
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: * Roy MARKHAM 
Agricultural Research Council 
Plant Virus Research Unit, 
Molteno Institute, Cambridge. 
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National Institutes of Health, 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of anomymous communications 


Breakdown of Methyl Methacrylate 
Polymer by High-Energy Radiation 


Tue behaviour of polymethyl methacrylate (‘Per- 
spex’) when oem ud high-energy radiation 18 


markedly different from that of many other long-. 


chain polymers such as ‘Polythene’ and polystyrene’. 
These latter develop cross-links forming & thermo- 
setting material, whereas polymethyl methacrylate 
shows rapid breakdown after relatively short radiation 
doses. The nature of the changes produced is com- 
plex, and appears to vary with the temperature as 
well as the radiation dose. 

Most of the radiation work was oarned out in 
the BEPO atomic pile at Harwell, af a temperature 
of about 70? C. Unit radiation dose is defined as a 


flux of 10” slow neutron/cm.? plus the associated, 


fast neutrons and gamma-rays. After exposure to 
some two units of radiation ‘Perspex’ loses its trans- 
parent appearance, expands and forms a white brittle 
material, consisting of & mass of bubbles. Higher 
radiation dosea produce a white powder. If shorter 
radiation doses are given, there is no obvious change 
in the ‘Perspex’, apart from & yellowish tint which 
occurs in many organic compounds exposed m the 
pille. When these specimens are afterwards heated, 
internal bubbling occurs and the mat&mal expands 
to mx to eight times its original volume. The tem- 
perature at which this change ocours is determined by 
the radiation dose—the nearer the radiation dose 
approaches 2 units, the lower the subsequent tem- 
perature needed to produce bubbling. Thus a radia- 
tion dose of only 0-1 unit is needed for bubbling 
to ocour at & temperature of 140? C. This phenomenon 
i8 ascribed to the breakdown of the side-chams, 
releasing mamly carbon monoxide and dioxide and 
hydrogen. These are maintained under pressure 
ingide the material until the temperature rise weakens 
the material sufficiently to allow bubbles to form. 

An interesting obeervation is that bubbling does 
not occur within 8 distanoe of about 1 mm. from the 
free surface of & specimen. In this region ‘Perspex’ 

romains transparent, and tough. The ‘expanded 
atta therefore consists of an internal network 
of bubbled material surrounded & thin and 
tougher ooat. To explain the losses of weight observed 
in ‘Polythene’ on irradiation’, it was necessary to 
Mund thet certain gases produced by radiation can 
only eacape from the polymer if they are liberated 
within & small distance from the surface. In the pres- 
ent work on polymethyl methacrylate, this sssump- 
tion has been justified. Thus & specimen irradiated 
for 1-1 unite, and afterwards heated for & short timo 
to produce & small amount of bubbling, had a ‘free 
zone’ (without bubbles) about 1 mm. in thickness 
and following the surface contours. This free zone 18 
not due to some form of low-penetrating radiation 
nor to the presence of oxygen. The assumption of 
diffusion over & limited distance must therefore be 
accepted. 

The same effect has bean produced by irradiation 
with pure gamma-radiation from a cobalt-60 source. 
Fig. 1 shows & rod of ‘Perspex’, irradiated in a non- 
uniform y-flux, and aftertards heated to produce 
bubbling. The end of the rod subjected to the highest 
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radiation dose shows considerable expansion, whereas 
the opposite end is apparently unaffected. If the 
radiation takes place at 20? C., considerable doses 
oan be absorbed without any obvious effects on the 
specimen. Ifiti8 then left standing for several months, 
intense cracking & in the specimen, but no 
bubbling (Fig. 2). It would therefore appear that. 
temperature above the second-order transition is 
needed for large-scale gas diffusion to take place. 
One may perhaps envisage irradiated ‘Perspex’ 
mg used as & heat-insulating material. Small 
blocks of the polymer oan be placed inside a vessel and, 
by heatmg, expanded tn stu to give a bubbled. 
material filling the required volume. 
Fuller details will be published elsewhere’. 
A. OHARLESBY 
M. Ross 
Atomic Energy Research Establishment, 
Harwell, near Didcot, Berks. April 9. 


1Charlesby, A., Nature, 171, 107 (1963). 
*Chariesby, à., Proe. Roy. Soo, A, M15, 187 (1952). 
* Rom, M., and Chariesby, À., Atomios (m the press). 


*After-effect! in ueous Solutions of 
Deoxyribonucleic Acid Irradiated » 
with X-Rays 

It has been known for some time that the 
irradiation of aqueous solutions of deoxyribonucleic 
acid with X-rays leads to & lose of viscosity}. 
However, apart from any drop in viscosity during 
the irradiation, it has been observed by several 
workers’ that there is also an ‘after-affect’ in these 
solutions, namely, & slow decrease of viscoarty which 
continues for some time after the actual irradiation. 

Although recent work? has to à large extent 
clarified thé nature of this after-effect, a certain 
amount of confusion still exista with regard to its 
extent under different i tal conditions. 
Butler and Conway’ have stated that the after-effect 
is only observed when molecular oxygen is present 
in the solution during the irradiation, and they have 
suggested that the effect is due to a slow decomposi- 
tion of a peroxidio derivative of the deoxyribonucleio 
acid which is formed by the HO, radicals present 
under these conditions. At first these authors 
concluded that the substance formed was mmilar 
to & dialkyl-peroxide. However, in & subsequent. 
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5 10 15 20 25 30 
Time after trradtatton (hr.) 
Chango. ee Od Her oent aqueous solutions of yaos 
acid (B ) after irradiation with 


E m Total dom, rep. (lone Tale, 1007 re fenum). 
ibang E A moo Fund VPE refer to tho corresponding 


publieation* they reported the oe of hydrogen 
ud py and suggested that Esdropercxides were 

the reaction between deoxyribonucleic 
acid and io, radicals and that the latter are solely 
responsible for the after-effeot. 

Contrary to this view, we have always considered 
that the after-effect in deoxyribonucleic acid solu- 
tions is due to a slow hydrolysis of labile substances 
(for example, labile phosphate esters) which are 
formed fram the uoleio acid, particu- 
larly by the oxidizing radicals produced in the 
irradiation . However, on this basis it 
would be cult to understand that the after- 
effect should puis occur in the presence of molecular 

because it is well known that (oxidizing) OH. 

ioals are also present in evacuated solutions, aa 

they are formed by the action df the ionizing radiation 
on water (equation 1). 

We have therefore irradiated deoxyribonucleic 
acid. solutions, under oxygen-free oonditions, and 
have, in fact, observed a definite after-effect on the 
viscosity. The ying graph shows the resulta 
obtained for & y polymerized ‘Signer’ deoxy- 
ribonucleic acid mur dn relative viscosities being 
determined in an Ostwald viscometer; very similar 
resulte were obtained with a number of different 
sample of nucleate. 

In all cases the after-effect in vacuo was about 
one-third of that obtained in the presence of oxygen. 
Thus, the effect of oxygen is only one of enhanoe- 
ment, and this observation is in &gree- 
ment with experimente on & number o other sub- 
stances’ (for example, the formation of acetaldehyde 
from alcohol, of pyruvic acid from laotio acid and 
from alanine, eto.), where the ratios of the yields in 
the absence and presence of oxygen were always 
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found to be between one-third and one-sixth, dépend: 
ing on the substances and on the experimental 
conditions. 

In general, the reaction, in the absence of molecular 
oxygen, can be explained by the following mechanism 
(RH = solute) : 
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Primary radiation prooees* : H,O H + OH (1) 
: RH + OH + B+ 
É H,O (2a) 


R: + OH — product (2b) 
s _ fH+OH-+HO (8) 
Pack resotions{ E +E > RE (4) 


In the presenoe of molecular oxygen, however, one 
will have the reactions : 


H+ O, > HO, (5) 
and 
RB + O, > BO, — RO, — product (6) 


Thus the back’reactions (8) and (4) may be largely 
inhibited, leading to an increased yield. 

It is therefore clear from the reactions outlined 
above that, although molecular oxygen is not & 
decisive factor, nevertheless ita presence oan enhance 
very considerably the attack on the nucleic acid 

Our views on the after-effect have been confirmed 
already to some extent by our recent te" 
substantiating our earlier suppositions t- Iabile 
compounds are formed; we have, in faot, been 
able to demonstrate tho presence of labile phoe- 
phate esters in irradiated nucleic acid solutions. 

A full acfount of this work will be published 
elsewhere. Our thanks are due to Prof. R. Signer 
for supplying several samples of deoxyribonucleic acid. 

Maroon DANIELS 

GEonaH BOHOLES 

JOSEPH Wzxes 
King's Oollege, 

University of Durham, 

Newcastle upon Tyne 1. 

! Bigner, and Wegmdller, F., of. Ph.D. Berne (1942. 
and Rosenfeld, F. 1946). 
Tay Greenstein, J. P., and Hollgender, A., droh. Biochem., 
16, 19 (1948). Butler, G. C., Cea. J. ; 
* Butler, y. d and Conway, B. E., J. Chem. Soc., 3418 (10850). 


‘ pai war (tme : "P II, 219 (1062) ; 


(in the pres). 

iG D RT and Duas T E Y L7. Oh aJ. Chen. Soc, E 

"nim 7, 5» Nature, 153; "48 (194) ," Bru. J. Radiol, Supp. I 

* Johnson, G Baboles, G., and Wels, J., Soenmos, 114, 412 
IC EAD: d Soo, (fn the press). 

7 Scholes, G., and Weiss, J., Natvre (171, 910 (1953]']. 
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Effect of Nitric Oxide on the Thermal 
Decomposition of Ethyl Nitrate 


Wa have noted with interest the recent com- 
munications of Style 4 al. regarding the reaction 
between diethyl peroxide and nitric oxide in the gas 
phase, and the inhibition of the thermal decomposition 
of diethyl peroxide!. It has been customary to assume 
that nitrio oxide inhibits reactions in the gas phase 
by the removal of active free radicals with the forma- 
tion of compounds of the type R.NO, where R is the 
radical. As Style points out, however, inhibition by 
nitric oxide may not necessarily indicate a free radical 
mechanism, 


We have Se ae observations in the course 
of experiments on thermal decomposition of 
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ethyl nitrate? in the presence of nitric oxide which 
would tend to support this idea. During these 
experiments, the maximum pressure of nitrogen 
dioxide attained is never more than 10 per oent or so 
of the initial presure of ethyl nitrate. However, if 
nitrio oxide is present initially, the nitrogen dioxide 
produced is considerably increased and the time at 
which maximum pressure oocurs is markedly reduced. 
This 18 illustrated in the accompanying table. 
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Theee figures are supported by gas analyses at the 
marma, and calculation shows that the nitrogen 
dioxide could not result solely from the thermal 
fission of the ethyl nitrate. Hence we are led to the 
conclusion that nitric oxide itself reacts directly with 
ethyl nitrate, thus: 


0,H,ONO, + NO — C,H40NO + NO, + 5 koal. 


In contrast to earlier olaims*, the initial rate of 
pressure morease in the experiments above is de- 
Steane B» th auno order ol de as is observed 
when nitrogen dioxide is add This is to be ex- 
pected, since ethyl nitrate is to some extent rapidly 
converted to ethyl nitrije, which is known to de- 
compose appreciably slower in the same temperature- 
D UE the overall rate. Some independent 
evi that ethyl nitrite is present comes from the 
work of Levy*, who, from an infra-red examination 
of the products of ethyl nitrate decomposition, claims 
the existence of up to 70 mole per cent of ethyl 
nitrite. 

Full details of our work will be published else- 
where; but it is clear that the above type of reaction 
involving nitric oxide will have mportanoe not only 
in nitrio ester san a ons Init butcakto in other allied 
investigations. 

F. H. POLLARD 
H. 8. B. MABSEALL 


A. E. PEDLER 
Department of Chemistry, 
University, Bristol. 
Feb. 4. , 
1 Mortlook, H. X., and Style, D. Ws gs Jenkins, A. D., and Stylo, 


D. W. G., Nature, 1 
VER EE 


, 706 (1952 

Pollard, F. H., vd reri and Marshall, H. 8. B., 
, 108, 564 (1950) (giving previous references). 

ede x unpublished report. 
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Oscillating Droplets 


AN increasing amount of work is being carried 
out on the behaviour of drops of solvent rising or 
falling m water, in order to investigate the rate- 
determining steps involved in solvent extraction. 
Previous work in these laboratories using mutually 
saturated phases demonstrated that in pecked 
columns the statistical mean volume-surfece diameter 


is proportional to (y/Apg)!/" when the packing size’ 


is above & critical value!. Later experiments have 
now shown that if the disfersed solvent phase con- 
tains an undistributed solute, for example, acetone, 
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the droplets are larger than predicted, whereas no 
effect. is observed if the ‘solute is in the aqueous 
phase. A smaller increase in size is also obtained 
when the- phases are pure but not mutually 
saturated. ` 

Since the increase in size could have been caused 
by an increase in-the interfacial tensions in these 
phase Pes -measurements of the interfacial tenmons 

Ting the pendan method of 
pube i e drop waa fo with & hypo- 
dermio syringe and an enlarged image was projected 
on to a screen; oiné-photographs were also taken. 
It was observed that the surfaces of the drope were 
invariably disturbed by rippling and the drops them- 
selves were subjected to erratic pulsations; in 
addition, the change in the interfacial tension, if any, 
measured between pulsations, was in the wrong 
direction to account for the inoreased droplet size. 
It was possible to follow the flow pattern from the 
refraction lines, and it could be seen that the pulsa- 
tions were apparently associated with ‘shook waves’ 
originating within or on the surface of the drop. 
These waves passed through the interface, each 
causing & noticeable amount of transfer. When 
aluminium powder was suspended in the droplets a 
violent circulation was seen at the surface of the 
drop. This behaviour also occurred when the drops 
were oompletely detached from the capillary tip and 
was therefore not due to diffusion of solute from the 
bulk of the solvent into the drop. 

A further investigation of solute transfer to and from 
dropleta was then carried out using as solutes acetone, 
ethyl alcohol, acetio acid, nitric acid, hydroohlorio 
aoid, ferric chloride, cobalt chloride, ceric ammonium 
nitrate and uranyl nitrate. As solvents, diethyl 
ether, benzene, toluene, ethyl acetate, methyl t-butyl 
ketone, dibutyl carbitol and nitrobenzene were used. 
When these solutes passed from a solvent droplet 
io BE oliin o. this dro were. dba od n 
every case except with uranyl nitrate. Oscillations 
of water droplets suspended in a solvent phase were 
also observed when the transfer was into the.droplets. 
With uranyl nitrate, oscillations were only obtained 
when the transfer was in the reverse direction. This 

that the phenomenon is associated with the 
heat evolved in transfer, since heat is absorbed when 
uranyl nitrate from a solvent phase to water, 
whereas heat is evolved by the other solutee. The 
presence of surface-active materials such as proteina 
and detergents reduced the effect ; this may. indioate 
that the effect of the heat of transfer 1 to cause local 
variations in the interfacial tension, thereby disturb- 
ing the equilibrium of the droplet. 

No oscillations were observed when droplets of 
pure unsaturated solvents were suspended in water. 
A slight effect was observed in some casea when 
organio solutes from water to a suspended 
solvent drop. MoBain* has earlier reported a some- 
what similar behaviour at plane liquid-liquid inter- 
faces, which gives mse to micro-emulsifloation at the 
interface. 

The present resulte indicate that the non-turbulent 
layers adjacent to the interface, postulated by Whit- 
man‘, may be abeent in certain conditions, and that 
the pulsations may be more effective m promoting 
transfer than molecular diffusion. Since the effect 
varies considerably from system to system, & com- 
parison of transfer-rates for different systems must 
be carried out with ciroums ion. 

Thanks &re due to Mr. A. 8. White for his interest 
and enoouragement in this work, and to the Direotor, 
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Atomic Energy. TAREE Establishment, for per- 
mission to publish this communication. ' 
J. B. Laws 
E. R. O. PnaTT 
Atomi Energy Rema Habl 
- Harwell, near Didoot, Berks. 
Dec. 28. 


1 Lewis, J. "rer Te and Pratt, H. B. O., Trans. Inet, Chem. 
E 554 39,138 1 
* Andreas, J. IL, Hauser, H. À., and Tucker, W. B. J. Phas. Chom., 


48, 1001 (1038). 
`~ eae ies et aL, Preo, Roy. 306., A, 198, 447 (1949); A, 188, 


188 
“Wht Chom. Mot, Ing, 90, 146 (1033) ; Indust. Chom. 
20 BW. w ib (1024). a aani 
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Electronically sontrolied Spectrographic 
; . , Spark Source 

Pus Duis awe decides, qarious: typo highs 
voltage spectrographio spark sources have been 
developed, such as the so-called  unocontrolled!, 
mechanically controled", praet k gap oon- 
trolled** and eleotronioally oontro ici rdi 

In my laboratory & new electronically T ile’ 

io spark source system has been con- 


diagram of which is shown in 
Fig. 1. diaeta Lu ege transformer charging 
the condenser C through the vacuum diode V2. 


G1-G3 is a twin spark gap to control the discharge 
of the dondenser: C. 





Gy meaa Gt toasters Bi and R$, the voltage 
ing on the terminals of the condenser O is 
uniformly -distributed to the &win controlling spark 
gap G1-G2. G3 is the analytical spark , Bhunted 
as usual by the resistor R4. Vise; ed triode 
(thyratron) normally closed by & negative bias. The 
spark pe G1 and 2 must be adjusted ao thet their 
breakdown. is safely prevented before applying the 
firing pulse to the thyratron grid. The role of the 
otro tenais RO WIL Do dealt xith later! 
The system operates m the following manner. 
Condenser O being charged to the maximum voltage 
by transformer T' during one half-period 
of the a.o. voltage wave, in the following half-period 
& poaitive voltage pulse is applied to the grid of the 
tube V1 closed by the n ive bias, in oonsequenoe 
of which the tube fires. us, R3 being much amaller 
in value than RI and R2 respectively, the lower 
electrode of spark gap Gl comes practically to 
cathode potential. As the common electrode df the 
twin spark gap G1-G2 is at cathode potential, the 
entire ing voltage of condenser C appears on 
the electrodes of G1, which will break down owing to 
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the approximately double voltage obtained. Then 
condenser C begins to discharge ond G1, the 
ohmio registors R8 and R4 and the tube V1 As G1 is 
practically short-circuited owing to the breakdown 
previously mentioned and the resulting current flow, 
the greater part of the voltage on the terminals of 
condenser O appears on the terminals of R8 and the 
spark gap G2 respectively, in consequence of which 
the latter also fires. R3 is aasumed to be much larger in 
value than R4. After the breakdown at G2, the voltage 
on the terminals of condenser O appears on those of 
resistor B4 and the analytical spark gap G8 respect- 
ively, so that the latter also breaks down. Now the 
discharge of condenser O continues through Gl, G2 
and G3. The spark gape G2 and G3 being broken 
down, the voltage on the terminals of the ohmic 
reaistor R8 consista only of the aro voltage of G2, 
where the current flow will be quité negligible. Tube 
Vi is oxtinguishad eiker at the ena oF tho 

_of condenser C or, if the frequency of the circuit 
“is low, before the end of the discharge. This d 

on the electrical characteristios of eae 0-81-G2-G8 


where, according to the ta of the analysis, 
a self-mductance and an o io resistor can also be 


The positive voltage pulses necessary to control 
tube VI are supplied by means of a mechanical 
Switoh or electronically*. In the t of 
Fig. m adiecto ee ee UE 

vo or at a lower rate. Con- 
Goole ha Sal ct Vt ea ook ie ee, 
the number of sparks per second oan be any sub- 
harmonio frefuency of the mains. If the aironjt in 
Fig. 1 is appropriately adjusted, the number of 
discharges per second can be twice as great, or more 
than the frequency of the mains voltage. 

While the electronically controlled spark source 
ae 1 has been especially devised to produce high- 

Sn es the apparatus in Fig. 2 is used to 
provide low-voltage oondensed sparks and inter- 
rupted aros. T', V2, V8, C1, 02 are the components 
of & oonventional Hass d doubler. Condenser O8 

ing the &ctual spar. is o through 
resistor H4 from condensers C1 and C2. The remain- 
ing part of the circuit is the same as that of Fig. 1, 
with the difference that the spark gap G3 of Fig. 1 
as well aa reeistor R4 are omitted. Condenser C dis- 
charges through the spark gap G1—G2 and the Teele 
freneunner A, the voltage of which ignites the 
aro or the low-voltage condensed spark. 
"Tho grid. of the thyratron tube V1 oan pe. controlled 
by any desired. 

More detailed descriptions of spark sources of 

similar design will appear elsewhere at later dates. 
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The contribution of A. Klatemány to this work is 
gratefully acknowledged. : 
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for Spectroscopy, 
Central Research Institute for Physics, 
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Budapest. Jan. 5. 
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Effect of Continued Iron Administration 
on Growth 


DuamisG studies on the effects of 
parenteral administration of iron to mice, rabbits and 
guinea pigs, various torio manifestations were 
observed! ; but in general there was little effect on 
growth with either colloidal or diffusible forms of 
iron. One diffusible iron preparation, namely, ‘ferric 
hydroxide ferrous ascor ' however, depressed 
growth markedly. The results obtained with three 
iron preparations are summarized below. 

(a) Colloidal iron. When iron in colloidal form ja 
given in repeated sub-lethal doses, & large quantity 
may accumulate in the body before serious harm 
resulta. Mice lived two to three months after 
twelve weekly Intravenous doses of 180 mgm. iron 
per kgm. of saocharated iron oxide, that is, & total 
dose of 2-16 gm. iron/kgm. There was no loss of, 
weight in these animals until death supervened. Tho 
ultimate cause of death is not clear; but severe 
damage was noted in the lungs, liver and kidneys. 
Four one-week old mioe injected daily with 40 mgm. 
iron/kgm. of saccharated iron oxide by the sub- 
outaneous route gained weight normally until they 
reached adult size (seven weeks), the total dose given 
being 0-0 gm. iro . of their flnal body-weight 
(20 gm.) Two three-day-old guinea pigs injected 
daity with 40 mgm. iron/kgm. of the same preparation 
subcutaneously also continued to gain weight much 
the same as two control guinee pigs. 

(b) IX iron. Diffusible iron preparations 
behave differently both as regards toxicity and fate 
in the body, the results obtamed depending on the 
nature of the non-ionized whole molecule of the iron * 
compound™. Seven young guinea pigs, varying in age 
from two days to & few weeks and in weight from 75 to 
320 gm., were pe large doses of diffusible prepara- 
tions of iron by repeated subcutaneous injections. 
Four of these received 11.26 mgm. iron/kgm. daily 
in the form of ‘ferric hydroxide ferrous ascorbate’, 
while the remaining three had $0 DN Hon. 
daily in the form of 'ferrio chloride te, 
The latter group gow &nd gained weight without 
obvious deviation the normal, during the whole 

iod of the injections which lasted 63 days, their 
weights being 496, 450 and 465 gm. The first 
four, however, died after 17, 27, 43 and 63 days 
i . Their growth was interfered with 
Rpr and although they continued to increase 
in weight for a while, the rate of increase soon slowed 
down. In the case of guinea pigs 8 and 4, serious 

loas of weight was noted 4n the last few weeks of. 
life, their final weights being 180 and 175 gm. There 

o 
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.1l. Anterior pituitary of normal 
Yediouiar nasil and abundant eyiopiaan: 


2. Anterior pituitary of gainea 3 
e ie Tomis ascorbate'. 

nuolel and wide spaces between atrophied 

Btalned with carmalum. Xx 


guines, pig ghowing large 


Stained with carralum. 


4, Injected with ‘ferric 
numerous pyknotio 


Sy Coulee of oet. 


were hgmorrhages in the lungs and histological dam- 
age in the adrenals in all four guinea pigs. 

Growth retardation after injections of ‘ferric 
hydroxide ferrous ascorbate’ may be secondary to 
adrenal and lung damage, and could be caused 
through interference with the normal functioning of 
ascorbic acid. On the other hand, a direct inter- 
ference 


J. A. NIBSIM 

t of Pharmacology, 

Guy's Hospital Medical School, 
London, 8.E.1. 

Deo. 80. , 
1 Nisim, J. A., M.D. thesis, University of London (1949). 
3 Naim, J. A., J. Phyno., 117, 66 P, 118, 7, 33 and 56 P (1062); 

119, 1, 12 and 40 P (1963) 





Effect on L of lonizing 
Y Rüdiatlon. 


THa increasing use of radioactive material makes 
the biological assay of the effects of ionizing radiation 
of importance. Lymphocytes are agreed to be the 
most sensitive mammalian ocells available for the 
study of suoh effecta; Trowell! has recently pub- 
lished his findings using whole animals and organs. 
Elsewhere, one of us* has described a method 
whereby human oells can be maintained alive for 
periods up to fourteen days without the elaboration 
of traditional tissue culture techni All that is 
needed is 3 per cent agar in water, of which 
1 0.0. is added to 2 o.c. of equal parts of human serum 


4 


1158 





ATI photogniphs are of Uying serum agar cultures of human lymph glands. Phase contrast, 
xl, 
Figs. 1-4. Mitosis In non-trradiated cultures, tbe photographs are of different cells 


Fig. 5. Oulkure 24 hr. after radiation with 00 r. 


and Tyrode's solution. Small squares of agar are 
cut out of poured plates, and mounted on microscope 
slides. If human lymph glands are soraped with a 
scalpel, the resultant Juice may be planted on this 
agar; & oover-slip is applied and the tion is 
sealed with wax. The ahoia move 
actively at 87? O., and several types of cells may be 
recognized; some of these proceed readily to 
* A amall radium applicator mounted in lead has 
been used so that 850 r. of gamma radiation could 
be administered per hour to the culture. Within 
one hour of the application of 350 r., marked nuolear 
changes oocur in the small lymphocytes ; larger cells, 
probably from the reticulo-endothelial system, are not 
affected. The lymphocytes become progressively lees 
motile, and most of them necroge within twenty-four 
hours after a series of nuclear changes. Controls 
survive and move actively for ai least five days. 
Normal lymph glands are readily obtained from 


an the omentum in oases of gastrectomy for peptic uloer. 
R. J. V. Putvarrarr 


O. W. Wxsox 
Hpwarp JAYNE 
John Burford Carlill z R 
Pathological Laboratories, 


` Westminster School of Medicine, 


Trowell, O. A., J. Path, end Dae., H, (1952). 
* Pulvertaft, B. J. V., Med. «nd Biol. Titus., 8, No. 3, 198 (1088). 


Effect of Acetoacetate on.the Succinic 
Acid Oxidase System 


Tua effect of alloxan, a well-known diabetogenio 
substance, on blood glutathione! and 1 
indicates that it is poasible that its diabetogenio 
action may be through its effect on enzyme systems. 
Lazarow* has discussed this possibility at length, and 
has also suggested thet apetoapetio acid or & related 
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compound may havea direct toxic 
action on the enzymes in the beta-cell: 
of the pancreas and may thereby have 
en alloxan-like action. The recent 
findings rted from this laboratory 
that bl glutathione is lowered by 
acetoacetate injection may serve as an 
additional indication of acetoacetate 
acting adversely on sulphydryl en- 
zymes. In & preliminary observation 
on & simple —SH enzyme papam’, it 
was noticed that acetoacetate could 
completely inactivate the enzyme at a 
concentration of 16 m M. 

We have now investigated the effect 
of acetoacetate on the succinic oxidase 
system. This system was dhosen for 
investigation because: (i) it is the 
simplest —SH enzyme known to be 

t in edmost all tissues, inoludi 
the beta-oells of the pancreas ; 
(ii) it 18 an important member of 
Krebs’s tricarboxylio acid cyole. 

Suocinio oxidase activity was estim- 
ated in & Warburg apparatus by 
the method of Sohneider and Potter, 
using rat liver homogenate as the 
source of the 


only in concentra- 
tions comparable to that of the substrate. Thus 
acetoacetate in a oonoentration of 0-04 M was 
found to inhibit the activity to the extent of 79.9 
per cent. Only 18 per cent inhibition was noted 
in presence of 0-0024 M acetoacetate. The effect of 
intermediate concentrations of acetoacetate showed 
that its action is progressive, the inhibitory effect 
depending on the time of incubation as well as on 
the concentration of the inhibitor. 

When the tissue homogenate is i het to pre- 
liminary incubation in the side-arm with acetoacetate 
prior to ita addition to other reactants in the main 
compartments of the Warburg flask, extremely small 
amounts of the inhibitor are found to be effective. 
Thus 2 x 10+ M concentration of acetoacetate oom- 
pletely inhibited the enzyme activity. Tho least 
concentration of &oetoaoetate-to obtain observable 
inhibition (8 per cent) is 0-4 x 10-* M. i 

Protection of the enzyme with glutathione. It was 
found that glutathione protected the enzyme only 
when it was present prior to the addition of aveto- 
acetate to the enzyme. When added after the action 
of the inhibitor on the enzyme was complete, it 
usu&lly failed to reverse the inhibition. Protection 
to the extent of only 80 per cent activity was afforded 
by 2-6 x 10* M glutathione. It will thus be clear 
that tho enzyme cannot be completely protected even 
when the oonoentration of glutathione is more than 
several times the molecular equivalent of aoceto- 
acetate; 8-2 x 10~ M glutathione gives 12 per oent 
protection to the activity of the enzyme. Ali experi- 
ments on protection with glutathione were condusted 
in presence of that concentration of acetoacetate 
which completely inhibits the enzyme. 

Probably the carbonyl function of the acetoacetate 
molecule reacts with active sulphydryl group of 
the enzyme, thus I it impoemible for the 
Substrate succinate to form the enzyme-substrate 
complex. 
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The resulta- presented here in- 
dioste that an accumulation of 
over-production of acetoacetate 
may upset the normal carbo- 
hydrate metabolism. It may 
interfere either directly, inhibiting 
the —SH. enzymes, or by affecting 
the glutathione content of the 
sells. Glutathione, the naturally 
»oourring tripeptide, serves to pro- 
teot the — SH enzymes of the 
sells and thus mamtams them 
n an active state. Several enzymes 
in the beta-cells of the pancreas 
nay also require active sulphydryl 
zroupe'. If these are involved 
n insulin is, then aceto- 
wetate at high concentration may 
nhibit the production of insulm 
algo. Certain observations by 
Nath and Brahmachari” indicate 
that some such disturbances can 
5e induced by acetoacetate in 
ihe production. of insulin in the 


Iving system. 

A detailed report regarding these 
nvestigations’ wil be published 
igewhere. We are grateful to 
ihe Indian Council of Medical 
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Research for the award of a 


y on to one of us Ghrommatogram show 5 of aznino-aclds present In the hydrol of casein 
» G. HJ. MOO Nd Ns paper (1 EIE I RE ut DUM ECCE 
V. G. HATWALNH 
Department of Biochemistry, amimo-acids in protein hydro show without any 
University, Nagpur. Jan. 3. doubt that it is well suited to the separation, identifica- 
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H TF. G., Mi B. J., anu ra 
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ame å. Pkynol. Rer., 99, hdi (1949). 


Ja 
"Nath, M. O., and Halwalne, V. G Nature, 108, 602 (1050). 

"M Os ient, Y. d , And Gadgll, J. S., [Biechem. J., 68, SS 
Nain, M. O., and Hatwaine, V. G., Pros. Ind. Sci. Cong. (1950). 
Schneider, W. O., and Potter, V. R., J. Biol. Chem., 149, 217 (1913). 
Rath, M. O., and. Bràhmacheri, H. D., Nature, 187, 336 (1946). 


Fliter-Paper Disk Chromatography 
In a recent communication by Proom and Woiwod! 
'0mmentimg on circular paper chromatography, they 
tate: “although the method is admirable for the 
wparation ofetwo or three substances, it is not & 


atisfactory substitute for large-scale paper chromato- 


graphy in the Shale of more complex mixtures 
uch as protein ydrolysateg". 

A brief ion of this teohni was oom- 
aunicated on October 4, 1951, and published 


mo the November 1951 issue of Current Science’. A 
oodifloetion of this technique for the separation snd 
dentifleation of amino-acids was communicated to 
Nature on Noyember 18, ee and published in 
Nature of May 31, 1952 *. he rad by Proom and 
'Voiwod* was published in the ber 1951 issue of 
he Journal of General Microbiology and was received 
ji India early in 1952- We oould not, therefore, notice 
before we communioated ours for publica- 
ion. on is obvious that our technique was developed 
adepenaactly of Proom and Woiwod’s report. 
Our experience with this technique for the past one 
nd a half years and the ta so far obteined by 
he application of this technique to the separation of 


tion and even quantitative estimation of most of the 
amino-acids present in protein hydrolysates, as is 
evident from the papers published by us*. The failure 
to achieve separation of & large number of amino-acids 
present in protein hydrolysates by this techni as 
reported by Proom and Woiwod is probebly duc to 
the use of solvents such as m-creso pin. and samall-size 
filter pepers (12-5 om. diameter) in the in j 
tions reported in their paper. We have been able 
to all the amino-acids present in protein 
hydrolysates using n-butanol- acetic acid — 
water (40:10:50), pyridine — water (80:20); and 
pyridine - amyl &oetate — water as solvent mıx- 
tures. The use of large-size (35 am. diameter) filter 
papers is found to be pore advantageous for better 
resolution. The &ecompanying photograph is of a 
typical chromatogram showing the separation of 
amino-acids present in casein, gelatin and edestin 
hydrolysates into as many as eleven distinot bands 
on a large sheet of filter paper (224 in. x 18} in.). 
The wide ap ication of this technique to the 
investigation many problems in this laboratory 
indicates its value in chromatographic analysis. 


K. V. GRI 
Department of Biochemistry, 
Indian Institute of Soienoe, 
Bangalore 8. 
Feb. 21. 


!Proom, H., and Wobwod, A. J., Nature, 171, 43 (1933). 

* Gir, K. V., Current Seionce, 90, 205 (1961) 

2 de rm, Nature, 189, 923 (1932) 
Wolwod, A. J., J. Gen. Aficrobxology, &, 681 (1951). 
NY TA Ind. Inst. Soi., 84, 05 (1952). 
ES 


Venki T. À 
cae Gin, K. V. 4 
‘Anal, Chon. 


Ind. Inn. Sei, a 
» M, 1677 (1952). 


N., and Vi 


1160 - 


Use of Unneutralized er inis 
in Paper Chromatography of Sugars 

Tw preparing hydrolysates of polysaccharides for 
paper chromatography, it has atways-been considered 
necessary to neutralize the sulphuric acid with barium 
carbonate before applying the solution to the paper, 
as the acid causes bing stains. Indeed, when 
Using an ererioniacel eil ter goray white eh me Spee 

where the spota of glucose and galactose 
Eae ber “but the flow of the sugars does not seem to 
be disturbed. 

It ooqurred to me that an soid spray as, for exemple, 
aniline phthalate or phosphate, would not be impeded 
by the acid of the hydrolysate. In order to examine 
this, I carried out some experiments with (1) a simple 
‘solution of same sugars in N sulphuric acid; (2) a 

polysaccharide hydrolysate. 

From both solutions chromatograms were made 


without previous neutralization, using benzene- 
butano idine—-water (1—5—8—3) as a solvent and 
aniline to as & spray. All sugars and uronic 


acid showed up clearly at their usual places, whereas 
no stains of the acid oould be detected. 

Quantitative determinations were also made on 
both solutions before and after neutralization, using 
dece ee ae a The sugar zones 
were eluted under reflux the sugars estimated 
colorimetrically. 

The resulta were as follows : 

SoLvrion OF BUGARS Dr N BULPHURIO ACID 


mgr. added found : 

In acid solution. — In neutral solution 
Galactose 10 -— 10-0 104 
Gluooso 10 9-0 9:4 
Arabinose 20 20-2 198 
Xylose : 40 30-8 30-0 

. X POLYBAQ0HARIDE HYDROLYBATR 
Acid hydrolysate Noutralized hydrolysate 
Galacturonts acid 2-6 per cent 2-8 per cent 
Galactose 1:20 l5 * z 
Glucose $8 , 36 n 
Artabinose 8T p os e i 
Xylose eri n - 
The results obtained show olearly that it is not 
necessary to neutralise the hydrolysates of poly- 


saooharidee before applying them to paper chromato- 
grams, provided an &niline phosphate or phthalate 
spray is used. 
Buanosk D. E. GAILLARD 
Laboratory of Animal Physiology, 
. Agricultural University College, 
Wageningen. , e 
Nov. 14. - 


* Somogyi, M., J Biol. Chem., 198, 19 (1052). 
» 168, 375 (1944). 
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Detection of some Precursors of 
Adrenaline by Paper Chromatography 


Durma studies on the biosynthesis of adrenaline, 
both para- and meta-hydroxyphenylethanolamine 
have been found to form noradrenaline follo ultra- 
violet irradiation in the presence of airt. 

We oan conpound te teat dented Jh Ontopwe 
vulgaris, the meta compound has not hitherto been 
found occurring naturally. Their detection in 
biological materials is a major problem. With the 
aid of paper chromatography, using & solvent of 
butanol (4 vol.), glacial acetic aoid (1 vol.) and water 
(5 vol), we have found that the meia compound 
exhibits an intense violet fluorescence under ultra- 
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violet light when the developing agent is a mixture 
of 9 vol. of & solution of either ferricyanide 
or dichromate (0-6§-per cent) and 1 vol. of formAlde- 
hyde (40 per oent), followed by to heat 
(100? C.) for 5 min. As little as 0-5 pgm. (Ry value 
0-56) can be identified by this test. Development 
with the reagent? results in & dark red 
spot (similar to that produced with the para oom- 
pound), but this test is only sensitive to 5 ugm. 

Using the mixture of ferricyanide (but not di- 
chromate) and formaldehyde as developer, followed 
by heating at 100? O., we have now found that nor- 
&drenaline (Ep value 0-28) exhibits a turquoise 
fluorescence in ultra-violet light, and as little as 
0-2 ugm. oan easily be detected on chromatography 
paper. Under similar conditions, adrenaline (Hj 
value 0-86) shows & yellow-green fluorescence if a 
minimum of 0-4 ugm. is present. Adrenaline in simple 
alkaline solution develops a transient green ftuor- 
egoenoe, and Gaddum and Schild‘ in 1984 directed 
attention to the specificity of this reaction at low 
concentrations. Many substances’ chemically related 
to adrenaline (for example, noradrenaline and di- 
hydroxyphenylalanine) produce the same green 
fluorescence only m much stronger concentrations. 
For example, West’ found that noradrenaline is 
about thirty-three times lees active than adrenalino 
in this teet. 

Using chromatography and the new developer 
(ferricyanide and formaldehyde mixture), noradren- 
aline is twice as active as adrenaline, BO that very 
small amounta of noradrenaline can be detected in 
the presence” of much larger tities of adrenaline. 
Under similar conditions, th kh xytyramine 
(Bp value 0-89) and dihydroxyphenylalanine (EF 
value 0-18) show & yellow fluorescence if a minimum 
of 1-0 pgm. is present. 

D. M. SEEPHERD 
G. B. Wzsr 
Department of Pharmaoólogy and Therapeutics, 
University of Bt. Andrews Medical School 
. Dundee. Jan. 15. 
ag 734 D. M, and West, G. B., J. Pharm. Pharmeeol., 4, 072 
962). 
!Enmpamer, V., Netwre, 109, 375 (1052). 
* Wiekzizom, A., and Salvesen, B., J. Pharm. Pharmasol., 4, 631 (1952) 
t Gaddum, J. H., and Schild, H., J. Physiol., 80, OP (1934). 
! West, G. B., J. Physiol., 106, 418 (1047). 
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Occurrence of Hydroxylamine in Lake 
Waters as an Intermediate in-Bacterial 
Reduction of Nitrate 
THe occurrence of hydroxylamine. as an inter 
mediate of the ensxymatio reduction NO, — NH 
or oxidation NH, — NO, has recently interestec 
many biochemiste!. Thus certain authors have beer 
able to confirm the formation of this compound ir 
the process of the oxidation or reduction of nitroger 

oom Wi, 

following observations (see table) show thaa 
hydroxylamine occurs in the water of Kiraki-ko, £ 
mountain lake in Oentral Japan, mesotrophio ir 
nature and with a maximum depth of 29-5 m. Ir 
this lake, in the middle of &utumn, there a&ppeart 
every year & very pronounced stratifloation o! 
inorganic nitrogen compounds. At the beginning o! 
summer, the nitrate inoreases with increasing depth 
and as the period of stagnation proceeds, the oxyger 
content decreases in tle bottom layers. In thee 
layers, the activities of nitrate-reducing baocterie 
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VARTIQAL DISTRIBUTION OF OXYGEN AND INORGANIO NITROGEN OOXPOUEDS IX Laks KIXAXI-KO 


'- (1) June 8, 1958. Bottom reached: 29 m. 
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* Them samples wore collected by a spectal sampler devised In our laboratory. 


become vigorous, 
compounds results. A regular decrease in nitrate 
from the layer at 26 m. down to the bottom corre- 
sponds to & regular increase in nitrite and hydroxyl- 
amine. Thus it seams that these two oompounds 
are by the bacterial reduction of nitrate, 
favoured by an environment poor in oxygen. 
Determination of hydroxylamine was carried out 
using the modification proposed by R. Novak and 
P. W. Wilson’. Details of the present investigation 
MoroHARU Tanaka 
Chemical Institute, Faculty of Science, 
NagoyaeUniversity. Deo. 4. 
Ya fg RP Gente utet m 
Orosen, 3L, Bull. Soc. Biol, 8$, 1 (1951). 
aor T and. e ts ae m 
Boha da Iie conquis international de biochimie, Parle, 78 (1961). 
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Asexual Reproduction in Pygosplo elegans 
Claparède (Polychsta sedentaria) j 


Durma the course of an ecological investigation 
of the polyohmte annelid Pygoepio elegans Clap., & 
remarkable mode of asexual reproduction was 
noticed. The species were collected at the small 
island of Vorse in the Horsensfjord (East Jutland, 
Denmark) and the phenomenon was first observed 
in April 1949. 

io lives in quite ow water, where its 
thin tubes are found verti in the sandy bottom. 
Normally, it has sexual reproduction with pelagic 


^ 


or non-pelagio larve according to different quantities 
of nurse eggs'. It has now found able to re- 
produce asexually. The bodies of the adults, both 
males and females, divide into pieces consisting of 
vere mimber Ub Mun ee. 

sometimes up to seven; several times frag- 
ments consisting of one segment only have been 
observed. Fission takes place in any part of the body. 
When just separated, the single fragment looks as 
if it had been cut off with & knife. After the division, 
the series of fragments will stay in the tube until 
each has developed into & new animal. The fragments 
are very active and move up and down in the tube, 
which they never leave, however, until tion 
is completed. Every single fragment is able to form 
a new individual exolusively from ite own tissue. The 
rate of regeneration is very high, and at 20°C. the 
regeneration of a new animal was completed in eight 
days; then the asexually formed individual will 
start a new division process. The original fragment 
is so closely i rated into the new animal that 
no difference between old and new segments can be 
geen. So far as I know, this is the first case of asexual 
reproduction deeoribed in species of the family 
Spionidse. 

At Vorsg, asexual development oan be found at 
any time of the year; as & rule only a few adult 
individuals are seen dividing. In the early spring, 
however, just after normal sexual reproduction has 
ceased (at Voras sexual breeding occurs in winter), 
asexual reproduction rises to & maximum. 

In 1949, the asexual iod was rather short (from 
the end of April to the inning of May) and nearly 
all adult animals examined were dividing. 
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In 1850 the period 
was muoh longer (from 
the middle of March to 
the end of April), and 

of 


the 
period of asexual repro- 
duction, it is poasible 
' to induce fission and 


0-6 mm. 


tures af 4-5° O. Weather 
observations from the 
spring periods of 1949 
and 1950 seam to con- 
firm the importance of 
temperature. In 1949 
the break of the frost 
occurred very suddenly 
and in a short time the 
&verage of the day period increased to 
about 10? C., while in 1950, the rise of temperature 
ocourred very slowly ; this may explain the differ- 
. enoes in the breeding in 1949 and 1950. 

The mode of reproduction described above, when 
oocurnng , m&y have interesting ecological 
effects. Thus if the organiam is decimated by a 
severe winter, asexual breeding will make possible 
& rapid recovery of numbers. 

Further investigations of Pygospio elegans have 
been made at other Danish localities, especially the 
Isefjord (Zealand), end. at various seasons; but 
so far asexual 
at urn in L tba 





shows two 

regenerated and 

tail part, the [etes Dane d prs younger api. The 

investigations are being continued, and later on a 

more &iled report wil be published elsewhere. 
ERIE RASMUBSEN 

Zoological Laboratory, 
Royal Veterinary and Agricultural College, 


. 7. 2 a p S 


Modd. Komnks, Danm’s Phi og Havunder, 


t "Thorson, G 
> ere: Sina, a 


A Gene for Photoperiod Sensitivity in 
Rice linked with Apiculus Colour 


Lack of appreciation of the importance of length 
of day in determining the onset of flowering has 
vitiated much of the earlier work on the inheritance 
of age in rioe. No genetio analysis of photoperiod 
response in this plant has yet been publi . In 
the past two years, I have investigated the inherit- 
ance of ph iod sensitivity. The Oeylon pure line, 
Vellai Hankalayan 28061, which blooms approxim- 
ately one hundred days after sowing, and is relatively 
insensitive to re Dee toperiod, was orcased with the ~ 
Burma lines, MLYO 401 and HMO 12, which have, 
in the short days of the North-East Monsoon season, 
about the same sowing-to-flowering interval as the 
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former, but are,-to a high degree, sensitive to the 
iem The annual variation in length of day 

on (lat. 5°-55’—-9° 50’ N.) is leas than one hour, 
but this variation exerts a profound influence on the 
flowering of the sensitive varieties. The growing 
of segregating progenies in the long days of the 
South-West Monsoon season makes the separation 
The 
parents and the P, and F, generations were sown at 
the same time, namely, May 1, 1952, at the Rice 
Research Station, The mean intervals 
So paras amie i cH fon ehe DRENA 


and the F, are shown in Table 1 
Table 1 





Sensitivity shows complete dominance in the 
F, generation. The t heteromis is not sig- 
nificant. The segregation of the F, is illustrated 
in the accompanying graph, and is sean to be bimodal. 
The. first mode corresponds to the emergence of the 
day-neutral segregates, and the second to the sensitive 

. The numbers in the two classes fit well, 
ag is shown in Table 2, into a monohybrid ratio, and 
igdicate the determination of sensitivity by a single 
peir of genes to whioh I propose assigning the 
symbols, Se se. 

The analysis of the F, segregation revealed the 
linkage of sensitivity with spioulus colour, Ap ap. 
The es enter the oroes in the ion phase, 
Se apjæ Ap ; Vellai Dankalayan 28061 is homozygous 
for dominant purple apiculus, and MLEYO 401 
for the receasive white apiculus. The distribution of 





Days from sowing penlole emergence 


Segregation in F, for sensitivity and apleulus colour. ———, 
total plants ; ---- plants with white apicalis 
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Table 2 





Ko. of plants in F, segregation 











Bensitive | Day-neutral Total 
Observed 666 216 8a 
Expected on 8 : 1 ratio 661:5 220-6 883 








x = 0-122; P = 0-06 — 0-50. 
plants with a white apiculus is illustrated in the 
graph. The observed numbers of planta in the F, 
classes and the expectations based on independence 
are given in Table 8. 


No of plants In F, segregation 





x m 197278, P< 001. 


The cross-over value for the two pairs of genes 
m Bask a 16-3 + 3-26 per cent. 
ee ee ee ee 
tion linkage with apiculus colour in crosses with 
HMO 12. 


A full account of this work will be published else- 


Contamination of Azotobacter chroococcum 
by Gram-negative Bacterial Rods 


IN & recent investigation, it proved virtually 
impossible to fees E culture of Aszotobaocter 
chroococcum. isolation from soil in flasks 
containing 2 cee ea eae adn ae ae 
sodium phosphate in tap water, progreesive sub- 
cultures were made on solid nitrogen-free medium 
containing washed agar and the same percentages 
of mannitol and phosphate in distilled -water—a 
recognized procedure for purifying  Azotobaocter!. 
Characteristie colonies of Azotobacter were obtsuned 
in about a month, and stained Bmear preparatians 
of theae colonies revealed only the characteristic 
large cells of the organism. If, however, colonies 
were inoculated into peptone water (in which Asoto- 
bater will not grow*) a faint haze due to growth of 
mall Gram- tive rods appeared after 24-48 hr. 
incubation at oO, A more abundant growth of 
these rods was obtained in 24 hr. on nutrient 
oontaming 0-1 per cent whole milk, whereas onu 
medium the growth of Azotobacter was very poor 
after three to four days. Subculture of ászotobaoter 
on solid nitrogen-free medium (above) was therefore 
extended up to periods of four months, and 0-1 per 
cent sodium silicate, 0-002 per oent iron (FeCl,) and 
boron, 0:00004 per oent sodium molybdate, soil 
extract and hay-infusion were incorporated in some 
cultures to ten the resistance of Azotobacter. In 
practically all cases, howgver, the contamination 
persisted. On the one or two oocamons on which it 
appeared to be absent, growth of Asotobacter was 
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very Door, mu marked by absence of the characteristic 
muoilage, and ceased within seven to fourteen days; 
nor could it be restored by incorporation of any of 
the above substances. Fourteen strains of contam- 
inanis were isdlated the cultural characters of which 
proved conclusively they were not pleomorphic forms 
of Asotobacter, the tnajority being strains of Pseudo- 
monas (ftuorescent and non-fluoreeoent) with.one or 
two species of cick is yl In the absence of 
Axatobacter, they to four weeks in 
flaaks of the above liquid Mesi medium, reducing 
its reaction to & pH. of 4:0 in a fortnight although 
growth was still vigorous. Their source of nitrogen 
i M Pae They grew in liquid 

, distilled water with 1 per oent glucose and 
Roc eit 1 per cent (NH. ,H.PO,) as the sole source 
of nitrogen; but only feebly in 1 per oent glucose 
only. Incorporation of whole killed cultures, extracts 
or filtrates of oulturee improved growth of Azotobacter 
on solid nitrogen-free redis and improved its mucilage 
production. 

Large numbers of contaminants depressed the 
growth of Asotobacter in nitrogen-free liquid media 
when they were grown in association. Fluorescent 
strains of Pseudomonas destroyed the Asotobacter 
cells. 

All the contaminants were freely ingested by soil 
ciliate protozoa which multiplied in their presence. 
Fluorescent Pseudomonas inhibited growth of Colpoda 
sp. but not, for example, Urostyla grandes, which 
fed upon it. 

Asotobacter iB reported to be sccompanied in 
Nature by a small Gram-negative rod Radiobacter? 
the relationships of which are ill-defined. The present 
findings suggest that association with common Gram- 
negative rods may persist unsuspected in laboratory 
cultures regarded as pure 

These obssrvatiüna wer were carried out when I was 
serving as senior bacteriologist in the National 
Agricultural Advisory Service of the Ministry of 
Agriculture, and thanks are due to OC. D. Oxley, 
p bacteriologist, and F. W. Catton, assistant 

teriologist, for material advice and assistance. 
Exnpst A. GRAY 
24 Ohesterton Hall Creeoent, 
Cambridge. 
1Topley and Wilson, ee Baoteriológy and LISETUR I ss 1 
(2rd edit, London, 1 
Barga a Manual o Doles Basterogy” (6th edit., London, 


* Stephenson, AL, “Bacterial Metabolism” (London, 1948). 


Calanus finmarchicus and Related Forms 


Tem copepod Calanus finmarchious has been more 
thoroughly md rip aan than any other marine 
plankton organiam. ista have reoog- 
nized in the Aue. from European’ and eastern 
American waters? two distinct species, O. finmarchtous 
and C. helgolandious; but the distinguishing ohar- 
acters given have been too uncertain to rooeive 
universal acceptance’. In consequence, it has been 
assumed in most studies of the copepod—its popula- 
tion changes, physiology, behaviour, eto.—that the 
material used consists 0: & aingle specie. Recently, 
it was pointed out that two forms, corresponding to 
the two species, could be readily distinguished in the 
female and copepodite stage V by the structure of 
the basipod.of the fifth swonming feet, though their 
status, whether species or sub-species, remained 
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segment of the left fifth | the toth of the 
aiio OP the eni ah logy eon near ki 
dads cep hice eig at feriis of (à) Galan 


undecided. It has also been shown’ that the eggs 
of helgolandious are bigger (165—180 -in diameter) 
than those of finmmarohécus (185-155 u). Following 
upon the more definite means of identifloetion, it is 
beooming reco that in future research the two 
forms should be ed’. 

fn the easly, epring of 1008, in Trames Sound, 
northern Norway, the majoriy of female Calamus 
caught were finmorohicus; no was 
found. About 10 per cent, however, laid eggs of the 
same size as helgolandious; but these, shortly after 
laying and’ before the first cleavage, produced a 
rugose membrane with & clear space between it and 
the egg, varying in width (see photographs). These 
eggs were viable and hatched into nauplii slightly 

than those of the normal finmarchious. 
t of well over & thousand females observed la; 
eggs in the laboratory at Miltport, two eve produnt 
similar eggs with membranes; but in neither case 
were the eggs healthy and unfortunately neither of the 
females was examined in detail. 

Some of the Tromsø females which laid these eggs 
were later examined and- compared with typical 
examples of finmarchicus and helgolandtous (see photo- 
graphs). In finmarchicus the teeth of the basipod 


segment and are numerous and gmail; 
is evenly round. In Aelgolandscus the tooth line curves 
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round to the poeterior side of the 
segment, giving & marked concave 
appearance to the inner margin of 
the segment, the teeth being fewer 
and larger than in firwnarchious ; 
the forehead is more or leas pointed. 
The Oalanus from Tromss show 
mixed and intermediate features of 
the two forms so far recognized. 
The tooth line is curved, but the 
curvature is small and more ‘like 
finmarchicus than helgolandious in 
this respect; but the teeth are 
similar to those of the letter in 
number and size; the forehead 
resemble finmarchious in being 
evenly round. 
‘Morphologically, the Tromsø 
Calanus are sufficiently distinctive 
. to constitute a third form. Two 
possible interpretations immedi- 
‘ately present themselves. The 
first, and the more likely, is that 
they have the same status as C. 
finmarchicus and C. T M 
be this species or The 
second is that they arisen 
through interbreeding ot the two 
other forms. This seems leas likely, 
for in the areas where these two 
forms are commonly found together, 
the Tromsøs form is extremely 
rare or absent, whereas it formed 
up to 10 per cent of the oeteh in 
the Arctic where O. finmarchious 
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O. B. Rass 
Oceanographic Laboratory; 
Edinburgh. 


Jan. 9. 
1 Bars, G. O., ''Crustases of Norway", 4, 11 (1008). 
* Wilson, O. B., Smithson. Inst., U.S. Nat, Mus. Bull. 158 (1982). 
* With, O., Danish Ingolf-Exped., 3, Pt. 4, 11 (1915). 
‘Rees, O. B., Hull Bull. Mer. Fool., 8, 215 (1919). 
* Maraball, 8. M., and Orr, A. P., J. Afer. Biol. Asso., £0, 527 (1952). 
* Russell, F. 8., J. Afar. Biol. Aseos., 30, 313 (1951). 


Life-history- of Fasclola gigantica Cobbold 
, : 1856 


ForrLowiNG the elucidation by Thomas! of the 
life-history of Fasotola hepatica, numerous investiga- 
tions have established the important aspects of the 
relationship between the fluke and ita snail hosts. 
By contrast, knowledge of the related F. gigantica 
is extremely limited, and in many parta of the world 
even the iderftity of its vectors has not been con- 
firmed. 


During the course of a recent field survey which 
was initiated by the Food and Agriculture Organiza- 
tion of the United Nations as part of a programme of 
liver-fluke control in Pakistan, the Veterinary Lab- 
oratory of the Ministry of Agriculture at Weybridge 
was used as a oentral laboratory for experimental 
work for which faoilities*did not exist in Pakistan. 
At Weybridge, the use of laboratory techniques 
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which had been developed for work on F. hepatica 
and ite host Lymnaa truncatula made it possible 
readily to observe the development of F. gigantica 
under controlled conditions both in mollusos and in 
mammalian hosts. 

Snails which had been collected near Rawalpindi 
in Pakistan were kept under observation in shallow 
earthenware dishes of water at the Central Lab- 
oratory of the Animal Husbandry Department, 
Peshawar. Egg-laying commenced within. three 
weeks. On February 2, 1952, two egg masses were 
sent by air to England. Snails from these egg-masses 
were exposed to infection with tHe miracidia of 
Fasciola gigantica (also of Pakistan origin) on March 
24. De of the parasite proceeded to com- 
pletion at laboratory temperatures, oo cf 
mature oeroarim being first observed on June 10, 
78 days after infeotion. 

Starting on July 8, & lamb (aged fifteen weeks) 
was given a total of two hundred oercaris over & 
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period of nine days. On October 21 (110 days later), . 


eggs of Fasciola gigantica were recovered from the 
fwoes. An identical period of time proved necessary 
for the full development of the parasite in a calf. 
This may be compared with an av of about 
thee days necessary for the development of 
Fasotola hepatica both in sheep and in calves. 

The snails used in these o tions have been 
identified for us by Mr. G. L. Wilkins, of the British 
Museum (Natural History), &8 rufescens Gray 
(& species considered by Hubendick* to be merely & 
race of the well-known L. auriowlaria). L. auricularia 
rufescens (Hubendick!), showing great® variation in 
shell morphology, oocurs widely: throughout east 
and west Pakistan, where field Slee 
that it is the principal veotor,of Fasciola giganitca. 
Most shells are similar to the forms of L. acuminata 
described by Annandale and Rao*. The snails are 
often found as true equatios in large bodies of perm- 
anent water, the frequent connexion with deep pools 
possibly having an association with a ively 
phototropic reaction which we have observed in the 
miracidia of F. gi ica. This response, although 
not noted by Alicata‘ in Hawaii, is, under our 
l&boratory conditions, most marked and in direst 
contrast to the strong positive phototropiam .of the 
miracidia of Fasciola hepatica which in Pakistan, as 
in Europe, parasitizes the amphibious L. trunoatula. 

At Woybridge L. a«rioularia rufesoens has readily 
&ooommodated itself to a restricted habitat. Mie 
ment very sjmilar to that recommended by Taylor 
and Mozley* for the culture of L. truncatula has proved 
satisfactory, although it has been found necessary 
to maintain a depth of one to two inches of water in 

Further observations on the life-history are bemg 
made and will be recorded at a later date. In par- 
ticular, we are interested in the possibility of the 
British L. awrioularta (L.) proving susceptible to 
infection with Fasciola gigantica. 

B. Brian KBNDALL 
J. W. PaRFITT 


Minietry of Agriculture Veterinary Laboratory, 
New Haw, Weybridge, 
Burrey. 
Jan. 14. 


1 Thomas, A. P. W., Quart. J. Micro. Sci. (X.B.), 83, 99 (1883). 

' Hubendick, B., K. Ssenska Valenakapeaked. Handl., 8, 1 (1951). 

* Annandale, N., and Hao, H. 8., . Ind. Lus., 87, 137 (1025). 

* Alicata, J. H., Hawall Agrio. . Bta., Honolulu, Bull. 80 (1938). 
* Taylor, H. L., and Mosley, À., Nature, 161, 894 (1918). 
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"A Method for the Bulk Growth of a 
Parasitic Protozoan 


. Tum biochemical study of protozoan species has 
been by the di ty of obtaming large 
quantities of oleen, dried organiams to serve as 
starting material for investigation. The solution of 
the problem of bulk growth of the protozoan cattle 
parasite, Trichomonas fatus', made poasible an 
immunochemical study of the organism’. 
Trichomonas vaginalis, a protozoan parasite of man, 
presenta & similar problem. Strains isolated in a 
bacteria-free state by the use of antibiotics? oan be 
grown in culture media in current use, but m the best 
reported conditions only about 2 x 10* organisms 
per ml. are obtained after three to four days in 5 or 
10 ml. quantities of medium. For the practical 
harvesting of dried organiams, litre quantities of 
culture containing 4-5 x 10* organisms per ml. are 
deeiteble*. A further drawbeck of most published 
media for T'. vaginalis is the inclusion of particulate 
matter (agar or rice starch), which makes it diffloult 
or impoegrble to collect the organisms in the pure 
state. 
The starting point for the ourrent investigation 
was thb agar-free modification by McEntegart‘ of the 
C.P.L.M. medium of Johnson and Trussell’. It was 
determined that a Liverpool strain of T'. vaginalis, 
which had become adapted to MoEntegart’s medium, 
would in it at 1-1-5 x 10° per ml. when sub- 
oul at 48-hr. i . Stepwise modifleation 
of this medium led to the following formula for 
& medium in which this Liverpool strain will attain 
Se of 4—6.x 10* per ml. within 24 hr. 
which will support such growth in bulk volumes. 


Asoorblo zeld 37gm. 

2:5 gm. 

ver B.P.C. (ref. 6) 1-0 gm. 

Gluoose 10-0 gm. 

Distilled water 1,200:0 mL 

Bovine serum 169-0 mL 
Doug es rique Broth; done were 

re 7) 1,000-0 mL 


M BoJtum hydroxide to pH 5-8-6-0 


The medium is sterilized by pessing thro a 
Seitz filter and should be used within fourteen days. 
For tube-growth, 10ml. amounts are inoculated 
with 0-5 ml. of an actively growing culture and 
ee ga at 86-37? C. Sub-culturing is done 

y. . 

Bulk growth is carried out in 80-oz., narrow- 
necked, round bottlea, using 2 litrea of medium per 
bottle. The necessary inoculum for each bottle is 
obtained by successive 24-hr. subcultures in (a) & 
tube and (b) 100 ml. of medium in an 8-oz. flat medi- 
cine bottle. The medicine bottle receives 5 ml. 
inoculum from the tube and contributes 100 ml. 
inoculum to the bulk bottle. All bottles are warmed 
in the incubator for 24 hr. prior to inoculation. 

The organisms from the cultures are oolleoted 
and thrice washed by centrifugation and re-suspension 
in saline. After the final centrifugation they are 

in & small quantity of distilled water, 
frozen and dried from the frozen state. The yield 
is 1-1-1-5 gm. dried o i per bottle. 

The suitability of this culture medium for T. 
vaginalis has been further demonstrated by the 


- gucceasful isolation of two new bacteria-free strains 


from clinical material, using 1,000 units penicillin 
and 500 units yoin per ml. Initial growth 
was slow; but several the strains 
(Whitechapel 1 and 2) adap themselves to the 
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medium and are now growing at 4-5 x 10* ml. 
A single attempt at bulk growth with Whitechapel 1 
yielded 1 17 gm. from one bottle. 

~ Of special interest is the observation that tend 
lysed liver B.P.C.* oan replace the ‘Difoo 
infusion oalled for in the C.P.LM. ue. 
ere arvana add the organisms. without liver (or. & 

on of human red blood oells) were 
Hep Proteolysed liver B.P.O. is a campletely 
soluble, inexpensive material and may prove useful 
as 8 substitute for liver infusion or as a growth- 
promoting inclusion in media for the culture of 
other micro-organiams. 
A fuller, &ooount of this investigation will be re- 
orted elsewhere. I am indebted to Dr. M. G. 
oEntegart, Liverpool City Bacteriological Lab- 
eth for his o culture and medium; to 
ade Niool, hapel Clinio, for olinioel 
speornens; to Messrs. Paimes and Byrne, Ltd., 
Greenford, Middlesex, for generous quantities of 
Vicus brand proteolyBed ver B.P.C.; and to 
Mr. 
assistance. 
. JOSEPH G. FEINBERG* 
Lister Institute of Preventive Medicine, 
London, 8.W.1. 
May 12. 
* U.S. Publlo Health Service Research Fellow of the National 
Microbiological Institute, 
1 Kerr, W. B., and Robertson, M., J. Comp. Paih., 87, 801 (1047). 
NI J. G., and Morgan, W. T. J., Brit. J. Bap. Path., V, 101 
* Adler, B , and Pulvertaft, B Sei a M MAC Eee. BS 
8b Y ib pe. ogee. G., Trussell, 3i Jahn, F., Sewncs, 
PER ah J. Chn. Path, 5, 275 (1963). 


* Johnson, G and Trumell, R. H., Proc. Soo. Bap. Biol. Mod., M, 
145 (1913). 


«British Pharmaceutical Codex'', 380 (1949). 
"A System of Basteriology’’, 9, 50 (H.ALS.0., London, 1981). 
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Excess of Molybdenum In Vlde. ie 
Possible Contributory Factor in quine 
Sateodyetrephls: 

Derzors in nutrition which p to osteo- 
dystrophio conditions in the horse include a dietary 
ee, SE arua uad or disturbanoe in the 

orum — phosphorus relationship. With 
ide the influence of trace minerals, Davis! 
found that the presence 2 t small amounts of 
molybdenum, ranging from Jm. in young 
growing herbage, was associated wi ive bone 
metabolism in herbivora, consequent on the effects 
of molybdenum on the utilization of both phosphorus 
and copper. More recently, Arrington and i 
in limited phosphorus metaboliam studies with rabbits 
reported that molybdenum decreased eee 
&bsorodon “while eho tie ame tims Ara ths 
excretion of phosphorus. 

On some twelve ferms where we have investigated 
the occurrence of clinical rachitis in one or more of 
the foala or yearlings, we have found that the 
molybdenum content of the grazing herbage has been 
within the range 5-25 ppm. The soils on these 
farms are mainly derived from lmestone, being of a 
simuar nature where soil type, manurial treatment 
and management are concerned to those on which 
molybdenum-conditioned copper deficiency has pre- 
viously been identified by us‘. In addition, readily 
available molybdenum determinations on these soils 
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have shown elt in the region where exceas levels 
of molybdenum in herbage are likely to occur. While 
it has been impossible so far to ascertain to’ what 
extent molybdenum may be an etiological factor, we 
suggest that & foal running with'its dam on such 
pee would receive an exoeemive intake of molyb- 
um from the mare’s milk and from the herbage. 
In view of the work referred to above, such a foal 
would be more susceptible to osteodystrophic 
conditions as & result of the inffuenoe of molybdenum 
on the metabolism of both phosphorus and copper. 
Consequently the extent to which molybdenum in 
moderate excess in pasture may predispose to the’ 
development of poor bone in the young horse and 
afterwards to poor performance in later life is raised. 
T. WALSH 


VoL 171 


Soil Laboratory, 


Biochemistry Seotion, 
Veterinary Research Laboratory, 
Department of Agriculture, 
Ireland. 


Jan, 27. 


L. B. O'MooszE 


1 Akerblom, H., Nord. Ve. Med., 5, vg (1952). 
ros g: Eu 1 opp pE R on A d ee T: 
Oxfor 
+ amington, Ie Ru an Davi, G. X, J. yg L, 766 (Proo.) 

(1952) 
‘Walsh, T., Noonan, M., and O' Moore, L. B., Nature, 170, 149 (1952). 


obeata for aeon of Liquids into 


Vaouum infiltration of liquids into leaves is a 
technique that has been used for many years. So far 
as I am sware, the usual procedure is to keep the 
leaf under liquid while reducing the pressure. Air 
bubbles then escape from the stomata, and any 
adhering when the lowest preesure haa been ai 
are dislodged, often with difficulty, by shaking 
container ; e aru is colon 
the adherence of these bubbles would spoil the 
efficiency of infiltration. The diffoulty of bubble 
removal is greatly increased when a number of leaves 
are simultaneously infiltrated, so that it is deairab 
to use as few leaves as possible, or even to treat 
singly. To overcome such difficulties tt ia best to 
reduce the preesure while the leaves are in air, 
releasing preesure only after putting the leaves under 
Napia A oonvenient way of doing this is degoribedi 
Ow. . 


Two glass or metal containers of suitable strength, 


" each with a mde-arm and flange, wir x ROAR qud 


the other, separated by a wet 
rubber washer. The leaves 
are held in chamber. a, and 
the infiltrating fluid in b; 
c and d are clips on rubber 
preesure-tubing (glass stop- 
cooks could be used) attached 
to the Bide-arms of the oham- , 
bers. To evacuate the &p- 
pornn D is dites ef 


eracatin, med on a gangor 
is reached, closed 

whole pcan ans a is now 
inverted so that the infll- 
trating liquid runs on te the 
leaves. Then d is opened so 
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as to release the vacuum gently, and infiltration 
takes place. 

eight to ten leaves-of Atropa beHadonna, 
L., each 6.5 in. long and 8-8-5 in. at the widest, 
were simultaneously infiltrated. They were first 
rolled in & springy, spiral, pieoe of oelluloid-like 
material 1-1-5 in. wide, and secured if- ma 
a looge rubber band. The leaves so 
held m chamber a with their petioles at the bottom; 
by means of a suitable spring-olip. 

The method gives complete infiltration with mini- 
mal reduction of pressure, and if & rate of 
evacuation is obtainable the leaves need not be kept 
under reduced pressure, even with the relatively large 
chambers used, for more than a minute. 

The quantity of infiltrating liquid required de- 
pends, of course, on the volume to cover 
the leaves. For the number of leaves and dimensions 
given, nearly a litre was required, of which lees than 
15 ml. was retained by the leaves : this extravagance 
of the method is sometimes a drewbeek. 

ABRWYN CHARLES 


Oxford Medicinal Planta Scheme, 
Department of Botany, 
South Parks Road, 
Oxford. 

Feb. 4. 


Inheritance of Minor Colour Vision 
i Variations t 


XN 

A CONSIDERABLE amount of attention has been 
given to the inheritanoe of major colour vision defecta, 
namely, red-green blindness and anomalous oolour 
vision!, and the view moet favoured at_present is 
that there are two groups of totally sex-linked alleles 
with three members in each group (together with 
dominant normal genes) whioh determine major red 
and green defects. Walls has recently put forward 
the view that there might be a third locus, also with 
three alleles, and totally sex-linked, which determine 
blue vision defeots*. : 

Total sex-linkage of minor blue and yellow vision 
defeote is not supported by the fact that these varia- 
tions are as frequent in women as in men‘. A study 
of forty pedigrees which reveal the inheritance of 
blue and yellow minor colour vision defects, collected 
in the course of testing 649 men and 546 women, 
strongly suggests that some of their more extreme 
forms are due to the action of pertially sex-linked 
multiple allelomorphs. Partial sex-linkage is difficult 
to distinguish decisively from autosomal inheritance, 
but seams 

The minor defects of blue vision are defined ae: 
(1) blue deviation, (2) blue weaknees, and (3) blue- 

ow weakness with darkened violet. The distinotion 
tween. ‘deviation’ and ‘weakness’ has been explained 
fully elsewhere‘. It is that the appropriate 
genes might be celled : B (normal and moet domin- 
ant), bi, 6, and b, (most recessive). The segregation 
„f these genes is clearly apparent in the 
two of which suggest the dominance order four 
Suggest crossing-over between genes in the blue series. 

The minor defects of yellow vision are defined as,: 
41) yellow deviation, (2) yellow weakness and (8) ex- 
treme yellow-blue weakness. The appropriate genes 
might be called: Y (normgal and most dominant), 
Yu Ya 81d y, (most recessive). Again, segregation 


NATURE 


1167 
can be seen clearly in the pedigrees, three of which 
suggest the dominance order and four indicate 
crosaingsover between genes of the yellow series. 

These facts seam to favour & four-reoeptor theory 
of colour vision. 

In addition, five pedigrees show totally sex-linked 
forms of miinor red,and green deviation. These are 
very mild forms of red and green anomaly, two pedi- 
grees for red, two for green and one for both together. 
Darkening of the red is shown m one pedigree. In 
order to explain these, it is necessary to assume 4 
degree of he us manifestation not much less 
than the defects of the hemirygotes themselves, 
though not always the same. This may be because 
the appropriate genes are the most dominant, next 
to the normal genes in the familiar protanope and 
deuteranope series, and have the greatest penetrance. 

In many of the pedigrees, major red and green 
and minor blue and yellow variations occur together 
and may be traced out as segregating independently. 
Totally sex-linked major blue defects were not found 
in the ation tested, but may occur. 

of this investigation will be published fully 
elsewhere. 


R. W. PickForp 
Psychology Department, d 


1 Waler, G. H. ML, Z. Ind. Abst., Vererb., 45 (4), 270 (1927). 
1 Francesehetti, A., Sohaesis. Mes. Woohsns., SB, 1273 (1928). 
etu, A., Bull. Acad. Suisse Sci. Med., b, 227 (19419). 


. 

* Pickford, R. W., "Individual pirami in Calour ViMon'' (1051). 

s Gray, B. O., Arch. Ophth., 99, 415 (1043). 

rr. G. L, and Mathews, R. W., Univ. Calif. Pub. Payeh., 7 (1), 
1 (1052). 


Predacious Mosquito Larvæ 


-APART from the obligatory oannibaliam of the genus 
Toxorhynchites and the sub-genera Muotdus and 
Lwuisia, cannibalism in other mosquito has 
been little studied. Graham! stated that the addition 
of 3 per-cant common salt to the breeding water 
brought about cannibalism in A. gambia. This waa 
not confirmed by subsequent work. It has, however, 
been observed in Mauritius that facultative cannibal- 
ism exists within the salt-water strain of A. gambias. 
Such a tendency has not bean observed in the freah- 
water strains of A. gambia. 

Third- and fourth-stage larvæ oan be seen to seize 
other larve, of all stages, by the abdomen and to 
commence to feed. This would appear to stimulate 
neighbouring larvæ, aa within a few seconds numerous 
larve are feeding upon the hapless victim, whose 
vigorous struggles are usually in vain. The head 
capsule is all that remains, but larvse can be seen 
attempting to extract the contents. of the head 
capsule with their mouth brushes. Pupes are immune 
from attack. 

This tendency to cannibeliam, in the presence of 
&bundant larval food, brings about a considerable 
mortality in a laboratory oulture. The breeding 
dishes are littered with head capsules each morning, 
the larval numbers ‘being Gorrespondingly Fedussi. 


JAMES G. HALOROW 
Malaria Eradication Scheme, 
Floreal, Mauritius. 
Jan. 17. 


‘Graham, W. M., Bull. EX. Rss., 1, 51 (1910). 


1168 


A 


FORTHCOMING EVENTS 
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Moore, YY. T., and Codd, L. W. : Developments in Methods of Microscopy, 


730 

Moren, Dr. T., and others : interaction of Chlorine Dloxide with Fiour— 
Certain Chemici Aspects, 103 

Morant, Dr. G. M. : Tha Sipuitcanca of Radil Diaria, arr 

Moreau, R. E. Problems of Distributon of Animals and Plants in Africa, 


63 
D: M- (Wade H Estad): Detection of Phosphate Escers on Paper 


M WAT. Le: 
Morgan: Prof ae Obituary of Prof. Philipp Ellnger, 502 
pomtad deputy director of the Lister Institute for Preventive 
Ru: 


Homer. J.: Awarded a Dominion Crvil Service Fellowship, (el 
Morru, CR: Vice-chancellor’s address to the University Leeds, 18 
Mor tne d Fore ndis A Macho of determining Eha Peete 


re Bundles, 220 
Morns, Dr. J. N Socal PoHcy and and the Social Sciences, 823 
Morris, T. N. edited by Bate-Smith, Dr. E. C., and) : Food $dance, review 
by Dr. E. B. Hughes, 898 = 
Morrison, G. A. Anzecoble Growth of Eschenctua coli in the Presence of 
cotta Acid, 937 
Noa-specific Precipitation of Protens by Poly- 


Morrison, Dr. 
c 
ntad a member of the Adyiory Council on 


Mosonyt, Dr. Martha, and Korpésn Dr. Béla. Rapid Production 
nant Heperomas ur miilanedus Admlnisration of Tannic Aad 
and 2-Acetylaminofiuorene, 


Mom, Betty (Elliot, Dr. Eveline, an 2): da Incidence of Melosis in the LHe- 
sin quoe Ero ead with Mycorrhizal Strawberry 
Mott, Prof. N. F. : Dislocations and and the Theory of Solids, 234 
bakaran Lecture for 1953 of the Royal 290 
Elements of Wave Mechanics, review by Prof. Jones, 409 
of Dr, R. W. Garney, 910 
Mourant, Dr. A. E., and others ' A New Blood-Group Antibody, Ante, 
Mowbray, Dr. R R. de * Tha Thyroid Gindi aaa * 
Chatterjee, S. N. : Permeability of Insect Cuticle to Aque- 


Mullaney, P. E. 
- Lr doin EET Dublm, 156 
Muller, E. : 
Muller, Prof E. Vei rel e 
Muller, Dr. H. ] a Foreign Member of the Royal! Socrety, 775, 


Balteell), Seventh Series, review W. L. Sumner, 990 
Muller, K. O., and Haigh, Dr. J.C. of ‘Feld Resistanca' of the 
Potato to , 781 s 

Muller, $.. Awarded a Kossuth Priza for | 1010 
Mumford, : Art end T: 359 
Mesdkun, Dr Balag D. : Mitochondrmj Distribution In Saccharomyces, 


NAME 


362 
Munro, G. H.: Travelimg Disturbances in the loncsphere—Diurnal 
Varution of Direction, 693 
W.: Dum, Spinners and Sedges, reve, 320 
and Colontal Agricultural Development, 825 
Munson, Re [mand acere. Effects of Daily Irradiation by Fast Neutrons on 
ity, 256 


Murakami, Dr. Yutaka : Relauve Speo of the Chemical Modifted 
"sparpitus niger B-Glucosidase", 

Murgatroyd, Demping eel lanica ya Magnecie Feld, 217 

Murray, B.. Insectiodes and la! Agricultural Development, 
825 

Murray, Dr. E. G. D.. 
Comal of Canada, 


ted a member of the Natonal Research 
Murray, Dr. malas Appointed chairman of the University Grants Com- 


Murray, * W.: : p pointed lecturer in zoology at the Unrvernty of Bir- 
m 
sce International Institute for the Conservation of } Publica- 
Comserratian 1, 199 


- Thermochromism and Ketp-Enol Tautomer- 
3-Diketo-2-phenyl-5-bromoindan, 222 
K , and others : Vitamin B, Concent of Calf Thymus 


Myerson, Dr Abraham : Spealang of Man, review by Dr. Clifford Allen, 232 

Myiroie, A. (Stevens, C. M , and). Inhibition Effects in Back-Mutzzon Tests 
with arana Foon ek P 

Myrdal, Dr. Gunnar: Socal cy and the Social Sdences, 823 

Awarded the Victoria Medal of the Royal Geographical 


NAsARRO, F. R. N Degree of D.Sc. of the University of Birmingham 
conferred on, 246 
os as lecturer in metallurgy at the Univermty of P een 


E admini d 
work of, 


Nagas hon DE ER Obftwory by Dr. W. Roman, 17 
Nagelechmidt, Dr. G. > Clsy-VVater 681, 682, 683 
rro Le warded a Kosuth Prize for 1953, 1010 
ue Michinori 2 Effect of Added Primer on Lima Been Phosphory- 
=e, 
Ninis. Po (Bognár, de and): Transglucosyiation of Aromatic 


Nanevad, Sir Mani Ban and Vakil, C. N. (edited by) : Group Prejudices in 
India, resar by Prof. . ]- H. Hutton, 810 


Nath, Prof. M. C., and Hatwalne, V. G. : 


Academy Seates—Natonal 
Publiarnon 208, nog 195]; 71 
National Apnea Advisory * Appointment of H. Tee Jones 


tral Li rary, London : Report for 1951— 
National Central Libr and the Library PROPERE reux : Library 
of the (Robert F. Vollana), 


t of A. Whitaker zs director of extra- 


research, 

cuir ae De. L- C Tyt» us director of the Central Research 
har paio of Old People ' ce aed It 

National Corporation for Care Changs ress, 

National! Food Survey Committee : Annual Report of the, 426 

Naconal Gallery * Saenufic Methods in the, 199 

Mamon yuna of Agricaltiral Boring Appointment of A. Sandison as 


D director, 111 
SEES paid t cal Soctety and the) : 


To take e the historic buildings of the 
Observatory at Greecwich, 37 

Navona! Commission : Third ‘annual Report, 558 

Nanon Physical- Laboratory, Teddington : Report for the Year [95], 


NUM of Radióacnva liotopas 676 
ked Saence No. 2, The Industrial Applicaton of Aaro- 


mede fit ones Dogs 1097 
Natl P Research Council of Canada: Scholarships in Scence and Enpn- 
me 
Appointment of New Members, 958 
Merck oreciei qi Awards 1054 
Natonal Ressarch Report for the Year 
1951-52, 826 
National Soence Foundation, Wash Appointment of Dr. Paul E. 
{lopate to the new post of wesocite director, 198 
wards, 506 
Second Annual fe Fiscal f 1952, 895, 1059 : 
Research Grants, 1059 


Nihdagie E. The Teachmg of Acoastics, 21 


INDEX XXI 
Nanonalrred industries, Select Committee on . Report, together with the 
Proceedings of the Committee, Minutes of Evidence and Appendices, 


447 

Nattrass, R. M. : Occurrence of Pucana polysora Underw. In East Africa, 
527 

Natural History, Sodaty for the Bibliography of : Annual General Meeting, 
637 


Nature Conservancy Appomtment of A B. Duncan as chalrman, 290 
Linnean Soctety Drscumsion on the, 599 
aval Architects, JUR Willlam Wiad ane Memorial Fund, aad 
Navy Department, Bureau Ordnance, an nivermty ntly 
sponsored by the) ; Proceedings of a Second Sym um z ny 
Scale Dx Calculating Machinery, review by M. V. Wilkes, 54 . 
and Willlamson, G. Ra : S c Volume of Cellulose in 


t», 
G jn and others. Effects of Daily Irradiation by Fast Neutrons on 
Male Fertility, 256 
Nederlandsche Entomologmche Vereeniging Election of Dr. B. P. Uvarov 


es an hon member, [142 
Need Dr. Joseph : Chinese Science Revisited (1), 237 ; (2), 283 
See ae others : High Molybdeoum Levels in H e on Acid 
Hear, Prot, Conformal Mapping, revsew by Prof. H. T. H. Ptaggio, 


Netz, D5 W. O.: Aursomycin tn Thelema parva Infection, M 

Nelson, C. R. : Production and Unlhation of Petroleum Raw Maternís in 
the U.K. Chemical Industry, 680 

Nakon, S. Maand others: Dı M ein ideni rca O73 

ty and Crop Producton, 68 

Nesmeyancy, A. N. : Abstracting and Lib Work in the U S.S.R. 556 

Neugebauer, Prof. Otto : Arst &ward of the nle Heineman Prize of che 
Helneman Foundation made to, 595 

Neumann, Dr. B. S. : Cizy- Vater Relationships, 682, 683 

Nevin, Dr. T. E.: Appointed ta cha chair of expeniman Ei" poyslos cim 
University College, Dublin, 156, 287 ; work of, 287 

New York University and the Univermty of Aleska - Joint Expedition to 
Mt. Wrangell, Aleska, 1[40 

New Tork Zoologidi sodiy: Ald for Blological Research Roanh. vee 

New Zealand Department of Scientific and industrial Research 

» 727 = 


Forestry for the Year ending 3! st March !951, 293 
Newby, P. - Res! as In 
ment of G Techno 
Newitt, Prof. D. M., and Bett, 


Newiog, G.G rand oda Cep ET NEN Tyee ot i 


sulphur conabun Amino acds of Nisin, 606 
Lo. , 63 
FellowshIp by'the American 


Co., 
: Proceedings of the Second Berkeley Symponum 
on Mathematical Steusucs and Probability, review by Prof. M. G. 
Kendall, 410, 463 


ir d L : Awarded a Belt Memorial Fellowship for Medical Research, 
1 


ted senior meteorologist, British. Caribbean 
Service, Trmidad, 20] 
: Appointed chief conservator of forests, Federation of 
Mio E Protons DEED: Mera In the X-Ray Diagram ofthe 
Cell Walle of the Marine Alga 
Niekerk, J. N. van, and Schoen: RF. “Ray Erdenca for Henl-to- 
Chromo 
: Carbon Dioxide a aon and Meamum 
thems, 1106 
Nielsen, Hans Aage : Ehmination of Inconclunve Results In che Treponema! 
Immobllzanon Test, 1030 
Sea Investlga- 


tions—Construction of 
Neemineve, Kalevl, and Pekkarinen, Aimo. Determination of Adrenalin 
and Noradrenalm in te Human Fosta) Adrenals and Aortic Bodies, 


436 
Mish proc Pul s Death of, 286 ; obitnary by Dr. W. Campbell Smith, 


T raf of Labelled Nitrogen 
Ack to Pine Seediings through the Mycelium of 
Nisbet, Dr. H B. * Ed EE chaotic tee 

r. uanon in 

Y Sermo aa of mdr psa Fud ade 


a esti to tha Tetaarch: chair of, waal textile 
engineering In the niversity of Leeds, 460 ; work of, 460 
id A.: Effect of Continued Iron Administranon on Growth, 


| 
Nlwa, T. (Kimari; Y., aod) Inhibitory Effect of Malonate on the Res 
uon of rain Trasus, with special reference to the Potassium Efect, 


Non-Ferrous Metals Bntsh: Opening of tho 
laboratories for inspection, 
Nord Prot B. E. (uar, Dr. M., and): Crystalline Trypan, 1022 


Nordmann, Dr. J.. Awarded a Grant from the Lady ace Memorial Trust 
for Research on Leukæma and allied Diseases, 1098 
oe Cari, and others : etic capa seo In bet Sea Invesuga- 
tlons——Construcdon of 
Norman n, Amos and others: Radiation dues t By: Alpha-Parucles m Thin 


ma, 487 
fica yu G. (ehted by) Advances in Agronomy, Yol. 3, review, 946 


xxil 


x Norrie pr: P. W. : Tithe of reader [n plant biochemistry In tie Unrversity 


Birmi conferred on, 
Norr», K. P. (Charen Jo and): Cytoplasmic Localbration of Nucleic Aadi 
in Plan 


Nornuh, Prof. FL G' W. and others > Limrdng Products In the Phocolysis 
of Acetaldehyde at High Intensity, 513 

North Vales (idee sce) Protection Committee : Hydro-electri- 
aty in Wales, 12. eee 

Noun , and Focselluz, S. . Rabbit Problem In Gotland Island, 374 E 

iG. D., and others : Structure of Coenrymé A, 76 

Novobatrky, Prof. K : Awarded a Kossuth Prize for 1953, 1010 

Nowacki, Prof. Werner Fourlersynthese von Kristallen und Ihre Anyrend- 


of address, ||| 
is abe panna and Bursaries in Denustry, Brology and the 
Soca] cas, 246 


tologica! Research Fellowship, 462 

Grant tn aid of research on the Feldspar Minerals, 636 
uffield Fou Offic (produced on behalf of the) : 
Mrican Education, a Study of Educttional Policy and Pracace In 
Broth T 


Nila e cal tissue Trust Change of address, |! | 
Nugent, G. R. H.: To Inangurate O Days at the Electrical Research 
Assocation Pimek, 545 


Nutnaon Soasty - Symposum on the Role of Vrtamuns in Metabolic 
Processes, E 


Conference on Scurvy, 729 
Nutten, Dr. A. |. . Appointed Imperia! Chemical Industries Research Fellow 


in at the Unrverzity of Birmingham, 245 
Nybelin, Dr. O. : Deep-sea Trawling, 595 
Oaxes, w. G. Producton end Uditanon of Petroleum Raw Materials 


hy, National Institute of ( Geographical Soctaty end che) : 
ibibon entitled Exploring the Sea, 65 
O'Connor, Dr. R. J.* Growth and Axon Formation In the Midbrun of the 


ent of the British Gelzunna and Glue 
Research Asocration, 

O'Donnell, L J., and Swan, Dr. pie . Apparent Degradation of Wool by 
Diszomethane Solutions, 571 


Office of European Economic : Technica! Asszstance Mission 
No. 23, Chemical In the U.S.A. (Report by a Group of 


European Experts), 

Ogxcon, Dr. A. G., and Woods, E. F. © Moleaifar Configuration of Dextrans 
In Aqueous Solution, 221 

Ohio State Univermty : Symposium on Molecular Structure and Spectro- 


463 
Oil Palm Research Station, Benin : Transformed into the West African 
Institute for Oil Paim Research, 595 
Olay, G. E. : Apod agricultural officer, Nigera, 201 = 
Dr. 5 


Oldroyd, Dr. J. T in Lig 778 
Oltu, D ceca i ior e s -resistant Mutantr 


r.AL: trepcomycin 
in Dense Suspensions of Brucella abortus (Strain 19), 132. 
Oftver, D. PL, and Ward, Prof. Stacey G. : onsh! 
Viscosity and Volume Concantrabon 
, cal Parucies, 396 3 
Ohver, Dr John A. : Some Socal and Prychological Problems of Ageng, 


p between Relatree- 
table Suspensions of Spheri 


Sea invesd- 
gatons—Magnetic Investigan athea Expedition, 384 
O'Moore, Dr. L B~ and others . High Molybdenum Levels in Herbage on 
Aad Soils, 1120 
O'Moors, Dr. L. B. (Walsh, Dr. T., and) : Excess of Molybdenum In erage 
Factor in Equine Osteodystrophs, |1 


1102 


665 

pentadlenyl Iron, a Molecular 

' Union, Brush : Check-List of the Birds of Great Brin 

and Ireland, 781 

Orr, A. P., and others . Catanus finmarchicus and related Forma, 1163 

Orton, Prof. J. H. : Death of, 24! ; obrtuary by J. R. Bruce, 634 

Osborn, Prof T. G. B.. Reurement from the Sherardun char of botany 
in the Unrversicy of Oxford, 373 ; work of, 373 

Osborne, S. G. (Holt, . P. P, and). Formation of Stlicodc Tissue, 892 

One tool ae oration: Report for che Year 1951-52, 872 


- NAME INDEX 


and Covalent 


ding, 8% — 
Ovren, Ray D. (Srb, Adrien M., and) © General Genetics, review by Dr. G. 
Pontecorvo, 1039 . 


Pauw, Dr. F. Van der : Soll Fertility and Crop Production, 68 
: Interaction of Chlorine Dioxide with llour— 


Pacific Scence Counal Secretarmt : Report for 1951-52, 1003 
of mathematic in the, Royal 


870 
Paine, |., and . T.: Trensmisson of Hop Mosaic by Phorodoa borne; 
ld ond i 
of Sclenca : The Fifth Pakistan Scence Conference and 


the (Sir Harold Hartley), 77! 

Palerm, (Kelly, abel, and): The Ti Totonac, Part 1, History, 
$u ce, Shelter and T P 

Palmer, R. P., and others: Crossed Amorphous and Crystalline Chain 


Pan 


Paneth, Prof. F. A. * Chemstry’s Debt ty, review, 625 
Presented with the Stas Medal of the Soadé Chimique de Belgique, 
638 


Punti, Dr. C. F. A : iy snae! end Wing-stroke Frequency of Insects, 225 
Pariet, J: W: (Kendali . S. Brian, and): Life-hrstory of Fasoola gigantica 
bbold 1856, 1165 


Parham, B. E. V * Appomted deputy director of agriculture, Fip, 421 
Pers Academy of Scences ` Election of Jules Baifizud ss a member of the 
Astronomy Section, 20 P 
Election of Prof. Jean Leray es a member of the Mechanics Section, 638 
Election of Prof. Chronan Champy es a member of the Anstomy and 
Zoology Section, 638 
Election of Dr Detlev VY. Bronk to be a correspondant for the Divisions 
of Free Acedemictans and of the Application of Science to Industry, 


678 
Bhection of Philibert Gulnier as a member of the Rural Economy 
Section, 1054 
Pamah, Dr. H. j.* The Supply of Laboratory Animals, 335 


Parker, R. E. Appointed a lecturer in botany at Queen's Univermty, 
Belfast, 596 © 
Parker, T. W. * Water Relanonships, 683 


Parkes, Dr. A S$.. istry and Inter-RelationshIps of Endocrine Systema 
and ther Psychological Effects, 509 
Preservation of Normal Tasues for Trans tation, 1047 
Parkan, P. H., and Taylor, H. ares 10 Industry Counal Premium 


for Technical YY 
Parks Commussion, > Third Annual Report, 558 
Parilamen and Sdentfic Committee : Annoal Report for 1952, 641 


Parmenter, Dr. R : Production of ‘Three-Group Metaphases’ In the Bone- 

of the Golden Hamster, 1029 

Parr, J. G. : Appointed a member of the Metallurgy Division of the Brosh 
Columbia Research Council, 421 

Parry-Jones, R. (Bockris, Dr. J. O M., and) Determinstion of the Retatrre 
Electrode Potential of an Uncharged Metal In Solution, 930 

Parthesarathy, Dr. S, and others. Prexoelectric Oscillations of Quartz 
Plates at Even and Half-odd Harmonics, 216 

Partington, Prof J. R: Scentrfic Achievements. of M. V. Lomonosov, 


cal Chemistry, Vol. 3, The Properties of 

Solids, review by R. P. Bell, 853 

Evans, W. C, and) Alkalotds of Datura innoxia, 656 
man, N. K, and): Separation of Neutral! Pro- 
teins on lon-Exchange Resina, 208 

Passano, L M. (Carixie, D B- andis The X-Organ of Crustacea, |070 

Pataky , and others. Syn of Quaternary Compounds possessing 
Lesung Local Anmsthetic Action, 788 

- Awarded a Radio Industry Counal Premium for 

e. 


201 
Patrick, Dr. S. J., and others: The Department of Phymology, Untversty 
Col of the West ln 550 
Patten, Bradley M., end others : Saence In Pr (edited by George A 
Baucsell), Seventh Serves, renew by W. L. Sumner, 990 
: a Foreign Member of the Royal Soaety, 775, 956 , 


Prof. Robert B.. Gompound Hellal 
rations of Polypeptide Chalns—Structura of tens of the 
a-Keretin Type, 59 


Structure of the Nucleic Acds, 346 
Pautard, F. G.: Photo insolubilaanen of Dextran, 302 
Payne, Dr. W. W.. Hamoglobin Mecabollsm, 465 


of, 956 
Pauling, Prof. Linus, and Corey, 
Configu d 


Paynter, juns Ac nted &ssatant curator of rs in the 
Museum of Com , Harvard Unlveruty, | 

Payton, Mas J. ° ‘Paratiuon’ and Ultra-violet Light, 355 

Peacock, A. G. (edited by Taylor, Dr. Denis, and) : Instruments and Acces 


sories for Radio-lsocope Applications, second edition, 460 
: Smithsoolan Logarithmic Tables to Base e and Base 10, 


review, 279 
Pearsall, Prol W.H.* A Bocanist’s Qye Vadis—Inctegration or Specialim- 
uon, revrew, 
Habitat, Vegetation and Man, 367 


Orallations of Quarts Plates at - 


NAME 


Pearson E O. Snsecticides and Colonia] Agricultural Development, 824, 


Pedlar, A. E, and others. Effect of Nitric Oxide on the Thermal Decom- 

bed: B orar ur of EDT Nitrate, l[54. 
rof R. F. E. Apponted head of the Department of Geography, 
University of Leeds, 1141 

Peers, Prof. E. Allison . Death of, [7 

Peers, F. G. Oat Lipase and Ha bu 981 

Pelser, H. S., and others. Economic As and Adminstration of an 
Industrial Radiology Department, 114 

Peker, H. S. (Pateman, L. YY., and) : An X-Ray Diffraction Study of the 
Transformanon anite Fracture, 696 

Pekkarinen, Aimo (Niemineva, Kalevi, and) * ermination of Adrenalin 
and Noradrenalin in the Human Foetal Adrenals and Aoruc Bodies, 


436 

Pell-Walpole, Dr. W. T. Appointed a lecturer in metallurgy at the 
Unrveruty of Birmingham, 1141 

Fito a tes sh L . Phytlologtal Forms of Eucalyptus crtnodora 


Pennington, Dr. W. B. : Appolnted to the Unrveruty of London readership 
In mathematics at Westfield College, 1054 
Penrose, Prof. L. S. . Elected a Fellow of the Royal Society, 547 
Percival, Prof. E.  Onentation of Telotrematous Brachio 436 
Pernow, Dr. Bengt : Drstribucon of Substance P in the tral and Perf- 
In Cells, 816 


bera! Nervous System, 746 
Perry, Dr. $. V. > The Function and Locatton of Entymes 

very Sdff Chain Molecules, 259 
Fibres, 613 


Peterlin, Prof. A. * e Steri 

Peters, A.: Silver Im nof 

Peters, Sir Rudolph, an eden Flocroacetata sni ca 
of Synthetic Fluorocitrtc Aad with the Enzymi ynchestzed 
Fiuorotricarboxylic Add, ITI 

Petroleum, Instrtute of (London Section of the Society of Chemical Industry 
and the) Symposium on Production and Unitatlon of Pecroleum 
Raw Matertals In che UK Chemical Industry, 679 

Phear, Elrzabeth A, and others: Influence of Temperature and [ron on 
Hemoglobin Synthess by 347 

Phillips, D. F. : Appointed agricultural officer, T: ka, 678 

Phillips, J. D , and ee IRA 409 JOH Tii ugers on lon-Exchange 
Columns of 'Amberirte IRA 400 (OH’)’, 41 

ee Dr. A. T. : Elected a Fellow of Royal Society of Edinburgh, 


Photographic Sodety, Royal. Centenary Celebrations, [08 

Centenary Exhibltnon of Prints and photographic apparatus gt the 

Saence Museum, 290 
Photographic Society, Royal (Saendfic and Technical Group) - Conference 
on Enoromspnle Scence and Technique, 777, 1143 
Physica! : Dwscumuon on Aspects of Solid-state Phymcs, 156 
beer Annual Exubloon of Screndfic Instruments and Appara- 
tus, 289, 8 

Guthrie Lecture (Prof. M. Born), 290 
Discussion on Recent Research In Electron Optics, 596 

Handbook Beal Instruments and Apparatus, 596, 813 

Summer Provincial Meeting on Optics and Ultrasonics, 867 

Election of Offtcers, 958 

Spring Meeting on Some Aspects of Solid State Physics, 1055 
Physical ety, ma others. Conference on lonrzxton Phenomena in 


Enea pose (Acoustics Group) and the Education Group of the Institute 
jo cat on the Teaching of Acousucs, 21 

Phrwel socer (Acousucs Group) and the Royal Aeronautical Society : 

een on Aeronauacal Acoustics and ject Noise in particular, 


Phyzical Society (Optical Group), and others - Discussion on Developments 
in Microscopical Methods, 245, 730 
Innen ca of: Conference on the Phymcs of Parucle sze Analysis, 


Conference on Static Electrification, 20 
Formation of a Direct Reading Emission Spectroscopy Panel of the 
Industral Spectroscopy Group, 596 
Award of Bowen Prizes, 959 
Monographs for Student: rener S. Weintroub, 1132 
Physics Inrutute oi sad others * Con ce on lonrzanon Phenomena In 
Physics, Kei p of (Educadon Group) and the Acoustics Group. of the 
Ph Soc on on the Teaching of Acoustics, 
Physics neste of dustrial Radiology Group) : Meeting in LM 


N Chick 
Phynics, Insticute Udat Radiology Group) and the Hospital Phys- 
ars’ Drsammon on Radiation Protection, 20, 378 


Physica, Institute of (Indascral S ) and athers Discus 
sion on Develo tin Pcroscopral Fein 245, 730 
Physics, Insecure of (Stress Analysu ae Seventh Annual qo 


Phyla da Institute of (X-Ray An roi Information kep errors In the 
AS.T.M. Index of ORE Ue Ai Dace | 
Physia, Internatonal Union of, in Soperas with the uds of 
Bristol Conference on rice of che Solid State, 1142 
Physics, Internanonas Union of, co-operation with che University of 
es sa Conference on Expemmenca!l and Theoreacal Nuclear 


1142 
Phyna ure and Applied), International Unton of : Symposium on Funda- 
mental Theoreacal Physcs, 332 


Piaget, Prof. Jean ef dm and Imitacon In Childhood, translated by 
c. Hodgion: revrew by Prof. John Cohen, 450 
Piaggio, Prof H T. ns oda eones of Integradon, revrew, 452 
Conformal Re tation, review, 715 


presen 
Classical Mechanics, review, 

Preciotto, Dr. E. (lsasc, Mile. N., and) . lonium Determination in Deep-Sea 
Sediments, 742 

Pickering, D.C. Appointed agricultural officer, Nigerm, | I! 

Pickford, Dr. R. W.  inhermcance of Minor Colour Vision Vartations, 1167 

Picone, Prot. Mauro, e Viola, T Lexoni sulla teoria moderne dell’ 
intagranone, review by P H T H. Praggo, 

Plddington, | H~ and Davies, R D. * Origin of the Solar Corona, 692 
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Pienlng, L. , Appointed plant pathologist, Department of Agricultura, 
Gold Coasc, 333 


Pierce, E T. (Hepburn, F., and) . Atmospheric: with Very Low-frequency 
Components, 837 

Plerce, Dr. R. S. Awarded a Frank B jewett Fellowship by the American 
Tele and Telegraph Co., 332 

Den Prof N. A. V. : Deoth of, 373; obituary by Dr. H F. Winny. 393 

erson, Donald, and others . Cruz das Almas, a Brxzlian Village, 686 
eon W.R Abnormalities in Uie lonoiphers at High Lautudes, 124 
Phys of the Lorie ice 

Pinder, Dr. A. R pointe 
Unrverzity, Belfast, 

Pink, Dr. R. C., and vene Vipole Moments of Metal Oleares, 1075 ' 

Pippard, Prof. A. J. S. © Behaviour of Engineering Structures, 766, 867 
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Swedish Forest Research Insitute : Methods used In the, In Seed Experi- 
ments (Einar Huss), 419 
Swinton, Dr: E.: Problems of Distribution of Animals and Plants in 
a, 


639 
Syke, G.. Radolhotopa Techniques tn Ind [006 : 
Sykes, Dr. C. Protection from the Efeccs of Radiation, 379 
sykas; D7- R- L: Appointed leather chemise, Ext Africa Hugh Commision, 
of Collagen, 654 


de rn Icsacticiden end Colonial Agricultural Development, 824, 
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Tasor, pr. p. Testing of Bearing Properties of Metak, 827 
eric UE Respoase of the Vascular System to 
PO Ald cp Sdmull during Shock, 433 
A Method of Analysis of the Directivity of Solar Radio 
pn tee arise aie 
Tallenes, Sir Stephen: Green Thoughts, review, 198 
Tamworth, L P. : Appointed emiacant conservator of foresta, Federation of 
I 
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Tilley, Prof. E. C. : c Properties of Rocks, 500 
Tillotson, Ernest . The Turkish Earthquake of March 18, 557 
Earthquakes during 1952, 732 
Timber Pest Research Sos oi Appolonie: dt WoE Webb NE 
senior scientific officer, forest entomologret, 4 
Timpso1, Mis M. S. : Appointed computer, Uganda, ET 
Tinsley, Dr. ]. : Soll Ferülity and Crop Production, 67 
erbard : Econometria, revrew by Prof. M G. e rarae 


Twchler, Prof. Dr. All ne Pflanrzankaryologie, 2, 
Keentelung und m p Zwerte Aufage Lieferung | 
und 2, review by Dr. C. D. Darimgton, 139 
Tiselius, Prof. A. : Applicatons of the Separation of Molecules 
and Collokial Parucles (Centenary Lecture of the Chemical Soctety), 
5 
Elected a Foreign Honorary Member of the American Academy of 
Arts and Sclences, 1098 
Trtmuse, Prof. R. M. : Social Policy and the Soctal Scences, 823 
Tkacryk, S., and others > of Living Cells, 720 
Todd, Prof. A. R. nted a member of the Advisory Coanal on Sciena- 
fic Resarch Technical t, 1095 
Tolansky, Prof. S. © Shadow Wo ld Maasurement of Height, 564 
ts in Methods 
Tomketeff, Dr. S. L : Obrtuary Dr. TA: M 594 
of Dr. A. N. Zavaritrky, 634 
Tomlin, $. : Reacuhn and Collagen, 322 
Tomlinson, T. E. : ted scentufic officer, Sierra 333 
Tompkins, Dr. F. C. : The Faraday Oey, 1903-53, 671 
Tramer, Recent Advances in Microb] cal Mathods, 508 
Trefall, Cosmi e-Ray Intensity and Temperature of the Upper 
Tremiett, veterinary officer, Northa Rhodesia, 201 
Trevan, BE uo of Dr. C. H. Kellaway, ! 
Tet EE Repeal ech ther Mir. e 
Trinity Collega, Cai Heber a Scudencships and Dominion and 


Tnppet, Dr. F. S. Pepe eil lecturer in organic chemistry at the Univer- 
uty of Leeds, -1054 


Tristram, Dr. G. R . Protein Research, 1099 
Trotter.) l. F., and others: -Forms of Fibrous Protalns and Synthetic 
ptides, 1149 
Trotter, reperi R. : The Thyrold Gland, 552 
Trowse, F. W., and others: Kineacs of Reaction [n Ethanol Solution from 
—80* C. to + 20° C. 1124 
Troeman, Sir Arthur : Muret da Geology in Great Brinun, review, 96 
Trisman, E R, and e Ligament in the Lamellibranchra, 73 
as Fiy and Trypanosomiass Research Committee. Report of the, 112 
Tema, Robert (rendre Dr. ao and): Chemical Constitution 
of the L-Forms of Bacteria, 262 
Tuley, P. : Appointed botanist (plant breeder), Fediiaón. of Malaya, lil 
Turkdogan, Dr. E. T. * Awarded an Andrew Carnegie Silver Medal for 1952 
the Iron and Steel instituta, 506 
Turner, E. B., and others : Luminonty generated by Shock Waves, 395 
Turnil, Dr. W. B : Structure of Pollen, revey, 364 


Xxx NAME 


Tudor, foy: snd oen Social Prychlatry, review by Dr. Clifford Allen, 


Twyman, Prof. E. S. (Ahmed, M. Bakr, and) : Minginis Requirements of 
Tomato Ptants at Different Phases of Growth, 438 
Tyte, Dr. L. C. Appointed director of the National Coal Board Central 
Research Establishment, Isleworth, 676 ; work of, 676 


Ussetonpe, Prof A. R. J. P > The Place of University Graduates In 


Industry, 871 P 

Mise Eo : Entyncklungsphysologie, review by Prof. C. H. Waddington, 
Underwood, R. M. (Caffyn, | E, end) * Elasucity in Liquida, 778 

Unesco : Education in a Technological Society 964 


ji Techno , 533 
Problems in Education, 4, Universities in Adult Educadon, 759, 805 
Unrversal Copyright Convention, 956 
Unesco and the International Bureau of Education. Publication No. 139, 
Teaching of Natural Sclence in Secondary Schools, 685 
Unesco Scienttic Co-operation Office for Laon Amena : Scientific 
Insttutons and Scientists In Lann Amenca, Ecuador, Vol. |, 110; 
Argenuna, Vol. 3, 110 
Course on Electrophoresis, 1005 
Ungley, Dr. C C.. Awarded a Grant from the Lady Tata Memorial Trust 
r Research on Leukemia and allied Diseases, 1098 t 
Now Spectrophotometer for 


The Community Factor in Modern 


Unlam Instruments (Cambridge), Lod $ 
Virible and Near Infra-red ation, 
Section 


United Nations c Energy of the Department of Security 
mh dl ra) An International Bibliogrephy en Atomic Energy, 

United Neons a t of Sodal Affairs) Town and Country Planning 
Bullecin 


ng in the Tropica, 461 
Unlted Nations Organuanon * Looking at the United Nations, 504 
United Natlons in Pictures, 504 

United States Con (Library) &nd Princeton 
lslaric Crilrzation and Culture, 822 

United States National of Sdence1 : Election of Officers, New 
Members and Assocates, 1009 

United States National y of Saences—Natonal Research Council * 
Publleanon 208, Oceanography 1951,71 

Unlvermties of the British Commonwealth : Congress of the, 1141 

Association of. Ced! Peace 


University * Conference on 


physics, 245 
Appointment of T. Broom as lecturer in industrial metallurgy, 245 
Appointment of Dr G. F. Eveson zs lecturer in mining, 245 
Appointment of Dr. R. C Porter as lecturer in chemical engineering, 


245 
An point of Dr. A. J. Nutten as imperral Chemical Industries 
Fellow in xen 245 
sa pe ble of Dr. G. K Williamson ss Imperial Chemical Industries 
Chemical industries Research 


Res of | T. Edward, Im 
Fellow In the t of try, 245 
Title of Unrversity Fellow conferred on K H. Stark, 245 


Dagros: ot D Sn conferred ori Fi R. N: Nabarro and F] Richards, 


Title of reader in plant blochemrstry In the Unrversity conferred on 
Dr P. W. Norrm, 549 

Appointment of Dr. ] H. Cort as lecturer in physiology, 1098 

Appointment of Mum Joyce B. Grace as lecturer in bacteriology, 


1096 
Appointment of Dr T. O Jeffries as lecturer in phyucs, 1098 
Appointment of J B. Woodward zs legturer in mathematical physics, 
Appointment of Dr, K. White as lecturer In physiology, 1098 
Rengnation of F R N Nabarro as lecturer In metallurgy, 1098 
Resignation of Dr A B L Bexnak as lecturer in phytlo 
Appointment of Dr. G. W. Greenlees as 
Appointment of R. W Muray as lecturer [n zoo 
Appointment of Dr. W. T. Pell-Walpole and $. G. 


In metallurgy, 1141 
Gelling ts lecturer in ancient history and archeo- 


over us lecturers 


Appointment of P. S. 
logy, l4! = 
ur reader in systematic bactenology conferred on Dr. K A. Basset, 
I4l 4 
Further grft of £57,400 from Joseph Lucas and Co, Ltd, to the Depart- 
ment of Engineering Production, 1141 
Untveruty of Bristol, In co-operation with the International Union of 
Physics - Conference on Physcs pf the Solid State, 1142 
Universty of Cambridge Offer by Trinity College of Research Student- 
shipa and Dominion and Colona! Exhibitions, 377 
Budgets of the Scientific Departments of the (Sir Lawrence Bragg), 


2 
Symposium in the Mathematical Laboratory on Numerical Methods and 
Automatic Computing in Atomic Theory, 868 
University of Cambrid "{cavendish and Goldsmiths’ Laboratories) in 
* co-operation with che Institute of * Summer School In the 
Use of Electrons for the Examination of Metals, 867 
University of G Microbial Genetics at the, 66 
Recrament of Prof. A Stevens from the chair of peoraph , 1094 
Appointment of Dr. Ronald Millar as professor pate 1095 
Unmeruty of Glasgow, in co operation with the International Union of 
cs Conference on Experimental and Theoretical Nuchear 


Physics, 1142 


INDEX 


Unrveruty of Leeds : Vice-chancellor’s Address (Dr. C. R. Morris), 18 
Appointment of K. L Butcher as Brocherton lecturer in chemical 
engineering, 156 2 
of Dr. |. P. Danby as lecturer in the Department of Leather 
Industries, 156 
MEE n of Dr. B. D. Wyke as lecturer In the Department of Physlo- 
,156 
Reurement of Prof F. Challenger from the char of organic chemistry, 
418 
Appointment of Dr. B. Lythgoe to the chur of organic chemistry, 418 
Donation of £2,500 from the Cement and Concrete Association to the 
ent of Cl Engineering, 421 
Donation of £1,100 from Estos Leathers, Ltd., to the Department of 
Leather Industries, for the Boltonra Fellowsh!p, 421 
Donation of a grevity-feed stoker from Crosthwaite Furnaces and 
Scrrven Machine Tools, Ltd. 42 
Donation of a grant from the Medical Research Counal to the Depart- 
ment of Experimencal Patho and Cancer Research, 421 
Appointment of Dr. Alfred H. Nissan to the research char of wool 
textile engineering, 460 
ntment of Dr. S. G. Raybould to the chair of adult education, 
Appointment of Dr 


rz ) Edith Robinson as lecturer in the Depart- 
ment of Botany, sd y 


Appointment of Dr. G. Docon-Lewis xs research chemist In the Depart- 
ment of Coal Gas and Fuel Industries, 549 

Resignanon of Dr. R Brown zs reader In plant hytology, 549 

Retirement of Prof. A. V. Williamson from the chair of geography, 


1002. . 

Appointment of F. P. G. Whitaker as lecturer in industrial administra- 
tion in Department of Economics, 1054 

S Trippet es lecturer in organic chemistry, 1054 

Appointment of T ]. Bowen as lecturer in blochemistry, [054 

.T L Bywater as professor of agriculture and head 

t of Agriculture, 1141 

Apponnmen: ofTret R F. E. W. Pea! as head of the Department of 

of reader.in phymcal chemistry conferred on Dr. 
AD Wahh, ! [4l . 

Title and status of reader in applied thermodynamics conferred on Dr. 


A S. Leah, ! 141 . 
Seymour as lecturer in the Department of 


ntment of E. W. F. 
. yna, 1142 
Unrveczity of Leeds (Department of Inorganic and cal Chemistry, In 


astocanon with the Department of Adult ucation and Extra- 
Mura! Studles) * Postgraduate Summer School In Opaal Crystallo- 
graphic 822 


Mecháds, 
University of London Tithe of reader In physical anthropology In the 
Univerzity conferred on Dr. N. A. Barnicot, 20 
Title of reader in chemical engineering in the Unversity conferred on 


Seminar on Soence at Univeruty College, 65, 959 
Reurement of . ]. A. S. Rucson from the University chair of mining 
at the Royal School of Mines, 153 
Appointment of Prof ]. C. Miccheson to the Unrversity chalr of mining 
at the School of Mines, 154 
Grant of a Charter of incorporation as Queen Elmabeth Col 
to the King’s College of Household and Socal Sclence, 156, 198 
Appointment of Prof. P. M. S. Blackett to the chair of physics at the 


Im Col of Scienca and Technology, 242 
ng at Bedford Col 247 


New Science Bur 
Appointment of F. E. Bruce to the Univernty readership In public 


health engineering at the Imperral College of Science and Technology, 


290 
Degree of D.Sc. (Engineering) conferred on aine dbo 290 
Easter Yacadon School in Relation Methods in Imperial College 
of Science and Technology, P 


Appointment of Dr. W. Ross to the Univeruty readership In 
chemistry at the Institute of Cancer Research, Royal Cancer Hos- 
pital, 


E A. V. Butler to the University chalr of physical 
bester Beatty Research Insitute, Royal Cancer 
Hospital, 503 x è 
Appoanement of } Durbin to the Unrversty readership [n statistics at 
e London School of Economics and Political Scienca, 506 
Appointment of Dr D. A. McDonald to the University readership [n 


physiology at St, Bartholomew's Hospital Medical Collega, 506 
Appointment of A. E Smailes to the University readersh!p in geography 
P Arie Bella read S 
ntmant X m as er in anatomy at St. Mary's 
Arpa Medical School, 678 
tment of Dr K. W. Cross as reader in human physiology at 
t. Mary's Hospital Medical School, 678 


Title of reader in anatomy at 
Autken, 678 
Title of reader in botany at University College conferred on Dr. G. E. 


Poss, 

Appointment of Dr. L. F. Lamerton to the readership in physics 
to medicine at the Insatute of Cancer Research, Royal 
Hospital, 777 

Appointment of Dr. Miles Weatherall to the Unrveraity readership in 
P at the London Hospital Medical College, 777 

Appointment of Dr C. B. Allsopp to the University chur of physics 

applied to medicine at Guy's tal Medical School, 822. 

Appointment of Dr. E. M. Crook to the Unrverslty readership in 

blochem at University College, London, 822 

Exhibition of the Finders Petrie Collection of Egyptian 
the Museam of Favpcology dir rd College, 914 

New Building of Blrkbeck 

Annual Report of the imperial 
1951-52, 1053 

Appolntment of Dr. G. O jones 

ueen Mary College, 1054 


plied 
cer 


Antquites in 


960 
lege of Science and Technology for 
the University chair of physics at 


^ NAME 
_ Appointment of Dr. W. Eur eae to tha. University readership: ka: Vi 


mathematics at Westfield Col 
Title of reader in msheimaser In d University conferred on Dr. C. A. 
1135 


. P. M. 3. Blackett from the 
Gea to the chalr of chemistry, 1051 
Laboratory 


Untvermty of Nottingham : Opening of Engineermg extensions 
by Lord Hives, 1099 
University of Ottawa — Appointment of Dr. A. B. L. Barneak to the chalr of 


phywology, 1098 
University of Oxford : Facrenen ob Proti T Gc Be Brown from: tha 
Sherardian chair of botan 
Koscmtne Gt Pret C D. Defiro Gr tha: Sharicdun chalk d 
botany, 373 3 


Retirement of Prof. K. Mason from the chalr of 
Arnone of E W- Gilbert co che chalr of ss raph E m 
rement Sydney from chair natu 
philosophy, 911 oer 


NA O monec hehehe 
Pp nh of Bs 
burgh : Conference on Nuclear Physics at Intermediate 


Univer See drea ntment of Prof. A. M ove to che 
chalr of mathematics In 
Univermty of $&o Paulo, Brazi : 


cine, 
Un h oi Shefali : Appointment of Dr. |: S, D. Bacon ss senfor lecturer 
n 5 . 
Appoltutment of D. R. Wood es senior lecturer In pharmacology, 20 
Resignation of Prot. R. J. Sarjant frora tbe chalr of fuel tech 819 
Appointment of M. W. Thnng to the chair of fuel 
Appointment of Dr. A. F, Ruston as senior lecturer [n pure 


Resi pcono R: M. Haythornthwalte as lecturer In civil engineering, 


Reagmton of Dr. K. Burton as lecturer In ,959 
Resignation of F. as Informaton officer and libramean to the 
Department of Glass , 959 
Universtty of Sydney : Recrement . W. L Waterhouse ts regearch 
the Faculty of kure, 594 


professor on Prof. W. L Waterhouse, 594 
University of Toulouse : Colloquium on Cosmic 
University of Wittenberg (1502-1952), (Dr. R. C. H. Young), 511 
Unrverzity of the joan KE tment of F. R. N. 
Nabarro to the chair of physics, 1098, 1139 
Untyersity College, Dublin * Appomtment of Dr. T. E. Nevin to the chair 
of experimental 


SUPE" Mallaney to tbe chale of veterinary pathology 
Piensa / WC Kaliy có de chalr al veterinary dicha d 
Unlvarny Cains, Binds Appointment of Pro A.M, Macbeth to de 

University College, Exeter ; The Hatherty Biologa! Laborstones of (Prof. 


Universicy Coleen leer: Appointment of J. T. Saunders se principal, 


Unrversity London: Tide of reader In anthropology in 
the University of London con on Dr. N. A. Barnlax, 20 
Seminar on Potymer Scenca, 65, 


readership 


Untversity Co! of North Staffordshire. Appointment of Dr. D. E. . 
Davies as lecturer in 1142 
of Dr. A. H. Wallace as lecturer in mathematics, 1142 
Unlverarty of the West indies * The of 


Department 
(Prof, L F. 5. Mackay, Dr. S. J. Patrick and Dr. P. C. Feng), 550 
University Grants Committee : Appointment of Dr. Keith Murray as chalr- 


man, 506 
Unsold, Prat A. Elected an associate of the Roya! Astronomia! Socety, 
Unsworth, W. P . ted veterinary officer, Department of Agricul- 
ture, Trinidad, 


Urbanek, J. : Awarded a Kossuth Priore for 1353, 1010 
Uttiey, A. M. (Sholl, D. A, and) : "Pattern Discrimination and the Visual 
Cortex, 387 


Uvarov, Dr. B. P. Elected an honorary member of the Nederiandsche 

Entomologuche Vereeniging, | 142 

Urman, Dr. L. : Sur Anon eee Neen ene derum 
Albumin, 653 


Vaya "Ae P.C: see Time In General Relativity, 260 


vere * Theory of Games, 

Vi CR. ited by Renan Sir Manilal B., and) : Group Prejudices In 

Prof. J. H. Hutton, 810 

Viandes Rete Dr..R G.. A Rew Procedure for Bacterial 
, Vabx Counts and i it Biophysical Applications, 878 

enri V. (Boule, Prof. 


quatriame 
Van Cleve, J. W. and others : 
Structure of G 
Van den Brande, Prof. ]. : 


New Procedura for Correlating the 
Crop , 1102 


INDEX xxxl 


Van der Kerk, Dr. G. J. M. : Crop Protection, [102 
an der Pauw, Dr. P. : Soll Perulity and Crop Production, 68 
Vie Garran, tod here: ts on Superconductivity In Thin 
Rh 
77 A bn. 
J. K. ug J. P.and) Purification and Cellulotytic Activity of 
l 


Prol As ud others: Measurements on Superconductivity 


(Kr 

n the USSR, 

Vas, Dr.C C. NL The Su ply of Laboratory An 

Vatican Observatory : ement of, Dr, Joseph i dicecisc aitis 
8 


Vaughan, Dr. hormemis Apax 75h P. R. : Structure of the Anglosperm 
ve K E eredi) journal of the Institute of Metals, Vol. 76, 1949— 
1950, fenem by Dr. W: Hume-Rothery, 279 
Tbe Scandardiration of 


Vespal, po in Germany, !1 
P. E, and others : Sek Soie Sp alte Wales UR 


Vecchia, Prof. O. Prospecting, 203 
Velluz, Dr. Léon (col publiée sous la direction de): Substances 
naturelles de VoL 4, review by Prof. W. Baker, 496 
Vioc Dr. Roger Prof. Robert : Constitution of 
L- 
Vercelli, Prof. Fran : Obstuary, 241 


Cesco 
Verebély, Prof. L. : Awarded a Fou Prize for 1953, [010 
Verein Deutscher the 
anniversary of echnology, 
Verma, Ajit Ram * Transmission-! Reflexion Fringes in Blrefringent 
396 


t Ram (Reynolds, P. M, and): Growth and Optaal Properties 
Acid Crystals, 486 


Verney, D. G. - Avrarded a Commonwealth Fund Fellowship for Study ia 
~ the United States, 777 
Marion, C As And dtherd:; The Concept of Phosphate Bond-Energy, 


Verma, 


Vesallus on the Human Braln (Charles ), review by Prof. F. J. Cole, 899 
Yevers, Dr. H. G. ( ; G. Y, and): yrn In the integument 
of Asterias I 
Vics-Chancellors and pals of the Universities of the United MAE 
Committee of zy Conteranen, Ocegbet 1992, 876 
the Universities aod Industry Conference, October 19. 
Vickers, Dr. A. E. |.: Developments in Methods of Microsco 
Exchange d Ce 


Villers, j. YY. L de, and others : 


of Carbon-13 D 
and Gaseous Carbon Dwxdde, 619 


on 
Viita, A. |, and King, L. ]. : Fate of Sodium 2,4-Dichioro- phenoxy-ethyl 
sul In the Soll, 523 
Voets, P. and Yan Hove, J. K.: Purtfication and Cellulolytic Activity of 


1073 
Vollana, Robert F. F. : Ubrary Co-operstion ın Greet Britain ; Report of the 
National Central Library and the Regional Library Bureaux, 1144 
Vorley, Llect.-Colonel |. S. : Death of, 286 
Vyner, Dr. E. M.. Aspects of the Evaporanon and Drying Process In the 
Glue and Gelatine Industry, 250 


W ADDINGTON, Prot. C. H. The Epigenetics of Birds, review by Prof. 
Nelson T. Spratt, jun. 141 
Entwi review, 992 

Wade, E. C S$. and others > Parliament, a Survey, [83 

Wade, Fo and others. Newtron Detectors for Reactor Instrumentation, 


Wade, H- E and Moryan, D. M. : Detection of Phosphate Esters on Paper 
Waugge, Dr. L aod Micther, T. :- Sheli Regeneration In some British 


. Elesocity In LIquids, 778 
and "Bonner, Norman A. 


A. (edited by). Radhoacttyity 
Appiled to , renew by Prof. F. A. Paneth, 
Waght, |. F.: A. Robertson Medal for 1952 of the 
Institute of 
Wain, Prof. R. L : Grop Protecnon - Symposlum la: Ghent 1102 
Wakelln, R. W., and others * Fluoroecetare Polsoning—Com 
cultural officer, Tanganyika, 421 
and): Serum Iron and Iron-binding 


Walker, Dr. 


lecturer tn mathematics at University 
Ire, 1142 
E : Affinity, a New Gensac Phenomenon In the 
thin Laboratory Stocks, 27 


xox! : NAME 


~ Wallace, Prof. T. : Soll Fertility and Crop Production, 68 
Society, 547 
Itural t, 824 


ity of Loodi conferred on. F4 114 
T. : Soil Fertility and CP Prodactlor—Meeting In Dublin, -67 
`T, and O : Excess of Molybdenum in H 


i 


High ! 
F. R: Ferrier Lecture for 1953 of the Royal $ 
N.: of Radioactive and Toxic Substances, 
Mr SM ideo niente 


A. C. Operation of lon Chambers, 637 
Pee G OD Ra 32d) £ Relationship between 
Vo centration of Stable Suspenstons of art 
vulgotum L., 88 
H. Pearsall, 230 
$crence and Technique, 1143 
NÉ Association of Glucose, Arablnose and Xyloee 


.: Expertmental Induction of Male Cones ln Pres sylvestris, 


Dielectric 
Warren, Dr. R- L snd Chariwosd, n. Photoelectric Control of the 
Compensator in Electrophoresis, 353 
NY aaa E. C apd: Bagath H. Wil: Chromatography of Phycocyanin, 
Waterhouse, Dr. F. L : etie aris Lie vedi Abi Mod ris Cose 
erie be ci NEEE AIEA te d 


Agricultural Sodety of New South Wales, 20 

Retirement as research professor In the Faculty of Agriculture, Univer- 
mty of Sydney, 594 ; work of 594 

Title of emeritus professor In the University of Sydney conferred on, 


594 
Awarded the James Cook Medel for 195Z ofthe Royal Society. of Pew 


Watson, Prot D. M. Eia Elected a Foreign Honorary Member of the Amert- 
of Arts and Scencas, 


an Aad 1098 
Wi Prof. H. o end Sieno] Eyuipment In the United Ststes, 
Watson, H. S. H. © Appolnted deputy conservator of forests, Northern 
Rhodesh, 958 
Watson, J. D., and Crick, F. H. C. : Molecular Structure of Nucielc Aads— 


Nuclele Add, 737 
Genecical Impficanons of the Structure of Deoxyribonucleic Aad, 964 
Watson, Dr |. D., and others : Terminology In Bacterial Genetics, 701 
Watson, Prof. Stephen t Po Pond deputy chalrman of the Agricultural 
Research ] 


: aser gni Spectra i a the ithe Ethyl Chlorophyihides, 842 
Kwetun by the Common- 


A Structure for 


Cotonral 
Wayland, E. J. Vesicular Laterite, | 
ene dr ened others Feng: Daley lonpipnerie ecu cr” 
Weatherall, Dr. M. 1 Appointed to tbe Unlverxty of London readership ta 


Pharmacology at che Londen Heap Medis College, 777 
Weatherall, Dr. pacaran, oan Lr anid) Seansncs for Medical and other 


Biologia 
Webb, PL An rmirrena red Liu minui Sucanate in Cardwallia subi unis 


Webb, W. ELT A senior scleatific officer, forest entomologst, 
Timber Fas: Unrt, Gold Coast, 421 

Wedderburn, R. J... Appointed zsalstant conservator of forests, NI 201 

Weedon, Dr. B SL: Src dl of 


Chemical socii rie by Sir Enc Ridenl, 536 

W Prof. J. y othian- erminology in Bectertal Genetics, 701 _ 
W ; Dr. Fini Mecca In Mechods of Microscopy, 
Wentroub, S. : for Students, review, |] 


kv] 
low of the Royal Soaety of Edinburgh, 


4l 
Wales, Prof F. E. Death of, 108 ; ores Dr. H. Hamshzw Thomas, 285 
Aqueous Solucons of 
Wem, Dr. raid fue ene Georges, an 
reri antri 


W'elssenberz, Dr. a. Hx d In Liquids, 778 
Weitz, Bernard ' cal Relationships of Hyrax and Elephant, 261 
Mean t of. Ulam J. Larke Medal for 1952 awarded to J. 


AINE of honorary fellowship by H.R.H. the Duke of Edinburgh, 


with X-Rays In Aqueous 


INDEX z 

Maid Rer Association, British : Summer School on Welding and 
nanon, Ill 

Welford, A. T. . Some Social and logic Problems of Ageing, 422 

Wells, Dr. F. A: Industry and the Universes, 963 

Wells, Dr. L H. : Ejected a Fallow of the Royal of Edinburgh, 419 

Wells, P. Arthur : itary Institute, 20 


Appolnted secretary of the Royal 
WellsCole, J. (Arnau, D, e A Rapid Method for the Extraction of 
Radiosodide 
Meer, pre AE, (ation T L G., and) : Sdentific Method and the Art 


Gallery, | 
Werthemer, E. chart, A. and): Effect of Acetoacetste on Glycogen 
and Glucose Udimanon In the lsolared Rar Diaphragm, 44 
Wesley, Dr. net jmmuene of Trypan Blue on the Number of Circulating 


! 266 
Wesselink, A. J. , Dr. A. D., and). Distances of the Magellanic 


Clouds, 
West, Dr. G. B. (Shepherd, D. M., and) - 
Adrenaline Chromatography, 1160 
West, Dr. Michael , Dr. W. En and) * An Explaning and Pronouncing 
Dicdonary Screntific and Technical Words, review by W. L Sumner, 


West, w: The Teaching of Acoustics, 
Oi Palm Mauris Transformed from the Of] 


595 
R. : Instrumeatation of Nuclear Reactors, 413 
$ tment of Dr. W. B. Pennington to the 
Westley, R. others The $ sisi E nin edd 
R, an i a c 
Developments In Methods of Microscopy, 73 
S a senior der officer, m [m 201 
Wi Hermann : metry, renew by f. L G. 
Whalley, Dr. H. K. * mmay, Pma ication M Petroleum Riva Haraldi 
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